Section 1: Introduction to Flour Fortification

E e L & T

Reasons for Flour Fortification Ef8{t BV EE

Overview of the Fortification Process 381t T Z 8%

Vitamins & Minerals Used in Flour FortificationEI 3581t R4kt an M Y0 5 B9 5 A 15
Impact of Flour Fortification on Public Health EI¥384L3T 23 A% f2 B A9 220

Benefits to Mills from Fortifying Flour E¥ MR E¥ BB FlzE
Understanding Fortification Regulations %581t #1 E Y X8 i

Ensuring Consumer Satisfaction of Fortified #&4RH 5% & X580 4 H =

Products Section Summary = mEH%

References &



Seven Reasons to Fortify Flour 38{LE¥ It EH

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. — %5t N ERR/NZH , SEETEARRBEHERN L thap
YR — M E R E 5T A,

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

REEH BT EFFNERZ |, PIMERER S BV A M , ME M — LR R,

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.

HRCRBENGE , REABRACERMEEEMEL,

4. Fortification can significantly improve the health of a national population5&{t [E#3 A

NEERNVER




Seven Reasons to Fortify Flour 38{LE# 9t

5. Fortifying flour can be beneficial for the national economy. Healthy citizens lead
to increased productivity. B EM AIFEERELFT 20, SHEENERTRSE
FE

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 costtt RERITIF MM FT YRR Z FEGDPEAT
BFIE5%, TRPMALMABE 2B , 2RRRZECDPAR K0.15%--- KLY
RYBRAL B AS.R

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. T #2751 St & 7= o B
RMKAENEMENT YRXEEFRENE TEENFER. BHEAIEESE
EARIER TEFHFNTm , EpEEEM R Em R~ mmRAR.



Overview of Flour Fortification E ¥ 581 BR

Fortification is the process of adding
vitamins and minerals to flour during the
milling process, resulting in a higher quality,
more nutritious product. El#3 581t 2 1E Bl
BRRRMEMTNT IR , AE~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 N A 4Mbas e Y5 , 25
*“EI’JEEEO EDE%J*ﬁﬂ&EPJE T AD &8
RBEEFRTES

More information about premixes can be
found in Section 2 of this toolkit. FE & Y
EZEEAESE28 D P E




Overview of Flour Fortification X581t 8948R

ENDOSPERM -'“-f.::"_ :, :

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. #I¥ &7 , &
NAYNZEISEENFEE , EER , oK
ILENMAREEFENRRLTER |, Eftuan A
YR, BEXSHNEMBNT IRESEN
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
IeY , BRMAEFRE |, BN AEBD 4R H
BEE , EXBSHTHET &t T YR
N-mELEARYNEEFRD TRZ,



Overview of Flour Fortification E ¥ 581 BR

Table 3.8 Nutrient Composition of Whole and Refined Wheat e

Nutrient Level units Wihole Whear* w Percent

Level  |INQ Lol Ing  Terention
Calories kcal/100g 339 1.0 364 1.0 105%
Protein % 13.7 1.2 |10.3 0.9 80%
Calcium ppm 3 0.2 150 0.1 44%
Iron -men ppm 54 3.9 0.8 229%
-women 1.8 04
Zinc ppm 35 2.0 7.0 04 20%
Thiamin ppm 4.1 2.0 2.0 09 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 04 24%
Folates ppm 0.41 06 025 0.3 61%
Phosphorus mg/100g 346 2.7 108 09 31%
Phytic acid mg/100g 800 280 35%

* Whole wheat protein and micronutrient levels can vary widely. Iron, for example, can range from 30
ppm to over 100 ppm. The values shown here are averages taken from USDA 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 )
ENRBERTHHERPEFRINER, BRI00ZEZHHIRETHEEABRREE
FITERHI22% M EE, AL TERENLY4. (P THERENG6Y)




Overview of Flour Fortification E ¥ 581 BR

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” o

“restoration”. It is one type of fortification. B&{t&8%) E*ﬁﬁ’%lﬁ’]ﬁ*ﬁﬂlﬂﬁz |, 4Efthan %ﬂﬁr%ﬁﬂ’]?ﬁ
REENERIEZENH, NI ZEEERE I ER PRR. *E'A;ﬂiﬂﬂ’ﬁiﬂﬂ'izfo

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. E{LH A AMALLBEREZRN P EEEESNEEZNT Y

IHB’EO i;t_ﬁ%%ﬂ%ﬁﬁﬁm , BT AMVESREX SE &l met £ —Fh e E SRV 4 4 =50 YR aY 5%
y% N Op: o

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 B125 —fhes@{t iy 757 BB BB R e £/ N ZE R AT b an M T YRR =
o ‘DEHMarA , F/RIER/H4EMarBL2.R



Vitamins & Minerals Used in Flour Fortification

58 (U TE £ R CEF b an M5 Y /R

Common minerals and vitamins added to flourfE E¥ 0 A B E ¥ R 4 fh dp

Ironk

Zinck¥

Folic Acid &

the B vitamins (Thiamin, Riboflavin and Niacin) 4t &7 B
In some countries Vitamin A, Calcium and B12 are added.

£ —LE5 , BRFME MDA , F5HB12

How to decide on premix ingredients: ERETESE K2

» 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%1&% , HNEE FIRAENE T
M ZAIDRE

« Decisions about which vitamins and minerals will be added to wheat flour)R & i~ hi B £ 4 {th dp
v YIm RN E B
depends on a number of factors: ik T T FIE & :

- existing government regulations, 211 BT #9 HL 0

-- dietary needs and deficiencies in the population IREEZZEMA OMNRZ

-- the cost of different premix combinations T EFUE & # & HH K

-- results of research aimed at determining vitamin and mineral deficiencies4k fth &5 A & ¥ 5 it

ZHMATREER

More information to help guide decision making on which vitamins and minerals should be
added to flour are found in Section 2. X T EH F IR NLE o MG VRN IES B EESH
H2E 5



Impact of Flour Fortification on Public Health

#5803 2 X R R e

Fortification is a success®B{tL.ERIIH

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. %Eﬁﬂfﬂﬁjt H19415F 48 T BIIAY5R1L
H#. BTENIZ , XEER/LM4MarRZ mEERT o

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

Countrice. L T2 EREEREAI T 20k FINE0RIL A DI i 2 HR R =M.



Impact of Flour Fortification on Public Health

#5803 2 X R R e

Impact of fortified flour has been measureds8{t E¥ 45 A Y 200

. 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 ear’(j':%E I EREY
PR{LAERZFE X 7 ¥ 312million F$145million i Uk 2% B 352 5 A H Y 3 /L A (i 1
K 7 $88M$1455% JT.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 (geometric) 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
percent pre-fortification to 0.88 percent post-fortification 12 XX 5k 5 & A M & #Y
380008 &M . FiM18% 54%1&& VEER R , H1998%F — A J&ﬂ'%ﬂﬁgﬁﬂﬁ
EH,,Jﬂér;i&j;gcr)ﬁéfﬂgbungl4nmollL.1ttﬂ+ REREMERCAINE 2 2638 2l58 1t

A Y /] .00o0

—_—

=  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” B /N = H E R EREEL , ZA
WHEEFETHT AR RYEFREEMN T ERERZ MELFF FE. R



ortification on Public Health
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Impact of Flour Fortification on Public Health

#5803 2 X R R e

Impact of flour fortification: Reduced d
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Benefits to Mills from Fortifying Flour

AR LT RN EAD ] T RAY U aS

Flour fortification is an opportunity for mills to:

U N R RIS

= improve product quality by adding vitamins and
minerals to restore to original wheat levels and
improve its nutritional state. 202 7= G i & 7N hn 4 fib
mAT MRERERBDEMBRHBASHEFRRS

= 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 productsiEid il =M™~ @Ry B ™
HRBMMEILEREMEEE.

= contribute to the health and productivity of the
national population and receive recognition as a
good corporate citizen BN FAEARNBEIE ,
HFEARKIAT




Understanding Fortification Regulations

X 58 1L 3= A B 2R AR

Explore national status and requirements¥S ERIERFMER

= 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 areflannlng to introduce fortification requlations. EI#3]
| ENEEBE =N AR(UEENERMT 7, A [ #REAIELE
BEIT X5 Ha b mB R,

Mills owners and management can consult with the ?overnment authorities
on what is required and what is germitted re%ard_in ortification. EX [
EFNHEERNSBUFEITHEX T AR (CArEEN MB{LRAT TTFRY,

General information on flour fortification requlations:3&{t ¥ =M E 15480 :

At the beginning of 2006 nearly 50 countries had set cereal fortification
standards or customary fortification practices.#£2006 5 #] & 501 E R &l
E T AREmmB{LIRESR{LIRA,

Regulations differ widely by country. E R Z #|E KT E

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

milling companies. — £ I A 38 HI 2 KB (U E 0 P A0 A 4eftan M &Y |, B
ftt — E BT ST R S E R 22 5l B S HRE

A government may also decide to prohibit adding certain vitamins and
minerals to flour—MNEFF R E 2 1L 152 {L E R PR IN4E b ap A0 Y. R

fls:
gy

|.|



Understanding Fortification Regulations

X 58 {6 SE A B 22

Fortification Status — March 2009

m No Fortification

Planning

Yoluntary

- Mandatory

The map indicates countries that have fortification regulations
or are working toward implementing regulations. #EFrE R E

BRICEMNER , RERITR(LEIER,



Understanding Fortification Regulations

X 58 1L 3= A B 2R AR

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

R RN BRG] -

Setting Standards#lEiRA

= [n a country without current standards or
regulations on flour fortification, a mill wanting to

National flour fortification standards are most fortify flour needs to determine whether flour
often generated by technical groups. fortification is allowed. X581V EI#% 5 F B
] T % M 4 — R ER R B S ﬂg}ﬂaﬁ%ﬂr ENER , BY RESAFRELE
Eo °

They often includeFE AR A & A IE: = A special permit will need to obtained or the

regulations changed in the very few countries
that ggemflcalla\éprohlblt addlngﬂanﬁhln%_to flour.

= government health specialistsBUF 2%
= &¢EMEHEEMIa,AMEEw

= standards specialiststr/ & %R,

= nutritionistsEFE R, = Millers also need to learn about any g?eneral
= millers and often bakers and major flour fortification regulations (applying to all foods).
roduct manufacturers.E ¥ ¥ , EH2/F Such general regulations for all industries
%]EMFE m i & fOI’tIfylnﬁ food products should also be obsq_ry\ed
= |nternational donors may support work by a mill fortifying wheat flour #ﬁf%‘a%%—-ﬁ?i

EI’J 1I39§LJ ATrAa [E:1] Eﬂle\
SUhJOUDS. | i i ek T LER Y




Understanding Fortification Regulations

Xy 58 1L 3= A B 2R AR

Regional fortification guidelines X158 {bL IS F 4t

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— B EFRLUFRHBNHXEFHE T b X 14
WER{L A s , ENERNEAANNEM, XERNEHEGERANNEZEHEFAS , EEARHFEHT
BEESNXHER , EHHNUIRAE , KEAEER.

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%* S50%** 30/60* 35%*

Zmc (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 1ron if ferrous sulfate, 60 ppm if elemental iron powder.
**As electrolytic reduced iron




Ensuring Consumer Satisfaction of Fortified Products

AERHBREXN BT mNAR

Millers are concerned about customer acceptance and preference for their
products including fortified flour B ERXEZREN E-r MmN RENIEZE S IER

kSl

= 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.{£4d]
FREFNBELNERNEFERES T HEENBLEMOVES M, BAXERERHRTT
EMERT,

= If 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. 581t 7= @1 Fk
KEBELETHAE , MBER—K

Characteristics to be controlled to help ensure consumers acceptance and

satisfaction: AFEBNEHBRERSHNHE , HISMHFEH -

= Color and Appearance Bii & 552
= Flavor and Aroma [ bk F1 & bk

= Shelf LifefR ZH R

= Taste and Mouth feellk& F 0 &

= Sensory Testing & E iR KR



Ensuring Consumer Satisfaction of Fortified Products

ERERENBLTmBAE

Color and Appearance B f

= The visual appearance of fortified flour and of foods products made from fortified flour make a
strong impression on the customer. Any changgz from unfortified flour should be minimal. E5&{L#Y

H KRN EM AT B LN A ERERZUADR,

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

genera% a %?ht ellow color, the very small amounts added cause little change in color of flour. 7£
gﬁg% EFBE&E WER{ERA , NEMEKETANEN, BEMESHKES , PEMAS EEEY
2 — =0,

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

%jgh levels of riboflavin and folic acid can cause a slight yellowing. X Z &% EZMNHEBS BB HET

= Experience has shown that these changes are accepted when consumers learn that the slight
difference is caused %—/ a_vitamin or mineral once all flour is similarly treated’H %% & Al 2 HB AR

FYER R INA T 4Eftan M E ¥R, R

WE , RRAHEALE

PremixfiE & £ Fortified flours&1t &Y E 2




Ensuring Consumer Satisfaction of Fortified Products

AERHBREXN BT mNAR

Flavor and Aroma BB M &b

= |ike color and appearance, the flavor and aroma of fortified flour
should not be different from unfortified flour and products.584t E*3 #1
REBICHYER N~ mMEABRAE LB HATE

Texture and Mouth feel Fibh OB

= Product texture and mouth feel should be the same. 7= & J5 b F1 O B 4H
ER

Shelf Life fRTZHIBR

= 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 ,
WINT M T MR DNERHREBR2ED .

* Any reduction in shelf life can result in lost products and reduced
consumer acceptance of the foodfH AR FHRH AP AT S B~ mi =
KFBEEREXNRMIVIEZ B H. R Rancid products have a slightly
soapy mouth feel and a distinctive unpleasant odor. RN &R OBE

R BUAR ZURY SR 6

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

RE LR TUES Y R0 B E B ERE T E



Ensuring Consumer Satisfaction of Fortified Products

AERHBREXN BT mNAR

Sensory properties preserved O B4t 1 R

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

JZ YN M2 U BARE (LB A 2 R IMX Fh ™= M R E R

These include : G3E:
= flour E
= bread HZ
= cakes B
= instant noodlesiE A H
= pastal@OH

Unique products should be tested EEMN RPN MG~ T

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 SRS (5] 4t (X 3 450 69 BATED 9 Dy Btk Y 7™ mm gt 17 £ T RY 58 (0 11 X 51 38 23t R

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

o F L2 R A HY T 15057 18 X FI SKJEE i/ fERY BT R AT T R 8 1E



Section 1 — Summary £ —Zf5 B =

Compelling reasons to begin fortifying flour: s2{t E¥HI SR EIFEH -

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 {5 B 2 9 4 4th a5 7
YR, BtERAIREERERR

Flour fortification can be beneficial for the miller.E1 ¥ 581648 E 0 8 7 SR Y Fll 2%
> Helps to improve product quality® B il &= mR &
> May increase market share and brand loyalty B 38 ANt 17 49 81 G k8 L6 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. 402 &8

BENYPEEUUAERERZIEMRL , F2RNSRERN—&2

The many successful fortification programs implemented around the world offer
models on which to base new programs.7E £ttt 325 Y 1 2 B ZhaR (L A Tl B 124 7
B ZENER,



Fortification Strategiess8{t i B

The general fortification strategies used in each country should be based on the public health
and economic situation at handesuaﬂe/ a team of ex%(_erts will determine which strategy Is
best. BNE /K B A5 {0 a B N IH IR A K ERMELFEE N EM. BF —N%XHE
4%%)3"35_4\ Hﬁ'j‘] Ei{g::o

Examples of strategies commonly used: 52 & F 89 5k B 935 451

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.

RERB-NRIEMB RS HETMEREZNEFYR , BAKRNINENTHNE-—HEFYUNSEN
ZAE, X2 5%ENMINE RS EH NSRBI,

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
ael?tlve to the other vitamins and minerals are normally added in order to insure prevention of neural tube
efects.
FHERER-EBIH T mPSE - NIENERYEENBERERBAREEN, HRE— M ,
R??ff&ﬂ@ﬁf&ﬁ%ﬂﬁﬁ%)ﬁiﬁﬁﬂukiﬁc%mﬂJrEﬁLXW%TﬁI% ZE 0

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
population. 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
BEETENME-XNREEEHNBOINEETNEIE RN AN EFAFNFIDHEENZE | T8
B R R R e A R e r A A E LR,



Millers’ Role in Devising
Flour Fortification Standards

1t 58 (L T # 45 E FR TR £l 9 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. AR/ EFMMEXMNEN T EREFRFTERMN BN, XEED
REEFFEAE. EHMBETLABFNRR. (EREIBFNIMEAANIELR] ) K HUFRES
ENFgRamERERE,. HE/MANE, BXBHIEBFHELNERRZHEHNER.

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 HRBKBEZEEZETFEZTEMFLAMTARYIEAITHN. N THEFRBE{LE
FREEZNSHEAT  TERFAESINGAAERAERHMOINAFEENREA,

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
MAENRRPRAEABARNEERR, HEALEFAMANLE Mo MFT YRR S 2.4 fban 58
BARAER T RINEE, AT ARZENEMT YRTNLECENTESRERESEA , XERME
R R EAIRIKRY A INBLAS R



Section 2AZ %
Procuring Materials & Setting Up the Mill

Rl FEE BN ER

e Issues to ConsiderEE Z [E /Y 0]

. Choosing a Micronutrient Premixi%&#

ll' El:l %?&E’J?ﬁwbﬂ

 Choosing an Addition Method R E 7
7z &




Issues to Consider

Z R [A] &

Choosing high quality wheat ensures that high quality
fortified flour will be produced: i E SR EMN /N ZHREF
SRERELE

= Nothing added during vitamin and mineral
fortification will improve the mixing and baking
performance of poor quality wheat. &8 7 b4 it
wmAT YR , IS ERENZRE MM
BRI,

= |f 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
iImpression may lead them to reject all fortified flour.
RuE{LERENE , HRERTESRERBELY
REERERINEMBT M. X—FHNEIR
RLEFREEEMENR{LE




Issues to Consider

Z 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. FE &Y F BREMW---B |, MH 7T AEX
B, SERE AT YRR

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.
EAYBERIE1%HN R, FRITRFEZNRERER H60%E0%H -, XLERIKH K
NE TH YRR,

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

EFA , B FRENIANBREN--- RS &8

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

HEEENBESEEBE ST , BRI EERNKF,

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 flours4 i ap M YREXREER T80% MW HEHB/NEM PSR FFHRU, 40
REZEESNERNEHF , SERRNER A AMEKEL, 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. FA---BRR R ANEGRCR SN R AE , AR TEERRZFESTEERXNMHEN N
RBERILERLRREL,



Phytic Acid’s Effect on Mineral Absorption

RES 5 40 J5 W LT Y S

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

BNAYNESHER , ERETNRNTEESY

BRRE , s, xeganaEAkrarn H,O5P
H,0O,4P

o

Much of the phytic acid is located in the outer
layer of the wheat between the endosperm and
the bran. For this reason, highly refined white
flour contains lower levels of phytic acid
compared to high extraction whole wheat flours.
RENERNV T NMNENNAZEZRMEZ 2H |
RULRER , SNMIEHSS RN ESZEmE HE
B ERIK




Phytic Acid’s Effect on Mineral Absorption
REBR X & 40 5T 1 M Y S Wi

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. BRI IR HIEERES
EEEHSIFHESEPES RENBIA T SHER
g%u{tﬂ’ﬂﬁm&?ﬁﬁﬂ , REHKPHEBEKEZ/E
WBH.

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. & tb A8 725 A E# H et &
FXRF , ATHETENVNES , AT KEEY ™m0
E%o BREHATFZERNIMEREREZEEA

J, R




Phytic Acid’s Effect on Mineral Absorption
REBR X & 40 5T 1 M Y S Wi

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. MR N EF A OLERETF6 , 855 FTRI , X3
TH B SN R BESRAEZINER. |

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) flourflIRXEEN A O G T6 , RIEFEEREFHIE
W, XAER B EHBMANERNER (KR ).

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. X248 1 |
R RE T IRRIEEAM AR , XX TFIERBENER ™ mIERUFH , ARMNEXHERT B
HY

You can lower the ratio by: /R A& 21 T 75 X LR RAK -

. Increasing iron (through fortification) but you can only add so much iron3g %k ( B 5&
1t ) ERIRRBEIMAX Lk,

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



Phytic Acid’s Effect on Mineral Absorption
REBR X & 40 5T 1 M Y S Wi

There are two compounds that prevent phytic acid from inhibiting iron absorption:

AWM E S VIR LB D HI 2Rk 8y UL

= ascorbic acid (vitamin C) and4E43&C

= sodium EDTAZ ZRRIU Z B4

Unfortunately, ascorbic acid is destroyed in most baking processes. ltis also

expensive to add. NaEDTA, however, is not destroyed. S EVCE X ZHMIZR
mAPEEBEIART |, ANTEAEES , 2R BATMWBIR,



The Addition of Ascorbic Acid4E4 ZCRY N

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. N\t BEMRIHEERCHRMERSENRK , EF NI EENERITLPTZ
A, ERTRATERWINZEY , ATREMRE,

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. EBYRILPRMECHREREEEFN AR SHMERZMLE —ENHRL , H
E.*Eiqﬂlgﬁ_go

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. {2 &
BRAVRU , HECRIHRG  INESLRRFMN , RENECLEENS , 12 : ITHEIFRSERS
ENEmMP. ERZSHEMARF | 6 INLERKBRERAMEZFHEMN2-35, 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. J£= : 2% INECENHABHRE
Al BRNEEEAPERRAENT , KEKECERX | BlHEXTRARRBEEEEE,



The Addition of Sodium EDTA Z — &Y Z B 4989 375 bn

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 hn T F4& 5=
HE2REN , FENENPHEKEHESHKELTCNEEYEER , SEETHERRKANT
BHRNEL , BEFREXNN T AIBRES YA L EE | BiERID 55 BAFH,

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.
FHEEAZC-ROUCEKRY : S5EAARKESYXRMRILSFNINSIER PRHITEL , SRELLR
3.3:1 l6.6:1 , Bl : HMERIL KRS TRK2FI3K, R



Issues to Consider

Z R [A] &

Technical experts recommend the foIIowir%gqty es and amounts of iron in premix based on different

extraction ratesA T ERRERBWE S ZENREFTES RPN EEMNKE R

Low Extraction Flour (ash content < 0.8%): {KEZIHEE : JLSE< 0.8%):

Use small particle size dried ferrous sulfate or small particle size ferrous fumarate. £ F3/)NEBURL T &

SHMBA S/ NN SR IETARMBL,

In Populations consumin% more than 200 %/da of wheat flour, add 30 ;pm iron from dried
gléfate or fumarate. AT XHELZ F200R M N ER , ENTRESS
PpM.

In populations consuming less than 200 g/day of wheat flour, add 45 %n
Zesrrous fumarate f A {118 KL D F 20052 /N EH , BN TIREEMN
PpM.

If 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 sulfate. RINAK AR E & H & M’JUZZEIE??T-T:{%%?E/FH RV ER ) A SRR it tA 3R
mihE T eEsR{L A , HEBSRSHE eSSt A THEXEFE22P50%M TS mEEh K8t m
B R L ™ e

Sodium iron EDTA (NaFeEDTA) at levels up to 30 ppm is recommended for low extraction flours
where there is no fermentation process in food preparation (i.e. in the preparation of unleavened
breads such as chapatti or noodles).iﬁ?)iﬁivtg VIEZZHUEX? |, 30 ppm BVEREDTAR Al HEERY
(tERRAEERREAENE N |, flaERGHERSR

~ it



Issues to Consider
Z [BRY ] &
Technical experts recommend the following types and amounts of iron in premix based on
different extraction rates LA N 2R E X IX%HZW;ﬁﬁﬁﬂ%ﬁﬁ)ﬁéﬂﬁmﬂ’fﬁﬂ’ﬂ?&ﬂ%ﬂ?&
High Extraction Flour (ash content > 0.8%): & EHE¥ ( JKEE> 0.8%):
= NaFeEDTA is the preferred fortificant. NaFeEDTAR B 1&EHY -----

R.

il

= 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 recommended as long as there are no adverse effects on the flour’s
sensory properties. NaFeEDTA 1 . Fﬁﬁ’éfgﬂiﬂ’ﬂﬁ%':F‘%‘%ﬁh%ﬁﬂ’ﬂkﬁ% FE X F
B, #EMNaFeEDTAR R

%?g;l; , RENEMBRBE EETAEI N2 Z30ppmHY £k 2




Choosing a Micronutrient Premix

EERWMEBEFENTRES

Premix Components Tl ;& %} 5% 1
Advantages of Using a Commercial Premix {8 8 &5l {t 7B B8 =
Determination of the Premix Formula Fi/E£HEL /5 R E
Procuring Premix XM 7 E £}

Choosing a Reliable Premix Supplieri%{® ] 5 #9 7R Bt S 75
Shelf Life of the Bulk Premix #UEHIE £HHY 4R 5T Hi bR
Considerations When Using Other Flour Additives
H{EAETEBRNF R FEERBNER

Addition Rates and Overages M INtEE NN £

RecommendationsZiX




Premix Components i iE R & 2

The most common flour fortification practice is to add with multiple vitamins and minerals usin%}aﬁsingle
R o

ingredient- called a premix.&&E AN B RFA L —HNRG—TFTURR A RBZHE b Ae

Premixes are produced by large commercial manufacturers and can be purchased in specific blends that
meet theh%rgguction needs of the mill and the dietary needs of the countryflE & ¥t KRBl b £ R
£  EBRHREI AFNERSAREFENEMARLLEERE. R

A premix is made up of two major elements:
HRERBARBEETRAK :

=  Fortificants (powdered vitamins and minerals)4E th a5 1 & 4 51 Bk
=  Excipients (carriers, fillers and free-flow agents) 5 ( ik , EXREMBBHFRZF )




Premix ComponentsiliE Bl R 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. /J‘?&a;&*ﬁﬂ’]*&ﬂi’ P MR BEHIRE , BREMA
QE§¢ RREREETNEFIRFT, KE /Amfﬁltbmﬂﬁgﬁ1bﬁq:’ﬁ\"5 185 R 55—

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 density of the flour. This
makes for easier feedlng and bIendlng)J‘ttﬁ/?‘IJEﬁJE*# BlanE R -2 EWEFT KESE

RS R RPR AN LSRG WR B MRS EES RAER R R ER
% o MMETERAERREOIAMNEE , ﬁ%ﬂzuvzﬂ*u/tbn o

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 ERENF , Fla0 =4EREERE KM IR ( =S ) ATEAMA
Ei‘ﬁmzﬂ&ﬂ—LqﬂTﬁkﬂﬁu L,



Advantages of Using a Commercial Premix

52 I Pl TR BRI R R

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. @ F A #HER M £ EMR
R EMRT YR , BN FEIIRES. SR , WA XKEERE , BE L340
AO

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 P HEM THEXRENEZREAIBMIECEREMESHNES L. REUEERHD
Mz R EEHNHHEE. R

There are also major advantages to using a commercial premix: £ BBt N FUESRE U T X
ERLE

Easier Feeding: & TIE%} :

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. ( kR ) — L4 MT PWRER , HENRE (ZER ) . BElLLTUES
BEFT REBEABLN  N=HEBRERK—1MNE— BB EL T B O IRAA 5 R , WEAER BE
PR T RZ R




2.

Advantages of Using a Commercial Premix

52 I Pl TR BRI R R

Easier Quality Control TestingZ® TR 232 Fli 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= 9 iR & #} 7] LA E T B 4 51 19 4E
ftban %ﬂﬁﬁ#@)ﬁ'io AWNHE-NHEERZMNECHENIER. EAZSHIBERTRBNEFRER
8 (HeENEAER ) . AREH REECHTURER , f11F Etftﬂﬂflﬂmﬂ’];ﬁ's EZEENAE
A, AESBER AXRFRERERXMNRBZHERF, X FRESR ERERILR
THEMENEENERE, EZXxTREZEHNNHEEBENENET S

Feed Rate Adjustments/Weighing: IR R FE/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# —MFES MY EEN ELE R R AT ER
SHMEITEME —NRFERZEXFNRD THI N , #Ed T RERRBINE2, RTRFE

WEZEE ELE=%o R




Determination of a Correct Premix Formula

RIE IEFAE TR FHE 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, nutrltlonlsts mlllers bakers and food manufacturers, international donors and the
national government. %58 — SHFR | — N EREYRIITENRE ( NI fiban R P 5 A7 o0
HWHE ) BMNEZENERE , /kEAJ\EEﬁi}%:’?%‘i , BFER , @B £, E@Jﬂﬁuﬁnn}_?ﬁ ElEREN
A = b BT 48 B o

In most countries, the government has the final say about the fortification standards, which sets the
Ievels of vitamins and minerals that should be present in the flour after it has been fortified. £ X ZEE

R, BEXTRILFERTERLAXSN , EEHREILE , EtaNe MRERR T FENIRERNT

O

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. Tﬁ/m.:. AN EERDEERBEIAE, BR
E%T ; ;H %é*ﬁ ZENTRESR RTUER RNFEERRERD , AHERLEF HAYE K BB IR
EH TR,

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

mill to provide the proper premix for that mil.FUEE R RET Z2HFUESRITELR , 58N H
BRI LR ETUNTIRAH R



1)

2)

3)

Determination of a Correct Premix Formula

RIE EETR BB S

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

formula:FUER BMEREFTERE LN , L TXEREREEEEN

Micronutrient concentration of the different forms of fortificants: 3B{t IV FREFERN K EE
FERE

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. ZHERWEMMGNT WRESELRT

gg%@ , BRESRAXERRERANRE, ERESNMMBARINZSIN , XIETHLEE
\ﬁ o

Premix addition rate and bulk density: Fi;ERIRIMBNAE :

The bulk density of the premix will affect the addition rate and vice versa. Both of these factors
need to be considered together R & R HIRZELTMAME , R2FR. APERFEE
B & R

Overagesid &:

Commercial premixes may have extra amounts of fortificants added in to control for losses in
nutrients throughout the fortification process. £ L EZEH , EALILHTURE S B INEA A RY R (L
EXZFEFHNERX,



PreblendsTiE S
Preparation of Diluted Premix R TE B 8V 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. 32481 | IRFIES MR

EFEE ‘a“éjjzo 80%I[HZ1T , £ — LB TARAIEE2 K I EB{LAYE X R K18 , ERE20%

%%;&T  EEEEEARAERANEARENRT , ERMER T I NERTES
S Fo

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

BENTUES , UFUEEH , MR REFRERZHFTUERKEI I B HAE A,

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). H{ETURRFUER S AEM MM E — it ERSHFRE ( B
IREH ) B0 — 0 FUERI A 40 TR | Aﬁkﬂ’]i‘ﬁmn%HE%BPJﬁt’ai‘ﬁ/mﬂﬂ’J/ﬁbu; (=X
100052 /414 ﬂu%fﬁmmﬂﬂmﬁzooﬁlﬁu@ )

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. 5EB& WRREAR , SULE , PR 7= B2k
EFRKE T NFEBEEHAAE,



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. FUERIMAEZERERETUEBRINE S |, HEi8iH
WIHAREEZENRETARE , BESLMERNAS0E|3005%, PESIPN Vs ane
REEHRE

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.”)N]” EE—E#H &
WFUER AT ES A S T3005=57 M , EHRFBERT , B JLLUESTUER A HM
TR , BB, IMAESZHNE, R



Addition Rates and Overages I AT &

Some level of added vitamins and minerals maY be lost during the milling because of exposure to
heat, oxygen and light. Some very light or small particle size materials with large surface area may be
physically removed with the dust to include in the premix to meet a minimum standard in the final |
product. — 578 IEY 45 £ E A5 JB"EEI’JETEJ[LIE%H AgEikiE  AASETHR  SNAT. BEFARE
B AT B B B AR AT B FE TUR AL AR R S/ NBUR M RHE R B XA A REFE L BRI AR BB IR D K48 T, R

“Manufacturing4 4= EHT MR EEHBRRAET  RASBEER , SLAXT, LEzR
=% /Nduring Pneumat_lc suction. Larger particles may be removed durlqsg S|evm%8uch mllll,gg losses
need to be factored in when calculating how much of each nutrient®f4y {8 A B3 [ [X 8 4£ < 0 Fl 1% A
A REREIR AR —BWHE , KN EMENRXE , IANITEZDEFRSOverage” FlET R

in

. Premix manufacturers usually include individual premix fortificants at levels
a %[oglmatel 2% to 5%. FEFIBY 4 7 B E A RIRTUE R 8L LY 2-5%KIKF T
Lerats 35 Y & SRR IEFUE XA EFRE LR E K,

Z

“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 natural level of vitamins and minerals in the flour and it makes up for any
%ocessmg% or storage losses#3 I = 7 AR Sh 25 &8 /Y TR ) 5 B IR IS 77 35 2 E A P

RELBEICHEBBERSHER, XEAN [ BREERNT YT B RRTER

higher than are listed on the label to ensure that the premix meets the label claimsZZ 1t

. 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 |call¥ added,a(iThJs is the target level minus the
natural level plus 10.) 468 — Nl | s8(LI XX K RAN SR 2212098 , ZEHF
ERNBADZA4 , BEMAR 2235 (X2 B MERARENMLO ) R



Recommendations for Fortification38{t BRI HEEF

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

HYRFSEAE N T % -

~

. For low extraction flour (ash content < 0.8%) \IRIZEXNE# ( KD EEKT0.8% )

>  Add ferrous sulfate if possible il 5 o] 88 78 N7 B8 25 0 4%
. 30 ppm if flour consumption > 200 g/day 20 5 [E#3 8 ¥ X T8 X2003 1130 ppm
. Higher levels if lower consumptionZ REFER , RatrkE

»  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. AN BRI KA T E A N EKEHAREHER (BI =N ) LB
BERBZHIRE |, RENRBRIS—ER.

»  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) IR EM A T IERBELIEZEY) ( FlanmE
%), AR ETRERIL & —F WEKE

. For high extraction flour (ash content > 0.8%)SEENEHE# ( KEEAXT0.8% )

»  Use NaFeEDTA if low or no fermentation (such as making chapattis from atta flour) at
15 to 30 ppm depending on consumptlon R Z =R MBI RIKS % KB ( MK
WHMEBEBRG ) EE T2 215Z30%R T , BURTHREE,

»  For whole wheat bread do not add iron.X £ Z EaS 7 A %k,

" 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 FTHEANERUERANEMEE
NEWERR B SR B R bR



Recommendations for FortificationZ@{L I HEEE

Always include Iron, Folic Acid and Zinc in any wheat flour or
maize meal fortification program. /N X HE#H = EKE5ECTE £

Addition of riboflavin is recommended. B Z W IR INFEHE

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

£ Z=BINAE KB RN ER ARV RNINFHE

Addition of other micronutrients (vitamins and minerals) are

optiona I EETFE ( EAEZNT YR ) BN A&,



How to Procure Premix 04a] 3 I3 i )&

Normally, a mill will purchase premix from one supplier who will provide all the premix for a set
amount of time. EEER T , EMEN —ERNEA , B MNEEEBREWEFRENTURE R,

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

file: B1#/) RIEBENRELEHRFATIEE -

=  The name and address of the supplier's company or organization. {&t % /5 =i H1¥3 #9 & #5 B e ik
" The name and phone number of the principal contact to whom the order should be directed.
=  The name or type of the premix to orderE M §I TR R B Fr e K H

=  The standard amount of the premix that is ordered & i] I FiUE R pR/EHE

=  The price history of the premixFERI I M 1§18

=  The method and time of delivery 3X$HAF01 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#4tmAELR , ORRSHNEEREXTREBNREH , REMMEEFRE,

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 RIEELERT. Hit , WERFHNFTUES =R
BEEN, FANCFKENSIAER RERIETHP , XEFETRERITE  EF-tERBEEH
ZE R



How to Procure Premix #04a] &8

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. RZERE Y TRICAE , FRSH
gﬁkﬂ BEME M B D ERAM SR HEMNRE, B9 MRS EHESMSTH 08

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. N ERT AM*EP%IJN’EE’JEIEEWJ;%HRTH E
EENTUESH , SINSNER Eihs , A B 5B AT i 5 13K

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. orq) maintain lists of premix
manufacturers. F ZHMEHENSZAEFXTES MU EEEE A FHN ITHEHR., Fl
MRMEAWEEFEIHFNALARRFIRBERLES] RNE £,




How to Procure Premix #04a] &8

Some countries, such as South Africa, have gone as far as to create approved lists of
premix-suppliers that must be used. — £ EZR , I , ELEN T HZRERNLIE AR
RS RME R & 2,

(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. 5=
EXNMNTERTEXEFANMER , EWXTUEERZE , ENRBAEMENEEMR

4% 56
J'_'\Féﬁo


http://www.sph.emory.edu/wheatflour/TOOLKIT/docs/MIandMOSTMajorGlobalFortificationPremixSuppliersList.pdf

Premix Receiving ProceduresTiiE RHEWK TR 7

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 ARG RHFUER 2/ EBMMLRAY , BB WRIFEWHNEXRNEARTRE
RS R, MRTHIUERHEWEF ZIEUTAIIZER

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. RETR ?ﬁ% , MBIEFET R, AR BMRERTEZR , BFENKR
LR %Wﬁﬂﬁ'ﬁ&hn—: REEZ M,

2. Record date received and who is recording this data.i2 32U B #A & i# 18 ZH B3R

3. Record type or name of product and number of boxes or total weight and check against
what was ordered. FITERBF=mAIEEREZN , HFFHIRE , ELEE,

4. Record the lot numbers.ig Xkt &

5. Check for COA and put in fortification file. This may be on one of the boxes or send
separately (fax or email). COAR R EH M ABLREE, XLEFAIEE—NE TR LH
Ri& (BIEERB RIS )

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

“EFURSRHEBRE PIERAAXERFE R



Premix Receiving ProceduresTliE BHEWREF

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 F &Y =it
BRENYm , AMMREERE. MUREESHENEBH
mal , TR, TARK , TRE, FEHLF
EREL EX SR, #£24ETTE6E Rt e LK
EFNRETIE, IRKANBEERTINIER ,
RIFBRAXBENEET.




Premix Suppliers Should Provide

FUERHMA R AR KRIES

A label firmly affixed to every box. T
SMETANARE NS R " R'%‘,’E"é@m 43
: ol

The label should show: ¥ &8 L 1588 :

AMER\CAN

JMMM /A

3047 BROADWAY. KANSAS CITY. MISSOURI 64111, 5.4

a) The name of the product= fa & i
b) The intended use of the product
c) The manufacturer with contact information =] R B REE

d) Handling precautions if anyi&#;¥ Z 5B

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

numbenN4~=BHESEA B, (FEEF#HSTUHRE )
f) The lot number4=#t&
g) The recommended application rate % & Fi #Y Lk 3
h) The net weight’% &
) A list of ingredients. 5% %" &




Premix Suppliers Should Provide

FUERHMA R AR KRIES

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

ERPAHMEEFREN SRR 2 ATES

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 EIEH" ) SR TURRRENE 5 X 4.
RN EERMNEBHTUERHR MR, SHREINAETUERKNCOANFREXHF , FRFE
ER AN ES.

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. B FUERHMLZLE , EIMHEEFTZENESE (R T £MapB12 , 4fiarB12
RYAQM BB ITER AN ) XML R mﬂ%;}%ﬂ’ﬁﬁﬁ B2/ MERB A B
¥Rt

= Batch or lot numberfit 5 555

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

numberflARZEIFERH , “RBEXHR , “FHEEE , XLEEFEAEH#S THE R



Premix Suppliers Should Provide

FUERHMA R AR KRIES

A Product Information Sheet or Fact Sheet= RIER AR TR K AP

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

LEXHRRFESRED AR FERREZFIARRET #,

Information provided in this document should include: X & BIELLTEER

« The name of the premix.FiE R & 5

» The name and contact information of the manufacturerli&E i & FR R B R A

« The intended use of the premix. & I 89 77 25 i A SR

» The ingredient composition of the premix — usually in descending orderflUE & R R D AR -BEE
=B R HES.

« The food grade status of the ingredients used, (i.e. Food Chemicals Codex (FCC) grade) &£ F#Y
BROFERERBERT T ( BmILFENESR (FCC)

» The recommended addition rate of the premix to flour and the levels of micronutrients added at
that rate. INAZIEH P FIURRIV R EERMEB R HMEBEFZNRMFRE

 The minimum assay standards for the premix, and maximum assay standards if any exist.Fg&
RN s/ MENFRECEIRE

« Storage and handling instructions. I & 115 & 15 B9

« Allowable storage periods or shelf life of premix FE & /4 19 1 7% HA = 4R /5 HA BR



Shelf Life of the Bulk Premix
BEETUESNREAAR

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.---FURRI PR 4t an R B R, SHIE , ftf]
HNENBERMERESBD . AEBTEBTEELMWASC , ERFHVBIRTAIEKEIF, ¥
VIR EIRTE | @B RRREERERAN R AR, TURSBARS REZEAMHINE
WMTﬁﬁﬂhﬁi\ﬁE‘iE%Eo EM ENNAFTUER R EERES CBESREARRE
HY TR %

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 fhan AZ M — B E 0 A 2 E
mREILYIR , RESZEE, MESHSSEMmATREEANANRREE, 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 57 &

[REBFUESE RIEH , MTESBERY TREBTRE | Eﬁfﬁi‘ﬁﬂﬁéﬁd‘

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

be stored under. E=%% : EEFL& L , SRR EANTUEREAMRETIERERNER,



Mill Storage of PremixE¥ | F& TR

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. B&EFUERNE FNREES
&, X, TRR# MME(tﬁﬁF)tﬁ
RS EREENRE, 8 ENERHERRK
B , EFIFORSHYEFEER 5 b 5T Mo

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

— BB TR FAIRIEREESR , RE
AT Ro




Handling PremixTE S AL E

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 Z4PIAANEREH#TIESR, B
NBETFN. NEEER  FTRETFHET, IESPFIBEMARNERREE TS HSRE
R, XEREG AR ABNES RHRE, (ABERKSFEVEN  AFREESTASEN )

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.) 24 BRI R}EFE

E‘f B 1/,51,;5 ER MR, iﬁ%ﬁ%ﬂﬁﬁo HEMEEY WAEE LLZ2F B %“ RM , ZEME
ERPEE (BINEREENIE— D HNEE

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. —BiRHEFZRTE , REIEFT FRERPHIECEENE. KD
[EEEEN | KRTR. INBEBEFARESE T AERNLS  BERERERENLS , UeE

FME,

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. %3}
iﬁ%aﬁﬁmznﬂ Dmt. ERE , EVINaHEERE T2, REFANEHEAEEEY EBRES



Considerations When Using Other Flour Additives
{5£ A Lt [E 42 77 In3Rl RY X BB I

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

REESNI] EHHPMNADBRRAFMKIEN , WBAELH , BE-RTH , FEDE LI , REH , fiAmER4
EREERMOECH

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

for the following reasons.
BIEE AR REESRMARRA MBI RFAN , IRFHEEN , ETOTRRE

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

specifications. 3 BFIMA L EEF MR E AR A T 2 /9 0 2/ mA g

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

RA GRS B A58 Lk 62 H B ok BB in B 38 0 R
2. There are also safety reasons for avoiding combining improvers and fortificants.
AR ENREERERESRT MBI

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.

REBUCWREEXRRARERN , I, RENRCHANEBRTHLE (ERREF ) RERRNEREMER T
TREBILRES.

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

MRABURFES , —E4LRTNRFHRFRERRESKD



Considerations When Using Other Flour Additives
{5£ A Lt [E 42 77 In3Rl RY X BB I

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

RUFUENHNIRYNREREREARN , XA NESH LN EBMNIRENRKI

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.

= FRFUE YD BY 25 25 LA K ) T AN 0 F00E WD 2 i R MR VR B8 % B B s ARR | B LE AR B b B E R AR b0 4
SRR B E R

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

HZERBB[LER—H , MHNREE , SERRFRRT TRAAEN RS

!

Wl

(Source of photos: Research Products Company)



Section 2B¥ %
Choosing an Addition Methodi&#7 5 =X

Taking Inventory of Equipment Already in the MillER F# T FIRARE
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Mill Requirements for Proper Fortification

£ X IEFE{LRER

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 £ B K75 H
IEHETERITE , HETELZH — 1T RLES
E#EE. BIIZRH 513 E FHF iz
PIMBRIZE A B #9% L. BAEEXFEREE
2 ECEA M TF




nts for Proper Fortification

[ X E#R{LR EXR

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

mixing equipment. kAR ER N KL ETUERIIIMNEAE RS |

addition of premix
at flour collection

Conveyor Pagkou
1E R SRR tax
AR DN TR R




Methods Used to Add Premix to the Flour
22 K iy 1 hib=E SES TR vl S pae

Once the premix formula is determined the best method to add the premix to the flour needs
to be selected—EFUERIEL F HE , SEFNRNTUERZIER B H EFERE,

There are two main delivery systems: B X ER %5
-batch#t &
- continuousiELE

There are different requirements for each method. 3 TR TR E TR ER,



Methods Used to Add Premix to the Flour
RT3 nFHES S HS N 5 *E

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. | & TR A X — #EE ¥
AEERERGAMERSGARLLEHM T ER
18, EXTHEE , ESARENTERERH
A2 B,

(Source of photos: Buhler Company8 5 3RiR : A #14 7)



BIRBRE

Batch Systems:

In-line batch mixersEZ& it BB S

" 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.—
L FHERESIENER ITZ20—%7 (HlmEAR
LRRANER ) XRESEBTNIRTE .

. A fortification premix can be added to these mixers,
either manually or automatically using standard
microfeeders. 52 {LFUE R AR MNEX LREVH , ARk
WMERBSFENFIHAFDHN,

Separate mixers 2 BEE&H

= 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. AL A 2 EREHBLER , BERXFMAARTS
€, XeEAT/PMHEER , FTATHERNER #ITE
ZRR{L A A1T,




Methods Used to Add Premix to the Flour
22 K iy 1 hib=E SES TR vl S pae

Continuous SystemsiEL R %

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 REBARBNFER RAELERSR,
FERHEZN T BB AT HMRARABRANHEB TR REER ( URFRARMTE )
s DR 4K TEL 4 A5 7= P AV TET A R B K/ SR 42
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Methods Used to Add Premix to the Flour
22 K iy 1 hib=E SES TR vl S pae

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. KEWE ¥ EK AEHIEN
(LEHE ) MERNELINTIRS , EXTURRIBEEL
MBERRM, XNFEFHB RELEEE,

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.
SREFNH REABNES2I LR, BRIERHKE
WL RGN T E B theEiR A,



Feeders 2 ¥l 25

Information on Premix Feeders

To prevent premix from bridging in the
hopper, a large conditioning screw, flexible
pulsating plates on the bottom of the hopper,
or a vibration device may be installed in the
hopper. N IEFUERIERI A EH | KBV
FrERnE , R SHRE R R R E SRS RS 2%
BARETHIA,

A low-level detector may be installed on the
bottom of the hopper to indicate when the

premix is close to running out. {EEHY M 25
A LA R 5= 1 RS R BB = TR BHE T fn H it 4

Mo

The outlet spout of the feeder should be
covered but afford easy access to inspection
and check weighting. /BREsHOERNEE ,
BRE-UEOXRLMUNLEES,

ONTRO

RE TROMIXER

GEAR
l-”}n-r[H

g ﬂ
.q.




Feeders2 ¥} 28

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

premix when flour flow is stopped. B %25 5
XERTEHMARSIEMREMELEBRA

FURRHR

The on/off switch, speed controller and
low- level indicator light can be located
near the feeder or at a remote location. 7t/
x , BEZRSIAERMLE R T A T iRsl
BRMNL S EBIEM L E

Some installations may need a voltage
regulator to ensure proper performance of
the feeder and controller. L& H A RE
FERBERATVRBRBRASENEGENE

ab
BEo R




Electrical Interlock System

B ARERZ) RSE

An interlock causes the feeder to stop if the flour collection conveyor stops. This will
prevent the inadvertent over-treatment of the rour if there is a mechanical breakdown in
the mill. MRPEHENEF , EHNSHREHRF , XFHELEHLTEPIELE , IRE
Hles S,

It is highly recommended that an electrical interlock system be installed between the
feeder motor and the motor driving the flour collection conveyor. 5@ H#E — R BB RS
R LIE R B3R B AL A X 3 R M SR S A LAY 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 OHNERS B SR ERA SN XL 2 B SURIE RS 25
TRERZFLH XA M , XA LFTURBESFERHR , BiEE—BZRXYITES
ot E AL,

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. —NH]
ERNFERERBSR LA —BaxAE I ERENERFIE—ENERFTINR
meo



Electrical Interlock System

B ARERZ) RSE

Interlocking (slaving) premix addition to flour flow:

TR DN 2 R A B BR 3D l

The most accurate method of flour fortification é—o
IS to continuously interlock the addition rate of
the feeder with the measured flow rate of the

flour. REB5 E¥5R{LEFER G ERENEE

MEREEBRIFITRASRNIMEN 2, 7112

A

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

control allowing the interlock.iX ££1% % 3 H @
EHH R REM A ITHENBITH BRI H l




FeedersiB ¥l 25

Premix Feeder Mechanisms¥i &5 18 B 4143

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 A A TR B I TR

BRREER , AT EA TESMATUERME | A tERE. BXREERAMAREAR
BHoFEMAEE. R

Type one3&l1: Type two3EH2:
Screw Feedertg HiE 1 %} Revolving Diskhig#s &

Type three3e 3
Drum / Rollerf3 /38 =X,




Mechanical Principles of Feeders

IR A e AL R

There are three general principles by which feeders control the amount of premix

added to flour: @33 AfFp IR Rl s BIFUERLA MBI EH AN EE =NEEN :

1) Volumetric addition (most commonly used via screw feeders): 2FH = HM (
IRIERH e K E B /FHY )

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%. AN ABMERUTA— M FHINEK D . X2MKIEERMEE
NERNEEGIGNEREIRE—EE , SRABIMNENF/NMREN £ 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. ZIFEELEM ENEFRRNEE, FEEN
wiRESRATEZRSPREHEENESENRABNEER , ERMEIMNEEERLEAT
REBLBREPBRAERN R



Loss in Weight Feeders ¥ Z &8 ¥l 2§

Gravimetric AdditionE =50

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. FiE =fIRRBIES TERN R P R 2R
PSEEIRETHENERSBSRAHRESNBESIEE, LEENLRE
BY [B) 5% A B RE SRR INER,

This system is somewhat more complex and expensive than is required
in most cereal milling operations but it allows greater accuracy of addition
and continuous traceability on the amount of premix used.tt R G &K j(%
BHBBRENERERHER , ERETREEAPFMNEBES | &
22 A BR R o



Screw FeedersiREEE X 25

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. RN IR BT —FUER , RIREMNBRIRFEN LR
=B FHREA E’Jﬁﬁﬁiﬂs&% ﬂﬂ{ﬂn—:wﬁﬁ — i 22 0 T AR T B AR SR :
BEATHRRARNHEERFT

Hopper Cover
| ]
Supply
Hopper
Optional —l i
Vibrator
Speed
Controller
|
1
I L~ Conditioning Screw
1 ' ~ Feed S
DC Motor Gear y eed oCrew
Reducer Pt bEBl AU G0 Y Discharge
Spout
- L ~




Screw FeedersiREEE X 25

Screw feeder (continued)

IRHEIRFI AT (EZ= )

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 12HeHI R <
RETRETE, AFERMFTREREE
INAIE T IRBLE,

N

Al




Screw FeedersiREEE X 25

Advantages of screw feeders:IREEMERIEFILE R

= |tis better able to sustain a constant addition rate for a
longer time BE1S 2B G < B (R ZE L2 By 7N I

= Has a wider range of delivery rates MR 255 7T

= Has fewer mechanical partsiR 2 B HL# 284

= Breaks down less often so has fewer repairs#fE 4> > 4t 1&

= Less expensive to build. ZiE% AKX

= They can be more sanitary BT 4

= Easier to maintain than the other types of feeders. R E
IRBIER Z 4 1S

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

manufacturers. 2 F ANHEREEE , ARESERK
B4 R

(Source of photo: Buhler Company & 4 5 # £/ 2\ a))



Revolving Disk Feeder

I ¥% & R Rl 2n

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 —MEZXNWARABRZTAET TR EEERE
FIRINHRIE K EEEZRENZFEE TEYHACHEHDCEN., BYRTHEMEX BRI NFMENE
1] NAEER ATEERRA , tip iR IR e BRIl 2. R
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Drum or Roll Type Feeders iR B Kl 25

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. & 258 = £}

mOCARTFE  WTaEEEAT , TREARHRIANENRIBEN KRR, FER

KRN E R ERE. R

FLOATING FILL INDICATOR

HOPPER
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FLEXIBLE HOPPER WITH AGITATION
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Drum or Roll Type Feeders iR B Kl 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. i —DCEACEYIIRBABHILRTE , EHRAEFRERE, TRER
B AR FEREIR ERERE , AT TRERE,

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 .3 IR £
BREmESZHRIEZET, HEERES , WRAHRY) (Bie , BR ) REEANREEEZR
SHERDYEFZRE |, BULEELETEMNEFNZ S HE ETEEH TV,

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. B E X REIET , AIZEIEDCIKZ) BALALERIN
REBHVRABEM AV , IZEACEI BHEH, R



Considerations Regarding Sizing Feeders to the Capacity of the Mill
IRBlER RN X MERE R

=  Mills generally need one feeder per flour or meal line to be fortified. Larger miIIin% i
units with multiple products may require additional feeders including spares& 5 &l ¥ £k

E[__IE*EIZ;%E"%““ —BRBSRETRL. KRB £~ SH mAINY IR SR EER

. 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 manﬁI days without fiIIin%._FH THMELHIRFRNFRADENHRENRE, R
PERR A MBERURT M PHTEXAE RS, ERAS EHHMAAROIEEE
E , HTHRAEEEZNHE , A EIULEFRZS XM AR
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(Source of photos: Research Products Company @ J5 KR H587= m 4 &)



Feeder Sizing" BRI &

Powder premix feeders are available in
different sizes. ##EFUE R IR EZFZE TRIMNM
i

. A small feeder may discharge premix at
levels as low as 25 g per hour (0.4 g/min)
NIRBLRR AT AT B/ EHE T 255 K T
TR #

" The largest can discharge up to 32 kg per
hour. This would only be needed with
calcium fortification. F XK S/ NETEEEI32
Ro XXNESHERINFE,

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
MFEREUF/OHNARE, XTEYHETM
BE(R=NALFR ) NEERILAEER T,

Mill Flour flow Premix**

Capacity rate* Add rate

(MT/day)i | (kg/min)E | (g/min)TiiE

B (M/X) |BREAR BIF N
k&’/\&ﬁlﬁ (/o8 )

) 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 ratefE72%Ry IR ENR
** At 150 g/MTFE15058/43 M




anisms X+

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

FEETURE A TR

pneumatic and K 77

= gravity feedE 1




Pneumatic SystemS bR %

In a pneumatic system the premix drops into a venturi tube, that injects the
Bremix into an air stream. The material is blown by positive pressure or sucked

y a vacuum through a‘£¥aq into the flour collection conveyor. S h#ARS:
PIUERSEAXEE  EMESASRET. RRAEEETRAREZRABIE
B A BB IRER R T,

If this can not be set up, some downstream location in the flour flow can be used
to add premix provided it will be well mixed with the flour. MRXTERE , HEY

SR TR TRE | S RENSHES. R

flour | venturi tube X K&




Pneumatic SystemS bR %

Advantages of the pneumatic method S5V E=R

Things to

The feeder can be located at several places in the mill,
a||OWI_[l%It to be added to existing mills. B =R ATE T
JINMuEERT B, ETMAREHN F,

Consider: EZENER

Pneumatically conveyed flour does not provide much
mixing with the premix. Premix should be blown in
before flour reaches a mixing (collection) conveyor or
T e el
I 175 HY C YIRS e T, TWiefras 1t A
S R ARk -

Pneumatic addition requires some investment on

additional e(%%g)ment such as blowers, valves and

Plfoln&ﬂ’gd]‘d\ 25 —L&KF , mM—LEmXl, &
, B o

e
minimum number of sharp bends and twists to prevent 2t
the possibility of blocklng of tbe)gp\es and of clump

The pipes used to convey the material should have a

in
by the flour fortificant. ¥y ik NE RN R ] 'gdg
R ESRAA LU AL AR R,

The venturi tube should be checked occasionally to
see if there is any build u;p_ of the premix, and cleaned
when necessary. XEEN BREEEEEAATER
iﬁ*ﬂ ’ E%’F‘% ;EEE:':/$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& = —
BN RFEETEARMSFSNSOEWEE. ATHETRRAZRNHANS D
REHEMIR T

: ,;‘._ﬂ-"mu#




Venturi tube arrangement at discharge from feeder

N ERERE T MREES Ry HRAL




Gravity Feed SystemE QR BE RS

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
KALRSE  BREFABE-—ERREN L MERERZEABSHANEATRS , XS
BN BRI AR A EE YRR ey £ S SRS B THE B

Gravity Feed Method of Premix Delivery

mixin




Gravity Feed SystemE QR BE RS

Advantages of the Gravity Feed
System Ej] _tuvz*il'/%rlbﬁ/\\\

Requires less equipment than pneumatic

conveyingtb S A BERIRE D,

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

HELEEDRERENN ERBHEFE L

It 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 BiZZ& & EWET

fgf;;unm; Bt K BEHEEEEEBENEA
SHlo



Gravity Feed SystemEhXBE R

S

Considerations when using Gravity Feed

SystemsHEEAENBEREEZEN:

=  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. #/ MR it FMER T
ZTEIRRSRNENTE , E 1
DR FEEXHRENRGELERE,

= |nstallation locations: Z & &

o  Above collection conveyor: This
may require building a platform
or purchasing additional
equipment. A/ £ W ELEHE LT .
X 2 T 5 B RN
AR B o




Examples of Gravity Field Setup

Mixing screw flour conveyor

B SR BE 4 farE Al

Flour collection conveyors for three
different lines of flour.

EB B ERENAT =T ENEE LK



Section 2CEZB 4

Ensuring Adequate Mixingl8{R & 2 HEE

Location of feeder on flour collection conveyor B 857 E R W ERIZ HLA 1 B

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

screw, TE/BESIRHET) 5 £ A RER AN —F M EIS

. At least 3 meters of conveyor length is normally needed to ensure
adequate blending. Z HIENKE L= KW EUBREDHESR

PoorZ PoorZ
Too little mixingflEE—R R Good¥  Too little flourE¥ A%

v

<Iour flowE ¥ 7



Ensuring Adequate Mixingl R & 2 KBS

Another option for feeder location 3 — 4 MBI 8 v B A £ 1%

Where it would be difficult to install the feeder at the beginning
of a conveyor: EHIAN LR HBRIB[2REN,

Feeder can be connected to the flour discharge spout of a

plansifter: iR 25 FI EEEE S 75 05 T EA EIRIELL.

= The sifter flour spout must have a significant amount of
flour entering into the flour collection conveyor on the
floor below. & 75 I E 8 & A K 2 K E R AN T
R T B SR SE AL

» 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.= 5 T EABEE S
MEDEDENENRIR G K E £ =R B A ER RS
RIEDHIREER




Ensuring Adequate Mixingl8REZ S HES

The three meter distance can be shortened in mills where the flour is: &E¥] =XX8EE

BAEE, HEE

= pneumatically blown from the collection conveyor to either a packing bin

or flour storage bin, SOt NIERIE IR A DELHEHEE L,

= 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. E&H&%EA AUEHBA S —MEEN , FERMINARESEENERKE
K/j\ }K



Ensuring Adequate Mixingl8REZ S HES

In the case of erratic flour flow 7 —HEB HRETIRE

Install mixing conveyor: REBEMW%EH

- 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/NEFER
HEEORAERE ! RENABCEERLCZE—RERANRIDEEZAMRE. B
B 2R IR A SRR TR B a0 45 PR RV FE LT SR s, R

Slave feeder output to flour flow 28 % H 2 E ¥ 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 BEHIZVNEMRETRE , ERRAENEY —LEEN
H, fH—ELHIRNES |, ESTRERFIRERNTE,



Equipment Suppliersi& &R i

There are many companies that sell fortification equipment. The link below
provides a list of equipment suppliers. B Z N AIHHERLIRE , T 5
RHREMHEEEE

Please noteiE&: this list is not comprehensive and no endorsement or
recommendation is implied for listed companies. All suppliers should be
well investigated prior to purchase.tt/FE T B E LR PR HEERE RE
REFRRTNER. AMELARAREZEFERE THEMLERY,

Mills should ensure that directions for installing and maintaining equipment
are available in the national language, or make arrangements to have
them translated. T]” NERZENEBZZERALEES , WLHRF
NAEEES,



NS

Equipment Suppliersi® &4

Example of a Feeder Tender 2851 ¥R 1 6l £

Feeder specifications: il 8851 #&

0 Screw type feed mechanism. 25z 2 12 %13

0  Automatic shut off capability. B 3t it &g

0 All surfaces in contact with the premix of sanitary of stainless steel or non-corrosive material. 578
FHEA N EE A AN THWSER IR

0 A manually adjustable delivery control, calibrated from 0 to 100% of feeder capacity that can be
mounted separate from feeder. — AT F 31 T A2 | MO-100%REREIZERT™E , ATARERE DI
gog

0 220 volt + 10% 50/60 Hz single phase power. £ £ B,

o) Agiiation mechanism to prevent bridging or tunneling of premix in hopper.$ £ 41 ¥ FB 1E 58 B 1E 8l 2
R,

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. TJ)A0.04 ZI8F//Nit IE 5% iR ZE |, B
SRR ZRMREN T E R RRNRGE | 50K hiE

o  Hopper capacity of 8 liter minimum.&/N8FH Kl 3} =&

0 A device to allow operator to easily check if hopper is empty or near empty. 1R8I 31 z2 7 =i #2122 7
FEEEULREARETRE,

N\



Equipment Suppliersi& &R i

Example of a Feeder Tender 2851 ¥R 1 6l £

. Vendor must provide two references of maize or flour mills where this feeder has
been in operation for at least one year. X FiRUFHMHSE , EXIEY , BRIES
REITED—F,

. Vendor must agree to provide:SEXERZR# :

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% , HiF ,

R, RETEEZMH , FIEBHAENE=ZFAFTELRN,

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. R A B EH N TEHNERSE , ELERE
MEE LESERAR, |

0 Operating instruction book that explains in English and with diagrams the
installation, calibration and maintenance of the feeder #R{E F it AR XA
ﬁi%/)lb*i. E*ﬂég{lg{gzg\o

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



Lessons Learned from Other Millers When Ordering Mill Fortification
Equipment
HRMWBELRFREMNAEE] RFFNLE

Motors with incorrect voltage or numbers of phases s%)%)lied’xgllOv vs. 220v; single vs. 3-phase, etc) &
B ESBERBERMTER (110v, vs, 220v , BERRM=4HF)

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

equipment. RV FUAN KD B ZIEF 21T FH R AER IR Z KA,

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

FHMEMETHHIRERGEMF (HEE , KTF )

Feeder designed for use with a specific premix, which did not work well with other premixes due to
g’ijﬁ\g%r%tufg\g\;%\%packing properties. lBEIZRRITA TR ENTUER , SEETUERMEARE T EETE
YL FRIF X0

Feeder placement may need to be located some distance from the flour line so that a tube/shoot
needed to be fabricated to car%'ghe remix to the c\onve%or (via gravity). ‘BRI SR EFTEH L —EN
BEE , UEEF/HOFHEERTUER ZIRIAN (BIED )

When donor ordered equipment there is seldom detailed expertise. Millingﬁs%ecialists MUST liaise
closelgﬁaﬁndgarefu!%/ review order details. SRIEAMRHWRE , ROFETRNENL , FlHETRMUSTE
SBREERFRITREAT.

Equipment manuals may come in a different lan ua%g than that of mill specialists (correct language
version of manual must be specified). & FMAIRFTEMNIES , EENIESRAFMERFIT .



Nutrient Specific InformationEFHEiIFHNEE

Irongk

ZincHE

Folic Acid B
B vitamins/VB
Vitamin A/NVA

Calcium45g

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+ EZMT YR EPEER
NEERPHEERGHN — SR BEESEE P ERANM , Nz
9\%0

For more information on the specific nutrients and their
fortificant forms, choose from the list to the left. E3RENE Fr &8
LR A NED 8 F ik,

For information on health concerns regarding the over-
consumption of any of these nutrients, please see Section 4.
Assuring Quality Control. EFREIEXBEMNEEEAEFR=L
BEHRFALENES , FEARERS,

For information on what these nutrients do for the body, please
see Section 1: Introduction to Flour Fortification. E3REUX L&

FEEFANBERFLE -2 , ERERILNITS,



Ironk

“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. \ER{LEY &RV E WA N RBUR TR E AN AA MY , MERY P LRI
&R Nk ER L, FIAANEE B , ARRESY (EFR , MBANEMLRY PaEx
) , BEIEFINR DA IENRECRERBEBKNEE, XEITFERMRELES
C, MRL ZC=HRMU CBRMANEABRRENSE , ERXEL EZEUNZHERPIEIR 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. 32{tL#Y B B M AN E S EENARE
WMAEXMENELHKRRLELR , TEBPI2TRIEEZINGEYE  FRAUREZRNE
ZRxE, R



Types of iron compounds used in cereal fortification

JLHENES WA TAYAL

Elemental iron powders (Reduced (Fe®) Iron) &%
> Electrolytic iron & &k
> Hydrogen reduced iron&{t&
> Atomized iron % f#&k
(all water insoluble#B A F a7k H)
Ferrous (Fe2*) Sulfate (moderately water soluble) I &k EiBR%L ( BEEBET K )
Ferric (Fe3*) Phosphates (water insoluble)Il &k BBtk ( FAK )

Sodium Ferric (Fe3*) EDTA (water soluble) L& iEith 2 — BRI 28 ( KA )

Ferrous (Fe?*) Fumarate (nearly water insoluble) L £kEg ( BEIE AT K )



Insoluble Iron Compounds that are
Soluble in Stomach Acids T Al A% E S EBBMAP 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 X£E &Y ( Wik

BE ) ZTRIREANENEREKFANTOFBEERAAN , ERILPE LRI R ZUL
RIEBREARSBAFRBUKATABEE YW RRLIA,

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 AaE
BYNEIEEHMRBRERE , KBRS EFTATEZINTCNEERNIITEL R



Water Soluble Compounds/kKAIAEEY

Ferrous sulfate is the most frequently used water soluble iron fortificant because it is
iInexpensive. 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 FRES 1L & 2 2 & F A KB SR X
TR, KBMGKESYERENENNENARENENEERNEEZE. Sa6E

B Rk 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

S

oxidize some vitamins in the food if they are supplied in the same premix. B2 , XL

EEYRAGBHTEKNEFHNEERERMOBEN OB EERER,

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. kKB X XN B AMEBFEBEAN , BEXNRENRE

%J&Eiﬁgﬁ@mﬁi%%%ﬂ@ﬂ%ﬂ@ﬂ%ﬂﬁ%ié%ﬁﬁ%&é , ER R E AT E
Bl 75 5 ISo



Sodium Iron EDTA%K{L#IZ = BRI Z Bk

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.

EREmEMBRGESMNRILE C = RN ZTBRMILERERER th 5 2K Be £k
— BRI ZXBRENRE , SRILHZ = RE R IRV
FHNER  BRER , 2N EMTEHENZILREKFAINE
o R



Insoluble Iron Compounds that are
s . ) A ==
Insoluble in Stomach Acids T I BRS%ESYEBBRA T
I
Hro
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. XEEEY ( RTEREKILE ) BLY20-75% R WMEN N EYAR , EREMNERRT

WA HZHER , ANEINEERNBRERE LERR/)  XEESYER  EEFLEXERYT
BRRWRSHRENREER MR , WRARE , TS MAGRRIE M FRIKF, 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. TE&® T ZHWAFTAYREL , ER/LHATE
EXNENZREUR T RN KN ERAKREXE , EETEERME@NKD

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 BBFERBIESEIIN AR E R ENEVARERIL NI T E RN — LS
BREBEKTIRE B AT AR, R



Types of iron compounds JLiEkHES Y A F YR

used In cereal fortification

Elemental Iron powder (reduced) iron¥# Ferrous Fumaratell £k B

) f’ (

NaFeEDTARLAN Z =M Z B Ferrous Sulfate Y& HiBih Ferric phosphatell &k BiELih




Comparison Chart of Iron Compounds#E&

BRLER

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 wron EDTA
phosphate

All-purpose flour 75 O O O O R O
Bread flour 75 R 0 (9] (@) (@) (@)
Whole wheat flour 97 N N O O O R
(atta)

Pastry flour 45 O O O O R O
Cake flour 50-55 (9] 0 (9] (@) R (@)
Semolina 60-65 R O O O O O

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




ZincE¥
Zinc Compounds Used $5E& YK F

. 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

BHHELYREEEAYBILHENRR. EHRETHR , EXNKRMNECENSHEL
R38Ok~

Zinc Level S ¥R/HERZR D0

= The level of zinc added is normally about half that of iron. This is the same ratio of
zinc to iron naturalﬂg found in wheat and roul and is considered best for optimum
absor‘$pt|on ERNNFEBRERKN—F , XRF/NE K HHPEASENFKRL
EBRHIANREEE R,

Zinc Bioavailability SN

. 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’JH&H&EY/JH:HﬂJJ,H\/ﬁJ HNHBENERERTPERNEE, REEREERERN
IZINCG ) |, "*ﬁﬂ%ﬂﬁﬁﬁ%%ﬁﬂiﬁ*g KL927-35% M E W) IR U
Eﬁ MERER 6 HEMESERKEN19%26%,



Folic AcidMH &8

Folic Acid Compound Used HEE & WEIE

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 ZBcs2 F £ B L HER Y — FP 72
X, WXEE  BRERMBELEEN , BRARME , MNRE , EREW
HEE , BXANEENERTEER XK.

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

Folic Acid Bioavailability HEZ#Y 4 YI253%

Folic acid provided in fortified foods is more readily absorbed than natural food
folate. On average 1.7 times more is absorbed.fE5381{t & @ P 52{L B HBR LE R A

MRS R, R



ins BR44 %R

amin (B1)44£%(B1)
Riboflavin (B2)#&% & &
Niacin (B3)1HES

=  Pyridoxine (44 3%B6)

= Cobalamin (#4£%B12)

=  Folic AcidH&



Thiamin (vitamin B1)Gii& ( 4£4£3%EB1 )

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. EI# 5L H B R R IFHEICLESY
BRSSP BETK, ANESYRENZHLA , AMUREZIDEHY
P miVEE,

=  Both thiamin compounds are susceptible to losses from exposure to
light and heat and alkaline conditions (pH over 7).F P4 £ EZB1E &Y
ZERBEXAK THZANERE (PHEBNT ) Rt h 00 T 45 25



Riboflavin (vitamin B2)#&H & ( 4E4£F%EB2)

Riboflavin Compound Used % & & E &SR

=  The only vitamin B2 source used in cereal fortification is riboflavin. It is
soluble in water. The compound is yellow in color{X F{E4 £ EB2ERE
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. ZERZW AR SMMNYIESENRELEHTE , £
HEie  AEENSAERYT , AEHtEmEENEYRL™mE RE
Ao

=  Riboflavin compounds are highly unstable when exposed to light.# & 3
EEYERBELTHEETRE. R



Niacin (vitamin B3)JHM# ( 4£4£3%B3)

Niacin Compounds Used B E & Y19

=  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.1®
FERMERSESNFEAZELD ERE (BFUER ) ME
o MR AETKE , WERENTETKERBSTRMERR, FK
EEHMFHAEHEBNEERREE,

=  Nicotinic acid is a vasodilator and can cause a flushing reaction
(reddening) in the skin on exposure.JE =R 2 —fhBIME Y K |
RENERKRN2B RO R

=  Both niacin compounds are very stable in heat and light. # R
BEaYERRTERER



Pyrodoxine (vitamin B6)4E 4 3&EB6

Pyrodoxine Compounds Used BEEZESWAT

=  Pyrodoxine hydrocloride is the pyrodoxine fortificant of choice for flour
fortification. It is water soluble. The compound is white in color and thus
does not affect the color of the flour produced. EI ¥ Bt ZREZEE L , 2
KBMN, EEYEHELRANRALKFEMEHHE,

=  The pyrodoxine compound is stable to heat, but sensitive to UV light. #

REESYNARRERN , BRNENLHR, R



Cobalamin (vitamin B12)&fR%E ( £4££B12)

Cobalamin Compounds Used $BREEEY

Cyanocobalamin is the cobalamin fortificant used in flour fortification. Dilute forms of the
compound are usually used because of the extremely small amounts of the vitamin needed.
Cyanocobalamin is dark red in color but does not adversely affect the color of the flour
because of the minute amounts added B4+ R AERBLEAEEMRLP , BEERE
ABBERNESY , EAEEEZFTENER), BHEERREIENERMRTEZINEHY
HeRRNMNERD,

Cyanocobalamin is relatively stable in heat, but unstable in alkali and strong acidic
environments. £4£ RBI2ERMWRIS THNIRE , ERMEMBRENBREFRETETIREN. R

Analytical Testing% #7324

It is very difficult and expensive to test for the small amounts of vitamin B12 used in
fortification. A microbiological test method is normally employed.fE58{t FER D EMNLEEE
B12REEHEN RN H BRRE.

Cobalamin Bioavailability i BR& £ Y2 K

The formulation of cobalamin in fortified foods is absorbed two times more readily than natural

cobalamin occurring in foods. ZERR{tEmPEHBRENE A BE L RANRIKRESHE. R



Vitamin A4 EA

Vitamin A Compounds Used &4 ZAE S YN ER

. Several forms of vitamin A are used in fortification: retinyl acetate, retinyl palmitate and
beta-carotene. Beta-carotene has an orange color that makes it unsuitable for the
fortification of flour LM XAV £ ZAR TR(L : BERRLh , ARt , NEB2 bR, N
EHE MERBENTESEH R,

= The retinyl esters are available in a protected, spray-dried form for use in flour fortification,
sometimes referred to as SD-250 or SD-250S, since they contain 250 |IU/mg. These
forms do not affect the sensory properties of the flour. FE&R# BHETEFERXTH. . £E
BWERLPER , BRS#ESD-2508 SD-250S , B F 122250 EfFREMIZER, XLEFK
TEIMER N RE 51,

= Different commercial products can vary in their stability, both in the concentrated product
and in a premix. Significant losses can occur on storage if the encapsulation and
antioxidant protection system is poor. A standard stability test at 45° C on the raw
material should show losses no greater than 20% after 21 days. AR~ REERE
MEEZL  MEERBAmANETRAF K EMETEAENRANRIENRANLR
SAFWE, REREHHBEISERARBNE R2IXERKTF20%H#H K, R



Calcium4sg

Calcium Compounds Used45;ES YRR :

Th lciurm fortifi q Level of the calcium salts needed (in
e most common calcium fortificants use grams per kilogram flour) To be added at

in flour fortification are calcium sulfate and T Tl S BN

calcium carbonate. Both compounds are fortificationsE 4k AT EBE ( B/ELARE
white in color and have a bland taste ¥ ) EFRAREENEECKE TR,

resulting in no significant changes to the

flour product. ZEE ¥R &F AREGRL

2 RERAT MR ER4E , R Calevel | 1.1 g/kg 2.1 g/kg

SERARE: | LATR/IAT | 21%/I8 T

Levels added i in#s

e . f 1 Ca Sulfate 4.8 9.1
u e level o1 calCilum addaed ranges 1rom 1.
% WBME

to 2.1 grams/kilogram.£5 B9 #5478 1S B A

1.2 215/ FF

_ Ca Carbonate 2.8 5.3
. Because these levels are far higher than the

premix addition calcium is always added RS

separately. & 9 iX L7 HL TR R IN4G RY
BETZ , TUAEED T,



Studies on Iron Bioavailability #k4 Y125 KBV 5E

The following studys show the relative benefit of different iron sources.f&E 32 E

A B SRRIRE < BY S 4k

Relative Biological Value (RBV) is the comparison in bioavailability (ability of the
body to utilize the added iron) of different iron sources to that of ferrous sulfate,
which is 100% by definition. The absolute absorption of ferrous sulfate can vary
from 5% to 30% depending on the iron status of the individual and the composition
of the diet. xRV EY T MHME R E TR KRR EYI TR ( AL R RIS BE

7 ) B LFRERERRY LR R 100%E L. T HRER kA 552 I I AT M5%ZE {6 5930% , EX
RT BN ANEmMAYAL DB RAIRR

Efficacy studies involve a select population that was given a known, controlled diet to
see if their nutritional status improves. B FMNAFFHAE K BYEFREEHE
PRI E B3R

Effectiveness studies determine how well the general population, or a large segment
of the population, benefits from flour fortification. Zh3X &I Z2 R E & B9 A BF 20T 47 =5
REMN ABMNBCEY P Z S,



Studies on Iron Bioavailability k4 Y25 A9F

Relative Bioavailability of iron sources — Rat studies

SRR EW IR —E BT
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Studies on Iron Bioavailability &k 425 %I FF 5

Effect of different iron sources on iron status — 36 week human efficacy trial

PRESKREZRRR LS R —36E AR KKK
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Studies on Iron Bioavailability k4 Y25 A9F

3%

Effect of Iron Fortification of White Flour on Hb Levels (China)
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Studies on Iron Bioavailability #k4 Y125 KBV 5E

Effect of 24 ppm Fe as NaFeETDA Flour Fortification on Serum Iron
Levels in Weichang, China

EFEEZ B2 224N BRAER L& LHE R 8L iiFER oK P
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RHEERANTE



Studies on Iron Bioavailability #k4 Y125 KBV 5E

Effect of 24 ppm Fe as NaFeETDA Flour Fortification on Hemoglobin
Levels in Weichang, China

E R EE7 BT 2240 EREN LR L MEE R L B3R K F
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Iron Deficiency Anemia%kiiR = A M iE

Anemia is measured by serum hemoglobin
levels. There are multiple causes of
anemia, but iron deficiency is the primary
one. £ MfE 281 M 75 i & 3= /K 3K E
i E ZHMERNAIE , BRHKRZEE
_1-‘41 Yo

Iron Deficiency is measured by indices of
body iron stores such as Ferritin. It can
cause a number of health problems besides
anemia.

BRiRZ BB Y P EE TR IERAI NS E
ARNER , BESRHAMAN R TR

Eﬁo

Iron Deficiency Anemia (IDA) is indicated
by the presence of both low hemoglobin
and low iron stores.

HRER Z 7 IE = 8T 155 kil 7R F b g
PRRABILEY

Iron Deficiency&iRZ




Section 3: On the Production Line &% t

= |nstallation & Calibration of Premix Dosing Machinery

EMILEEL R Z R MBUE

= Premix: Handling, Storage & Management
BN B4E , TEMEE

= Equipment: Maintenance & Troubleshooting

% RFENEBEXRE

= ReferencestixA A




Installation & Calibration of
Premix Dosing Machinery

FUES EC R 2 R MBE

Location of Premix FeedersiBE &1 IERIBHLENE
Feeder Set-up™E:R 25y FF 4l
Feeder Calibration" %l 28 /Y &

Fortification Operation Guidelines 58{t VIR {EIE S



Location of Premix Feeders

TR R IR R AR Ry VL iE

Place feeders in a dry location and away from sunlight. Vitamin A,
riboflavin and folic acid are sensitive to light and atmospheric
oxygen. MHERRLZEE TIENM S | BHMAXRE, £idmA, &%
HE , IR EMZESBREBR.

Ideally, place feeders in an area of the mill easily accessible to the
operators. Controller should be handy to the miller’s office or flour
testing station. HERB=RFNVUERRKFLRERNNVE., 25
s AR B NERHEHN L,

There should be room adjacent to the feeders for having a supply of
the premix ready to add (a box or two depending on use rates
rates). —PNERIRLBIRBIEE , NENYEZRNRHBLS (BREE
ARBRE-—INETHIE )

Feeders should be located near the beginning of the conveyor to
assure good mixing with the flour after it is added. "R #4258 K fi T 5
EHITEE , SRR EY SRR ERE FAy B R




ers Details with Premix Box A 2K/ B2 KA T




Feeder Details 42 HIE540F




Location of feeder on flour collection conveyorE ¥ &

fEY LR IRBIERRY L IE

At the front half of collection conveyor above the blades of the mixing screw,

WERXERF¥ER , ERIEEGRIH £
At least 3 meters of conveyor length is normally needed to ensure adequate

blending. E V3R K AETRBRZBHIBRE R

& / Feeder located on platform or floor above

Poor N 4F

| B N Poor N4
Too little mlxmgj&ﬂ‘ﬂlﬂwb =) Goodﬂ' Too little flour X 2> 8 T #2

Flour

dischargeﬁ*ﬁﬁﬂﬂq



Premix Feeder Set-up

FERIRB SR Z R

In general, one feeder is needed for each production line of flour to

be fortified. BE , BXEER{CWEANESTLETE—NER ST

Locate feeders to allow adequate mixing with flour after point
where premix is added.

Speed controller and low level indicator light should be in readily
visible, convenient and easily accessible location.i& E {2 &l 25 f1K

BHERSRINBEEMS N , ERNEZELH S

Feeder hopper should be convenient for filling. ¥ ¥l 858l 2 R 8 F 17
EP

Install voltage stabilizers whenever electrical voltage fluctuates
more than + 20%. ZERBERERIAELERI S T+ 20%.

Install electrical interlock systems directly to either the flour
collection conveyor motor or the mill control panel. ZEBES S8R

5, BEESHENES K BEERIEHERESE,

Check low premix level indicator lights to assure hopper is

operating correctlyt E{XFUERLUEHMY BT UK B EEHRE, R

Two lines, two feeders

BRE , B R

Conveyor Direction

RH L




Feeder Controller B 2542 425




A

Feeder Details (Ulaanbaatar, Mongolia)#&:

RRIERE

Screw Pre
Feedert® KE



Feeder Calibration B854

Mills may know their flour production rate (kg/hr) for each production line but
it iIs not a bad idea to check it. This can be done with the following procedure
H¥ STAESRESENERESR (2F//PE ) « ZEFERENEEERE
o AIBETEFRTHK :

=  While the mill is running count number of bags packed per 60 minutes or use on-line flour

scale (if one is installed). 600 #H ] HBERIFERAELEHLIE (MRELET )

= Calculate the flour production rate using the following formula. This is the actual
production rate per minute and not rated capacity. A T AR ITEEHETLER, X2E
DHRERTFELR  MARFENE,

(weight of bags in kg) x (number of bags per 60 minutes)( %
FRIEEBULNTITE) x (£60 5 FH R FHIHE)

= kg flour per minute.

60 = 517‘#&‘7@%‘@/?&




Feeder Calibration B854

Premix Feed Rate Determination:FiE B E B E

Next you need to determine the premix feed (discharge) rate at different speed settings on your feeder.

=& K BERHFAEAEENRE , FENEEM[RA (HH ) LR
1.

2.

Fill hopper half full with premix to be added.1& 78 %} 3} ------
Set feeder to maximum discharge. iR EE B2 E R AHKE
Run feeder for two minutes. iz ¥ X857 20 &F

Weigh the premix that has been discharged. 7 & H KR E

Calculate maximum discharge per minute. it E&8 2 H K EW &

Optional: Repeat at different speeds or percent settings. )£ ## : TRIEENEER B 2 LLiRE

Graph paper or a spreadsheet program can be used to make a chart that shows the premix discharge
rate per minute at different speed settings from 0 to 100% of maximum discharge. This should be

displayed near the feeder.fEA A E LB FHERRKBEER , EREoHENMYLE LR | #
FREIEEHIREMN 2100% H A EIHK LR, R



Feeder Calibration B854

Individualized Premix Feed Rate Determination to Fortify at Set Levels: iR EfnE TR FTHER 2K
BAE :

Finally, you need to take both the flour production rate measure and the premix feed rate measure you
calculated previously and use them to determine the feed rate of premix in grams per minute required to
fortify the flour at the recommended level. &/5 , EE2FEHEF~RNEN ERNEREMAER RN E |, K
REGBEENRRD , BoH4FER{CNEHRERMAAERE,

Determine the recommended addition rate of premix (from supplier specifications on the package)

1. Calculate the required premix feed rate per minute using these formulas: TTES 7 HEEMN
BAMAARREFRAUTAR

2. Adjust the control/dial on the feeder to deliver the calculated weight of premix per minute. You
should now be ready to begin fortification. JHZEIERIEE FNEFI/IZER K RNEITENES
THHENIEEZ, MEMREHMTF T ER , AIFBR=REILT .

premix weight in grams per ton 772

ES 7z
1000

= grams per kg flour z 27 & #

(premix weight per kg) #24\fF#E#ZEE) X (production rate per= premix weight required per
minute in KgQ) &4 #4£~82/71f) minute &4 # ZR g9 724




Feeder Calibration Chart 'B¥ 888 EE

Prepare and post near feeder

Figure 4 Example of feeder calibration curve
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Fortification Operation Guidelines

MILRIFIE S

Be sure feeders are calibrated and actual production rate of mill has been measured.# &
IREIERERE , B BRGRFEENE.

Ensure feeder hopper contains premix. i8R 18 ¥l 258 B & B M

Start mill up and let run for at least 15 minutes to reach normal production rate./3 zi El ¥ 4l
EDI50%H , E2RBEREFR

Start feeder at required setting as determined by the feeder calibration process. 1842l

SRRERF  REAENRERS I RESR.

Conduct check weighing at start of mill production run and every TWO hours to verify
correct addition rate. Adjust if addition rate is greater than 10% above or below target.
Recheck addition rate using check weigh procedure. Try to maintain check weight within
5% of target. Check weights should be run at the start of every shift or every 8 hours of
operation. T AR ENE : HH FHREFEENESH/PANRIEEBNRNINR, RNMEST
HETI0N ERERE, MAREMEREFBREMIR, EFEEREHE BIR5%EA
N, BMTFHRIENKBRIESNINERHTEERSE, R



Fortification Operation Guidelines

MILRIFIE S

Each premix feeder should be checked routinely during production run to ensure
there is sufficient premix in the hopper and that feeder is operating properly. &£ 7= 3 £

B SOMTERRAMSRBERENARE I PEEGHENI , RASRBEFER,

Note: To add an extra quality control measure, mills may require premix feeder
hoppers to be filled on a regular basis and the weight of the material left in the
premix carton recorded. If the amount used between weightings is compared with the
flour production during the same period, a measure of addition is obtained. J£& : 7
WEN T ELEFE R, 5 BERTEEH R S RIEEUHEST , HHRE
B IDRETEFNHE Fo

The most important check on the production line is to ensure that the feeder does not
run out of premix. Many feeders have a low level indicator that can be checked. 4% 7=

Z LNREENRERBARBRFIEETENINERE,

At the end of a production run, the premix feeder should be turned off before shutting
down the mill. £ Z &Rt , RAYLIRBIZREEB XHaT EXxHo
Production records need to record the following: £ 12 XEFEEICEUTEER :

. The lot number of the premix usedf f #EFM LS

. Check weights BEE £

. Feeder adjustments if made"& ¥} 85 5

. Times of check weighing 1 & # & # X TR



Check-Weighing ProcedureR &-HERF




Premix: Handling, Storage & Management

FURE : AE , TENEE

Safe Premix Handling Z2 BB
Maintaining Premix Shelf Life{RIFTERIH R FHH
Premix Delivery and Receiving Procedures TR ¥ &% FIZWEF

Management of the Premix Supply iRt FE B BB /5 %



Storage and Handling of Premix

BRI I 7 AL 2

Premixes are concentrated sources of vitamins and minerals and
small doses over a prolonged period can be harmful. Some
workers may have a mild aIIerglc skin reaction to some premix
ingredients. FUES R EHEMGHT YROREMK , MHIES
TIEREIN 2 2 B, —&IAARTTWE%.%JHEE:H#_&M , B
BRI BUE, R

The following worker precautions should be used when

handling premix: AN 2 TEABFE S RIat A FABLF T4 -

1. The premix boxes may have a Warnlng Label and handling
precautions that should be followed. EFES RN EFNEES
WE , RBEUTFH

1. Premix is never for direct use in foods: IT IS TOO
CONCENTRATED FOR DIRECT CONSUMPTION and workers
at the mill MUST BE INFORMED of and understand this safety
precaution. FUEB GBI KETREBEZERERRD © - 51k I )
Ikﬁﬁgﬂﬁﬂﬂﬁﬂﬁ/\ﬁiﬂo R Materials safety data sheet
(MSDS) or a product information sheet with handling
instructions should be distributed or made known to all workers
that will come into contact with the premix.EﬂRé?&ﬁi
(MSDS)= = f .:M_.s#i o ;' ERBAR R A FTE STURE R B At
By T AR LA &R Z1E



http://www.sph.emory.edu/wheatflour/TOOLKIT/docs/585NRAT40MSDS.pdf

Storage and Handling of Premix

BRI I 7 AL 2

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.) HiE 7 1B
BERAn  REIEZKMAZ  BFENEE, BXE , AW , L2XBNEH AENH
ERFERE, (HTEZBAIRFTE—oHNIHE, & TN ERE £ MR T A )

Workers handling premix should wear long sleeve shirts and gloves if possible when handling
the product. Some people have an allergic skin reactions to flour fortificants such niacin. A
common reaction is skin reddening caused by the vasodilatation effect of niacin. This effect is
not dangerous and is transitory, but it can be annoying. TAXEFES RN EZE KM 2R F
E, ~ ST AR TEAREYE/CTMELHAESHMERKER, —MMEHNRNHZERKEL ,
EHTRIMNRREKRNMERFK. XMEREAERMAREHN , BEEHMAN,

After filling hoppers workers should wash their hands and skin areas that were exposed to

premix. SR} ERE , TANKFNEETES SHEMIR KiK. R

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 @FUEERNBEFNRIFESLE , BX , TRERNMS (#HIT
WA ) BAFENSEENME, BFAIERIHERKRE , EFIFORSM ERAEE S =K.



Storage and Handling of Premix

BRI I 7 AL 2

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. )iﬁ% BIX— T R RIERY
IREIRRHITIER ., MNAKREITTR, ﬁ)?@ﬁﬁﬁ RTINS, BN RERAL
MEBRRKECAISIHTROERA , XEXEEAREARBRIEHE,. (NHEHREFEX
BN, IEREEEIMBN )

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. —BiRHEZXZE , BEIEHFFRERKPHIEEIE
EME, WESHEEX | KRR, XM R BANESE DR ERNT , BRERERE
Ry, AREEIME

Operators may make spills of premix as they are filling the hopper. These spill should be
cleaned up immediately afterwards, preferable by putting some meal on them prior to sweeping
them up. SEZHENE , BRETL2FTEEREH. EXE , EVNEEWEET 2, & E
KR BITE RS ) | B LA,



Premix Box “Warning Label” R R 58" B ~ErE"

@)

WARNING. COMBUSTIBLE DUST. Avoid
generation of dust to prevent dust explosions.
Keep away from sources of heat and ignition.
Prolonged and/or repeated contact may Cause
skin imitation. Gloves, dust mask, and
protective clothing should be wom when
handling. Wash thoroughly after using.

JRI 64111. U.S.A. ik 1




Maintaining Premix Shelf Life

SEISTIE S BHRY RIS

Ideal storage Conditions: Stored in well-ventilated rooms at low or mild temperatures
(preferably not higher than 25°C), and avoid humid conditions. Where humidity cannot be
controlled, vapor barrier packaging should be used. BN EZZH : EEEBRZEXNWER |,
BEERFEEEBESEENERE (REFFET 25°C ) , BRFENFE, MRTREZIEET ,
A {58 A K27 KB % B8, R

Purchase in Small Quantities: The amount of commercial premix needed should be estimated
and obtained in quantities small enough so that it does not need to be stored for long periods of
time. NAEMNMX  PMENBLICHTEESRRELAMGITENMAREN. AMUFEELEFAR
AT E

Stock Rotation: Upon receipt of the shipment, the production lot number(s) should be recorded
and retained. A first-in, first-out (FIFO) system of stock rotation should be used. % E% : &
B, EFENERRZNEREE, (FIFO ) B A% RENFEMH, R

Use of Open Containers: Once a premix bag has been opened, it should be kept closed when
not in use and protected from heat and light. — BFUBAMBI R FHITH , EFEKCHE R Z 2R
HHIT KA RS, R




Premix Receiving ProceduresTREFHES B F

1) Assess condition of the 2) Ensure that you receive what you

packaging & 1R HF ordered FRUF W EI R P 1T I HY

1 ™=
k|

------

3) Record Lot # and type of premix 4) Remove certificate of analysis and

10 R B FI €2 keep on file BV A UF 5B 774




Management of the Premix Supply
FUESRHAEE

Responsibilities for mill staff for each aspect of premix supply needs to be clearly
assigned at the mill. The major assignments include the following: 8 X FE & £HE LA
WEHS ATNRESTHAB, 7ESFEATILR

. Stock control and ordering (ordering times need to take into account usage rates and
the time it take to process, ship and receive a shipment) FEAZIZ=HIF01T 1 (1T M A 6]
EEEZERIFEHARD | EEMITE , EMRKEI% YR E )

. Mill handling to include storage, movement to the production line and addition to the

feeder(s).H# A EBBYRELCEF |, BRI £ 4 £ MARINEREERF

. Premix quality control on arrival at the mill and periodically in storage and on the
production lines. This function is different from quality control of the fortified flour. il
BERERER  REPHNEEFENEESL LWREZES, XNEERRETR{CE
ME T EEE,



nance & Troubleshooting

: S MR HERR

ine Inspection & Maintenance & ## & M4 15

Problems with Magnets# i [7] &

=  Troubleshooting #FEHER




Routine Inspection & Maintenance

EAREMERE

Typically, inspection and maintenance of premix feeders and control equipment is
minimal, but will vary depending on feeder type. 8% , FURRIER B MEHZZHNRE
MEZTERTZH , BRIURT RAIERREL,

Manufacturers should provide specific inspection and maintenance information with the
machines (check on delivery). FliEE R RHE —ENKREMLEEBXNEXIER,

Instructions may need to be translated into national language if not done by
manufacturer. MR FEFEBRESFN , FMEBEHEEES.

Manufacturers can be consulted to learn what parts may wear out and how they can be
obtained. MFIEF B ABER M= S ERY , 1WAIRE,

A stock of high turn over spare parts should ordered and kept on hand. 8 —EN&Z 4
FR



Problems with Magnets#i% i a] &

Magnets on the production line may cause minor problems by
attracting the elemental (reduced) iron forms used in some
premixes. FEHIEEAETL EBIR 5| —EAETURRFRIET
R A REF= A — /MR,

= |ron salts (ferrous sulfate, ferrous fumarate and iron EDTA)
used in some premixes WILL NOT be attracted to magnets
intended to remove tramp iron. &k ( FRELEL , WEKEEF 2 — AR
SRR )

Where premixes contain elemental iron powders, the iron may be attracted to magnets... BUT...FilE

BEERY TR, RAURREKRE , B2,

= Only rare earth magnets are strong enough to actually pull elemental iron powders out of flour as it
passes by the magnet. These magnet quickly becomes saturated with the iron powder and a state
of equilibrium is reached causing no additional iron to be removed. X+ TEFL YD 2 BRE
S HHEREME R PR S, XLEHRBRREREMEEY  BEFEHEHRR , ESREKEEE

= Extensive experience shows that magnets will generally remove tramp iron but little to no iron
powder because the tramp iron is thousands of times larger and much more strongly attracted. X =
MERKE REIEENRUEBRESR , BRN—K , B85 , BAERE LT RKRERENH D, R

= |f a problem is suspected, it can be checked by inspecting the surface of magnets to see If they
hold large amounts of iron powder. IR FEEERE , N EMHKNEETERERE RELKR,



Problems with Magnets#i% i a] &

(Slide 2 of 2)

If magnets have a manual cleaning system, as do most of the new tube magnets,
check the amount of iron powder that is removed on cleaning.

NRWHREBBERSE , ROAHoFNEEUE , RELHBEFE T #,

. If there does seem to be a problem, there my be are alternative solutions.

MRUFERE , EBRFEHLAR, R



Fixes for Problems with Magnets 3R %% &) 5

Actions to correct magnets causing problems with iron separation:

= |nstall magnets in a location so that the flour stream acts as a continuous cleaning
mechanism as it passes over the magnet. Z 38 TEELEIE EH P A REEY
o

= |f the iron powder bridges between the magnet tubes, use a magnet system with
a larger distance separating the tubes. &M E M EE LR | BUARSE KR
EEDFEIE,

= Place magnets prior to the addition of the premix and rely on sieves to remove
tramp iron after that point. {£ 5%t BEEREIFTURRIF , NBB— S AT FiF .

= Use a non-magnetic iron source, such as iron salts. F JERG 4L , 08kh R



Troubleshooting # FEHEER

The best way to prevent and easily fix production problems is to be prepared and

know what to expect. XIFHI D EBRIEFETFBAEF~RB S ER , FAEHET
/,
Ao

The links below are for troubleshooting information and action steps regarding the
following problems: #2220 T 5 5 /5 & B fE BE R 158 FI 7T 50 2L 2R

=  Trouble with Premix and Feeders T g #t F 12 £} 83 49 =] &
= Electrical Power Supply Variations {835 1t,

=  Segregation and Loss of Vitamins and Minerals4E 4 = % ¥ i §9 FE 88 17 &



Trouble with Premix and Feeders FRE M &R 21

Frequent, visual inspections of the premix feeder are important, especially after it is
newly installed. 37 , IR ETERLIREIIEEEN , B RFLENRE.

Compaction and stickiness of the premix may cause it to ball-up, bridge or tunnel in the
feeder. A loose material will feed slower in weight per unit time than the compacted
material. Thus, compacted premix can cause problems because it results in feed rate
variability. FiUR B E X WA E R B 2R N2~ £ BRFTHEE , MY BESETRBER
MERBLEZZNYEME , REZENTUERRNERBRETN ELFERE,

Premix Feeding Problems

BRIDGING TUNNELING

ACTIONS: ¥

R

Have premix supplier chan Jgﬂg the levels of excipients and free-flow agents. 1k FE

5% g 2R W T 37 DR 3 R B AR
Install mechanical agitation in premix feeder hoppers. & &= ## # 85

Eﬁmptx feeders that will be unused for any length of time.j& %= B2 I 25 1£ — ER B B 9




Trouble with Premix and Feeders TR F 12Xl 2589

. If there is problems with the flour flow or the premix flow, the level of
premix added to the flour will be incorrect. 1R A B , EX R
ER, TURRIAMEI @R P EFTER,

Feeder stops

or hopper empty.
Flour stops Flour keeps flowing
Premix keeps feeding

. WY 5 WY 5 WY A '

ACTIONS?TZh:

Make frequent inspections of the feeder® & 18 2= IE £ 35
Install low-level alarm or indicator light on hopperfE ¥} 3} & KR IR E =K

= RT o

3. Install electrical interlock slystem\lgetween the mill and feeder controls. £ T
[T MIRRISRERL, EXRERLPRER

N =



Section 3: Excipients and Free Flow Agents

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 bringing it closer to the bulk density of the flour. This makes for easier
feeding and blending@ 25 2 E &l , FlAER -2 B R E~] KESEITUR
A*#EF';E/':F/ﬁ/EﬁEE’J*Eﬁﬁ SHE R R ABTUR S BT RIMER AR
ERE, ANETENREREBLAMHNEE 5 TRAMES,

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.BRIBFZFIA , —Fh B BRI , Hla0 = 4588
R ENIUEY (EEY ) TAAMAETURRIER SRR IR E#HE



Mechanical Agitation#LiB#HE i

Installing a mechanical agitator in the hopper will help prevent the premix from

bridging, clumping and compacting. Some models of feeders may automatically
come with an agitator device already installed. 1££} 3} A ZE LB #2515 #5 B FH 1E

FUERGH , #HIR  FERBBF[LZERTAIBRITR. R




Electrical Interlock System

EHARERZ) R ST

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. ZIRWERENZF , EBISBRREEF , XFHELEHT
EFNELE , MREEYVIESHWE,

It is highly recommended that an electrical interlock system be installed between
the feeder motor and the motor driving the flour collection conveyor. 58 # & —

REPIRS TR EREER BN S A S ELaY 2 HLE .

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. < 1 %A R 5 B 81 N 1E B
BLEE A XLz A LR UE R 8RS se R & HL R ALZ T BT | iX R PR L LR B S 30
B EEE—BEZ RN AEMHEIENE,

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. — PN REBEN G EZRERBSBZ LA —H3IXAR , 8 LREMRIEREENE
—EHNERFTRIREA. R



Electrical Interlock System

EHARBRZ) RS

Interlocking (slaving) premix addition to flour flow:

FOLEE 478 00 2 T 463 57 29 Bk 3

The most accurate method of flour e
fortification is to continuously interlock
the addition rate of the feeder with the
measured flow rate of the flour. KB4

f .......
E R TR Tk 2N E S B %g
55 B ) 4T IR B ST AR 30 1 :
ey
VaVaY

the flow rate of the flour and

This requires equipment for measuring @
computerized mill control allowing the l

interlock.iX L1 & 3N HEH B RER A

FitENR TR Bxahizd



Electrical Power Supply Variationsft83E{L

. Electrical voltage power fluctuations may occur in your mill, due to
national grid supply problems and generator variability. B & &3 Al £ S
B [, BT ESREMAE R B AR B AR,

. This can cause a problem because feeders and controllers must operate
in a consistent, uniform manner to ensure adequate fortification. & 79 &

R AIRHIREEES | HINUBRERBORRTIET , XG4

. Variations in voltage can alter the flour production rate and the premix
feed rate, which will cause the flour to be fortified incorrectly. BB ERIZE L,
RENEEHEFENTURREIE , XfHEREYELT/ER,

ACTIONS:$& 1t
1. Use voltage regulators when you are working with single voltage feeder

motors. FE L BEREIEN T T/ERt , FABEFESS

2. Use 3 phase motors. =% &4, R




Motors =4l

Three phase motors are more reliable and generally run cooler and last longer than
single phase motors. But they also require three phase electricity and are a higher

initial investment. =K BHLRAFE , BWHTHE , REMBYLANK , B2
ER=ZFHRANRESHEHIRAER




Segregation and Loss

of Vitamins& Minerals4E4E E T Y B PR ES MR &L

There is a chance that some of the added vitamins and minerals may be destroyed,
segregated or removed due to other parts of the production line, such as pneumatic suction
or sieving. This may be discovered upon quantitative testing. Vitamin A and riboflavin are
particularly vulnerable. — 878 IRy 44 RN T V) FT BB AT RERIRIA T |, §

SREH AR . HTH
TEFL , DI DRNRIE | X 7 VBN BERB XA VAR R £ R85 2R
ACTIONS: & HE

= Confirm that you are using a premix that is appropriate for your flour.

BINMRR ANTUER R E SRV ER R

= Check the dust collector. Excess riboflavin will give the dust a yellow color. Quantitative
testing will need to be done to identify other vitamins and minerals that may be present.
If this is the case, alter or remove the pneumatic suction after the point of addition, or
fortify the flour at a later stage of the mllllr%ﬁﬁprocess. wERLWERS  SREVZERE
REE EURENSESEELEERNT MR, AREXMERN , EAMIFTE
M AR I T A R HAsa (L E £ o

=  Make sure that the flour is not exposed to high heat (>40° C) or light during after the
premix has been added. HEERNMITERFHMEBEREETSRE N ( AT40E ) =k

= Do not run the flour through purifiers or under heavy suction after you've added the
premix. Purifiers need to be installed earlier in the froductlon line. MMATUERE N EA

AR ERDRRTIET , FRIEREEEFT LB,
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Upper Levels EPR7KS
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Table 5.3 Maximum safe levels in flour

Nutrient Upper Level (UL) Amount needed in flour for
From the Food and Nutrifion Board of :ff‘i:,ﬂ:; (2000 kcal) to
the U.S. Institnte of Medicine, 2001 '
mg/day ppm

Iron 45 83

Zinc 40 74

Calcium 2500 4630

Selenium 04 0.74

lodine 1.1 20

Folate 1 26

Vitamin B, none

Vitamin B; none

Niacin 35™ 72

Vitamin Bg 100 206

Vitamin B, none

Vitamin A 30or 6.2 mg'kg or
10,000 1U 20,600 IU/kg

Vitamin D 0.050 or 3,700 1U/kg
2000 IU

¥ South Africa has separate standards for the final level of nucronutrients in different types of maize.

** The UL for niacin is based on its vasodilatation effect. which 1s less of a problem with niacmamide. The
Scientific Commuttee for Food in the European Union has proposed a UL for nicotinic acid of 10 mg and a
separate UL for niacinamide of 900 mg. Thus the later form poses no safety limitations in commeon food
fortification practice.
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