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Development of Food Fortification in China
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Micronutrient malnutrition

demand food fortification in China --
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Monitoring Report of national
nutrition and health report (2020)

Sentinel sites of National Nutrition and Health Monitoring

Deficiency of micronutrient

Vitamin A Def, % MD, %
6-17 1 14.7
>18 0.5 4.1
Vitamin D Def, % Inad, %
6-17 18.6 43.3
>18 214 38.8
Zinc Def, %
6-17 3.8
>18 6.0
Anemia Prevalence, %
0.5-5 21.2%
6-11 4.4%
12-17 6.6%
>18 8.3%

Def: deficiency;
MD: marginal deficiency;
Inad: inadequacy.

Dietary micronutrient intakes
Percent,%

<EAR 96.6
Calcium EAR-RNI 2.0
>RNI 1.4
<EAR 35.6
Zinc EAR-RNI 18.0
>RNI 46.5
<EAR 11.5
Iron EAR-RNI 16.5
>RNI 72.0
<EAR 77.0
Vitamin A EAR-RNI 11.0
>RNI 12.0
<EAR 77.8
Vitamin B, EAR-RNI 10.0
>RNI 12.2
<EAR 90.2
Vitamin B, EAR-RNI 5.1
>RNI 4.8
<EAR 67.7
Vitamin C EAR-RNI 9.2
>RNI 23.1

EAR: Average nutrient intake. <EAR: inadequacy.

RNI: recommended nutrient intake. >RNI: adequacy.
EAR-RNI: acceptable for groups.
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Food fortification in China o ey
& Beang 2012
Government mandatory fortification project o iy -%&26&03
1. lodine fortified salt : -
= ‘Iron project by
Government oriented voluntary fortification projects = fortified XC(:DVHV I:alnd
1. Iron fortified soy sauce ‘Standard :?gj(;i tsgx)ll
2. Flour and rice fortification 1993 o foao80- MOH.
3. VA fortified cooking oil .Iodine salt fortificants, ¥gpt?fai<t: afllt(i)ctlr:
4. Complementary food supplements (Ying Yang Bao) rb‘;ggingn ‘é"uh;;g t by SGB and
1985 o ., Council  voluntarily MOH
Voluntary fortification ][‘:)‘(’)ré“ or fortification
Wheat , rice and their processed products fortificants
by MOH

Milk, modified milk and dairy products

Drinks in different types

Cooking oils e
Juices of fruits and vegetables J'EIIH'&
Meat floss i* ,..I\\'-‘ ko
Egg powders N\ &
Jelly and gummy
others
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Salt lodization
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Salt lodization in China

« Government
commitment on iodine
deficiency disorder (IDD)
elimination by the year
2000in 1993. A
mandatory salit
iodization regulation
was launched in 1994.

* In 2000, MOH declared
that China had achieved |
the periodical goal at =
national level. lodine
status in China was
evaluated as adequate
in 2003 by WHO.

Original: mandatory regulation.
lodine dosage: 20 mg/kg--,
recommended by international
organization.

Frist Revise: iodine
1995 content: 20-60 mg/kg

Second revise:

2000 50_50 mglkg

Third revise: 20-30
mg/kg; 30% floating
of iodine content,
provincial dosage
can be selected at 20,
25, 30 mg/kg. {(GB
26878-2011 iodine
content in salt )

2010

All types of salt are permitted to market
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lodine nutrition is evaluated as adequate in China

Conclusion
100,00 R lodine intake is
- e e sl 1 ¢
o 000f s TR sas SEHESRESSE generally adequate
_ o, o . . .
e P in China, but there
- T70.00f . . .
| are deficiency risk in
E 50.00L pregnant women and
£ 4000} excessive risk in
% 2000 high iodine water
@ 2000F .
g sl regions.
000 o 1e97 1989 2002 2005 20020L23
Il ioderate iodine deficiency {UIC 20-49 pglL) /] subnational = S HARE No 2010 -002
I i iodine deficiency (UIC 50-99 pg/L) [ InNodata y
[ Adequate iodine nutition (UIC 100-299 pgiL)
B e e ik (U1 2200 1) 1 AU LA AR BRI IR
Effect and safety of salt iodization
to prevent iodine deficiency
disorders: 23!;!:3];;:,?&
Globally, 2 billion population are at ey Chinese former Premier
risk of IDD. 140 countries has ey Li Peng signed the
mandatory regulations or laws to — World Declaration for
implement universal salt iodization; e tht;SDurvnllal, Pr°tte°:'°“
iodine salt has covered 75% ?:Tmil dr’:‘:,’, Zﬁ:‘f:e glan
household of developing countries. for Action in 1993 aekssenmnnens
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Major Food Fortification Projects Advanced
through Government Led Partnership Model
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Use of Iron Fortified Soy Sauce in ID and IDA Control and
Prevention in China is a project led by the Ministry of Health,
supported by GAIN. It is usually referred to as GAIN Project.

Iron Fortified Soy Sauce (IFSS) Project

1. Soy sauce is a traditional
fermented condiment with
near-universal consumption
among China’s population.

2. Soy sauce, with its naturally
dark color and pronounced
saltiness, serves as an
appropriate food vehicle for
iron fortification.

3. Chinese food fortificants
standard permit the use of
iron in soy sauce.

1997-2002 2003-2009 2010-2013 2014-2018
Ll L] L] Ll

Continuous promotion of IFSS
--Continuous government

Phase lI-Scaling up
--Role out of IFSS

Preparing the ground: Phase I-Production and consumer
--Technology for IFFS: focus:

processing, feasibility, standard,
etc.

--Development of scientific basis
by population effectiveness
observation

--IFSS processing technology
distribution

--IFSS manufacturing

--Marketing and social marketing,
promotion, working model, etc.

--Explore the sustainability of
IFSS

--Establish IFFS market chain
--Condiment association
organizes dealer association

support

--Establishment of national
strategy for nutrition
improvement
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Working model of the IFSS project: two wheels turn simultaneously

Business Innovation to Combat Malnutrition | Case Study Series

Quality Control

Social Marketing Monitoring

Population

utrition Improvement

Advocacy and
Communication

This case was commissioned
by the Word Bank Institute
with the suppent of

the Global Alliance for
Improved Mutifion

Almost from the start, Chen and|
concluded that any educational

might do to combat iron deficie
fail unless consumers had not jul
of the problem, but the means t
their iron intake. To this end, CI|
had sought out and collaborated
of China's leading condiment m|
encouraging them to produce ar

iron-fortified soy sauce.

Among these was Shijiazhuang
Group Company, Ltd. (Zhenji),

Ho Yew Kee

Head

Department of Accounting

NUS Business School

National University of Singapore

Regina Moench-Pfanner
Director
GAIN-Singapore Office

Yap Chee Meng

Associate Dean

Faculty of Engineering

National University of Singapore

&l,}‘
% uUs

National Uneversity
of Singapore

Globul Alliance for
emprned Nutriaes

W gain

We are grateful for the help of many
officials from China Centre for Disease

Control and Prevention and staff of Global

Partner Collaborator WORLD BANK INSTITUTE
Policy G .
overnment: »
3 OV .
Regulation The Ministry of Health Two Wheels Turning: *&'E.R _’ﬁﬂf‘h
Standard . . i A ieah o T A feah o
Partnership in China’s Soy i =9 —
o go .
. Sauce Fortification Program Case A
Leadership China
7i Condiment
Organmng Industrial This. case was coordinaled IN NOVEMBER 2003, Chen Junshi was explained the various reasons why his Zhenii
Goondination e by Michael Jarvis (Norkd |1 ing 1o launch the initial stage of whathe  colleagues now abjected to participating in
o Association Bork raie)and Barongare | ) vould become @ nationwide progrm to  the CDC iron fortification program. If Zh
oo Cicbol s | hoped would become a natiomwide program to the CDC iron fortification progeam. If Zhang
for Improved Murin|, | combat iron deficiency and iron deficiencyane-  could not persuade his colleagues at Zheni to
W would ke to express | mia in China. As a nutritionist and director of participate, Chen knew it would be an uphill
o 9"1‘*‘1"‘"‘4 ‘;’:‘J "‘;‘f o | the Food Fortification Office (FFO) at China’s  struggle to win and sustain the backing of
The Health G‘;:Spéf;im;"l‘u " | Center for Disease Control and i L
Implementation S Participated Cor o e Conved | (D), Chen headed a team of IRON-FORTIFIED SOY SAUCE PROJECT IN CHINA: A NEW
R l‘;;‘:f:;:s“ Soy Sauce R okl se 197 10 PARADIGM IN PUBLIC HEALTHCARE DELIVERY — REFLECTIONS
Bodies £ Producers - | ) implement a program to educat 3 T
.- et D e dangers of insufficientiron § AND CHALLENGES

o the cosa's developmant to alleviate the problem.

IMay 2014. After ten years and an investment of
US$4.6 million, the Global Alliance for Improved
Nutrition (GAIN), reviewed the Project Update
for the the Iron Fortified Soy Sauce (IFSS)
project in China. The update contained news of
overall progress and some on-going challenges as
Phase II of the project came to a completion
which has a US$1.5 million funding. Being the
world’s first and largest iron fortified soy project,
GAIN wanted to better understand the IFSS
experience in order to extract major lessons that
GAIN could share with others. Dr. Regina
Moench-Pfanner, Director, GAIN — Singapore,
brought together Professor Ho Yew Kee, Head of
Department of Accounting, and Dr Yap Chee
Meng, Associate Dean, Faculty of Engineering at

the Nats 1 11n: ity nf Q5 to ctnds: th
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Advocacy and Awareness Improvement Activities
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IFSS Promotion in Rural Boarding Schools

The project was funded 1.4 million USD by MOH.

Goal: IFSS should cover all the local boarding schools in
rural area in one county in all provinces.

Previous case study: IFFS was applied to all 29 boarding
schools in Huairou county and Yanqing county in Beijing.
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Collaborated with Carrefour (China), Suguo and other chain
Collaboration with supermarket chain supermarkets i.e. to hold “Balance of Nutrition, Health of Family”, food
fortification advocacy week in 163 Carrefour stores in 45 cities in China.
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Impact of IFSS E 20 -
g 00 - x x x x
Data of the Fifth National Nutrition 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
and Health Survey (2013) showed the ) . .
national average eremia)rate was The production of IFSS was 75,000 MT in 2013 — this represented 4.5% of
declined from 20.1% in 2002 to 9.7% the soy sauce market and covered 55 millions population.

in 2013. An evaluation study

suggested iron fortified soy sauce Accelerate
project contributes approximately project provinces Other provinces
21% of the decrease. provinces

The cost-benefit of IFSS was Covered population
estimated over 1:40 by the health

. million
economic study. ( on)
{Prevention of iron deficiency and anemia: Covered at risk
evaluation of iron fortification of soy sauce) , ( illi ) 25 17 8
People‘s Medical Publishing House. 2023 million
Market rate, % 14.2% 3.3% 0.7%

FFO survey daltg, 2013
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Wheat Flour Fortification

» China produces roughly one-sixth of the
world’s wheat, with annual wheat-flour
output ranging from 40 to 60 million metric
tons. Average per-capita wheat-flour
consumption is approximately 140 grams
per day.

 Wheat flour is consumed nationwide,
though production and consumption are
concentrated primarily in Northwest and
North-Central China.

* In 2002, State Grain Bureau (SGB) and
Ministry Of Health (MOH) led the Wheat
Flour Fortification Pilot Intervention Project.
China CDC was the technical supporting
department in implementing the pilot
projects.

premix

NMe—

Percent of 2001 wheat crop
<2
2-5
EmS-10
. > 10

iras State Statisticnl Yearboak.
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Cold-extrusion fortified rice technology
was established between 2004 and 2007
through the efforts of COFCO and
UltraRice, and has since been further
developed domestically.

COFCO artificial nutrient rice is produced
exclusively for exporting.

Fortified rice has not yet widely
commercialized in China due to various
reasons including high cost.

The Buhler extruder used in the NutriRice process. Photos courtesy of Buhler.

August 2009 / World Grain / www.World-Grain.com

Buhler's expertise in extrusion technology
helped create the NutriRice process.
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Rice fortification has been shown to be effective among
high-risk students in migrant boarding school
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Formula of rice fortification

Thiamine
hydrochloride

" otcacn | rolcaca | 2mefie

Huo J et al., J Food Nutr Disosd 2014, 3:2
hitp:Adx di. orgH 0.4172/2324-0323. 1000133
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Research Article

School Food Fortification
Improves Nutrition Status of
Students from Poor Migrant

Junsheng Hue', Jing Sun', Jian Huang, Jie Wang?, Wenxian Li
and Bing Wang

Tinstitute of Mutrtion and Food Ssfefy (INFS), Chine Center for Disesse Conirol
&and Prevention (China CDC). Bejing

*Comosponding author: Jing Sun, Instiste of Nulrion and Food Safety (INFS),
China Center for Disease Control and Preventon (China CDC), 28 Nanwei Road,
Xusrwu Dewict Befing 10050 China, Tet 0086-10-83132383; Fax
0086-10-83132317; Emall: spng@263.neton

Rec date: May 26, 2013, Acc date: Feb 27, 2014, Pub date: Mar 03, 2014

Abstract

To obsarve the effect of food fortification including muttinutrient
fortified rice, iron fortified soy sauce and VA fortified cooking oil
on schoal children of rural-urban migratory families. The schodl
children in a boarding school for children of migrated families in
suburb Beijing city were selected as volunteer subjects and the
schodl cafeteria were suppled with iron foified soy sauoe,
multinutrent fortified rice and VA forlified cooking ail for 10
month. Dietary survey and nutifion measurement were
conducted before and afier 10-maonth intervention with fortified
foods. Hb, SF, SI, sTIR, serum Zinc and serum VA were
measured with blood samples. VB1 and VB2 were measured
with urine samples. The results showed that the daily intakes of
the fortified reached the req af
Chinese Al or RNI through the application of fortified foods.
Haemaglobin, serum zing, VA, urine VB1 and urine VB2 lavels
were significantly increased in 10 months intervention
compared with the baseline while sTIR level was significantly
lower than that of the baseline. Anemia prevalance was
decreased from 14.1% to 25% and the rales of deficiencies
and inadequacies of iron, zinc, VA, VB1 and VB2 were
- - \Th - 2

A SCITECHNOL JOURNAL

reported that students in schools of CPMF showed lower health and
nutrition status compared with students in public school [1]. The
prevalence of micronutrient deficiency and anemia were even higher
in schools of CPMF compared with those who are still in rural, but the
problem has been somehow neglected [2]. Faod fortification is a cost-
benefit approach for prevention of micronutrient deficiency and
sufficient experiences have been accumulated from both developed
and developing countries. There have been some reports for food
fortification projects showed the health effects in both students and
other groups of population in China and the related fortified foods
including multimicronutrients enriched wheat flour and rice, VA
enriched cooking oil and iron enriched soy sauce [3]. Food
fortification is considered a feasible and sustainable method in
promoting student nutrition status in CPMF schools, but there still
lack of practices and evidences. This study was designed to observe the
change on micronutrients status of students intervened for 10 months
by iron fortified soy sauce, multinutrients fortified rice and VA
fortified cooking oil in a CPMF schools.

Method

Subjects and sampling

A CPMF schoal named Dandelion School loated in Daxing
county, a region in suburh of Beijing, where was one of gregation
region of the migrant population. Dandelion is the only school within
the region that recruits only CPMF as students and the students are
not charged for any tuition fees, in addition, the school receives 600
RMBE (approximately 95 USD) for a year to supply meals and dorms,
but it is also free to the extremely poar students. There were about 640
students in the school aged from 11 to 16 years old and 56% percent of
the students boarded in the school from Monday morning to Friday
evening. Those who lived nearby would go home every day accounted
for 44% percent of the total, but they have their breakfast and lunch in
the school. The schoal cafeteria supplies three meal every day except
weekend and the cost of meal for one day is less than 6.3 RMB or 1

USD because both the schoal donors and lower income of floating
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YYB Project

The government provides YYB and delivers nutrition and
infant-feeding education for caregivers of children aged 6—24 months
in rural areas. YYB is a home-fortification intervention consisting of a
multi-nutrient soybean-based complementary food supplement.
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YYB . has b . di 3.0 Evidence shows that the YYB  Evaluations show that the YYB project is a
project has been integrated into 30.0 programme reduces both low-cost, high-return intervention,
the national basic public health service 25.0 anaemia and stunting rates. demonstrating strong economic sustainability.
system. < 200 1:10
;;?;/(;08» _El 15.0
counties @E\ 10 0
5.0
0.0

2015 2018 2021 2024 2027 2030 B

YYBIJﬁ EMIZGNZSH ﬁ%ggﬁﬂ)Lﬁm% (%) ﬁﬁgﬂﬁ SE3E: BFL, BB, 23X . RRGENESERO/KARRRSINS, DR, Ms, 47 ()

YYB 2014/340 counties YYB 2019/832 counties

Since 2012, the YYB project has reached 22 provinces and benefited more than 19 million infants aged 6-24 months in rural areas.
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Biofortification in China

HarvestPlus in China, led by the Institute of Biotechnology of the Chinese Academy of Agricultural
Sciences, was initiated in 2004. It has developed over 20 biofortified varieties covering five major
crops, with core fortifications of iron, zinc, beta-carotene (pro-vitamin A), and folic acid.

b\ HPC EFFEY BRES

pEEmEsnigie Better Crops Better Life

K BenRs

B masss

B he=E

B Ak

% HaRE

. EEWERSL
it C Chir HPC) ZEfFHarvestPlus  (HP) H13b%k 3 -
[TBRaHT. TiousEReD, BoTht, B4 =

ek BEFRLED, h%f*lﬂl/\iﬂﬂ aﬁﬁ&fﬂwz’iii
n‘cﬁwammwm RE2REFREKE.

Iron and zinc biofortified rice, wheat and potato
B-carotene fortified sweet potato
Folic acid fortified corn
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Summary

1.  Mandatory salt iodization and government-funded
Yingyangbao (YYB) programmes are widely recognized as
two of China’s most successful large-scale fortification
initiatives.

2. Pilot efforts on iron-fortified soy sauce and wheat-flour
fortification have generated valuable experience for
scaling up mass-fortification through government-led
partnership model.

3. Voluntary fortification, including biofortification, has
expanded rapidly over the past decades as the food
industry and agriculture sectors increasingly prioritize
nutrition.

4. Substantial evidence now demonstrates that
food-fortification interventions have significantly reduced
micronutrient deficiencies in China.
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