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Study on the Association Amomg Hydration State, Dietary Structure During Pregnancy and

Puerperal Period and the Amount of Human Milks
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Economic Evaluation of Kindergarten-based Multidimensional Nutrition Intervention among

Preschool Children in Poor Rural Area
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Effect of Public Square Dancing and Resistance Exercise Training Combined with Whey Protein on

Chinese Elderly Women with Sarcopenia: A Randomized Control Trail
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Effect and Mechanism of Lycopene Supplementation on Iron Overload

in Nonalcoholic Fatty Liver Disease
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The Application of SARC—F Scale in Screening of Sarcopenia in Chinese Community Elderly and

the Evaluation of Intervention Effect of B-hydroxy-p-methyl Butyrate
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How Can China’s Food System be Transformed
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Abstract: The transformation of food systems is essential for
food security and nutritional health. Under the strong impact of mul-
tiple factors such as economic depression, regional conflicts, cli-
mate change, resource shortage, biodiversity reduction and dis-
ease occurrence, food systems are facing many problems and chal-
lenges. To achieve ideal food systems that are effective low-carbon,
nutrition and health, more resilient, sustainable and inclusive,
there is an urgent need to take steps to promote a nutritious,
healthy and sustainable transformation. This paper will mainly elab-
orate the concept of food systems, the development process of Chi-
nese food system, the challenges faced by Chinese food system and
the countermeasures and suggestions for the transformation of food
system, in order to provide certain reference significance for the
subsequent research.

Keywords: Food systems; Transformation; Sustainability;

Nutrition; Food security
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Research and Revelation on International Policy and Planning of Nutrition-Sensitive Agriculture

MEX ALXE OIEE R 1B HRZF
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KR B BRFOARL; BRI, BT
Abstract: Taking the Outline of the Healthy China 2030
Plan, the National Nutrition Plan (2017-2030) and other impor-
tant domestic policy plans as the background, the importance of
carrying out Nutrition-Sensitive Agriculture ( NSA) research and
practice in China was analyzed. From the two dimensions of interna-

tional organizations and relevant countries, the content and charac-
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teristics of NSA policy planning and programs were sorted out and
analyzed, combining with the existing NSA policies and practices
in China, the policy suggestions for the development of NSA in
China were proposed. The analysis showed that the international or-
ganizations represented by the Food and Agriculture Organization of
the United Nations (FAO) and the Consultative Group on Interna-
tional Agricultural Research ( CGIAR) have fully reflected the
globality and systematicness in NSA policy and planning. Relevant
countries represented by the European Union ( EU) have also taken
regional and global coordination as the main direction of NSA de-
velopment. The development of NSA in China started late, and in
the context of globalization, the formulation of China’s NSA poli-
cies and plans should comply with international standards and fully
consider the exertion of regional and even global influence. A highly
unified understanding from different levels, from country to society
and theory to practice, needs to be formed, and a holistic ap-
proach to design, implementation and evaluation is required to de-
velop NSA in China.

Keywords: Nutrition; Nutrition —Sensitive Agriculture; In-

ternational policy planning; Revelation
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Table 1 Main functions and interventions of Nutrition-Sensitive Agriculture and food system

FZE I8 Main Function

T4 Intervention

RME

Food production

RV = ZREAM TSR

Diversification and sustainable intensification of agricultural production
EFSmEBIRE T Nutrition-sensitive livestock and fisheries

A FIE 5 49 2 FE M Biodiversity for food and nutrition

441384 ") Biofortification

T A RB 4 Wk Urban and peri-urban agriculture

B fEFFIINT

Food handling, storage,and processing

ERSEBKGAIE, EFMMNT

Nutrition-sensitive post-harvest handling, storage and processing

A 45812 Food fortification

RYMBAZHMEH

Food trade and marketing

& 5% 3 5 Trade for nutrition
BYEEF &5 Food marketing and advertising practices
Rt ERESNEMNIREE Food price policies for promoting healthy diets

R #R% Food labelling

HAER R . BYERNEH
Consumer demand, food preparation and
preferences

EFRYB 517548 Nutrition education and behaviour change communication
& 7 UL Income generation for nutrition

EF: S S {R4P Nutrition-sensitive social protection

FREBYHE F= School food and nutrition

E#SmAAE T RSB Nutrition-sensitive humanitarian food assistance

R X ja) &
Cross-cutting issue

E 5 5@ B E $E Nutrition-sensitive value chains
T F 13 44X 1 A7 P £ Women’ s empowerment and gender equality
BYRETIRER R B A EIE Food loss and waste . prevention, reduction and management

B REE, %4 B4 Food quality, safety and hygiene

1) LAl G R T AR N TR T AR AN IS SRR 2) B e il A9 Tolk (i T T sp A s SR Ao

1) Bioaugmentation: Increasing the nutritional value of crops through selective breeding or genetic engineering. 2) Food fortification: Adding nutritional

components to industrial food processing engineering
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The Development of Biofortification in China and Foreign Countries

®BER RAEW Z{ZE IEX
RV RHNEIFBEDEEFRAEWHR, JEEE 100081

WE, BEBEHrIHIRARFSARTRRER AL
BETEERFM, AW ERBAA B RE —FHMEFLA
KO FEZ—, ERHZHEENEN, 2HWERBILEY

RGBT A F BRI RAE D P REE T
EHEMARE, SR 2R FERFHTEIAY

%
M A AF A, BAFN LSS, ALE T AR

W g

N

uf

WHEAS . TRV AEBERE A TS H (CAAS-ASTIP-2020-IFND) ,

EH RN #RiER (1983-), Wit WEm ., EHRE

B, WA,
WIS VTR (1968-), A

%, W5

FEBEE,
A, W, BT RS ERE

@



Btk k| BTSSR R LR W b e R R Y
EE NS ESE RBAZ L, BEE A ES T RBAILK
BRI B AR IRACIR B 69 B R AT 556 09 48 B BCR AR ik HUAR
A, BET, BETEMN, ENfFBHER 60 2ABERCZIIA
REEM KB REAAEY, —LBERBHSHEDEREL
REMNLE R R LA B R LR, 22, BHEEAE
R g IARE QAR E AR E RE AT RRAL
REARFTHTER, ARAEHOEAHERRGAFERAES
2, AEZARSWEABE, BB E RS E TRk

WA A SR AT

KEW: AYERBENR, RETHRFHZ, LE; E0
AR

Abstract: At present, micronutrient deficiencies are still

prevalent and serious in some developing countries. As an economic
and effective measure to address this problem, biofortification has
been implemented in some countries. By traditional breeding meth-
ods, biofortification can increase the content of vitamin A, iron,
zinc and other micronutrients in crops such as cereals, beans and
potatoes. This paper identifies the information about biofortification
using scientific databases, international health and nutrition organ-

izations’ websites, and governments’ websites, and summarizes
the current status of biofortification in China and other countries,
as well as the policies and regulations related to biofortification. At
least 60 countries in Latin America, Africa and Asia have released
or are testing biofortified crops. Meanwhile, some countries have
incorporated biofortified food crops into their food and nutrition pol-
icies or national nutrition plans, however, no country has estab-
lished regulations or standards related to biofortification. Biofortifi-
cation uses traditional breeding methods to improve micronutrient
content, but it is still necessary to establish regulations and stand-
ards to regulate its production and market consumption.
Keywords :

Biofortification; Micronutrient deficiency; Poli-

cy; Regulations and standards
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Abstract; With the steady and sustainable development of
Chinese economy, society, and the continuous improvement of
residents’ living standards, consumers are increasingly concerned
about the nutritional quality of agricultural products and their dieta-
ry health. It is imperative to develop nutrition-sensitive agriculture,
which is supported by nutrition standard of agricultural products.
The objective of this paper was to develop the basic framework of
nutrition standard of agricultural product in China by analyzing ag-
ricultural products standard system, including grading and specifi-

cations, green food, the grain & oil products, selenium-enriched

agricultural products, geographical indication agricultural prod-
ucts, and organic foods. More specifically, this paper investigated
the relationship of nutrition standards between food and agricultural
product, mainly based on health food, pre-packaged food nutrition
label. In addition, this paper deliberated the latest international
developments in agricultural product nutrition standards, hoping to
find more reference and suggestions for developing China’ s nutri-
tion standard system. We found that the nutrition standard of agri-
cultural products in China was still on the early stage side, as few
standards contain nutrition indicators. On this basis, we concluded
that it was inevitable to put forward the proposition for the nutrition
standard system of agricultural product in China. The standard sys-
analytic meth-

tem was divided into six aspects: basic standards,

ods of nutritional components, evaluation standards of nutritional
quality, labeling, product standards and production technical reg-
ulations. From the point of view of evaluation standards of nutrition-
al quality, agricultural products were divided into three categories
the bulk agricultural products, distinctive agricultural products and

bio-fortified agricultural products.

Keywords: Agricultural products; Nutrition quality; Stand-
ard; Label
51 B

EFNZERRTMRENERRNE, R—FT, 2018
FEETERTROTENSESIREILE 97.1%, K*=H

REZFRBERFERS KT, BEXELFHLFHER
ERRMEBEREZKFENAMIRS, BREBAXIR M
ERMENARRER, FREREMVELAZNTER+2E

U], KREFRSEERY, BYRTREFRTECRERSE
HERFT, MERRERFMREBEENERZERAXE, &E
N, REMREREZRD T MNEEIR, MBIARAE [E R AR
ALENERAE, BEl, BEAECRENER"RERN
WiE. FERGE. PEFRIMITE. R MITE,
REBMERSREMEIRRITE, RILZ5S, RERA
EFRETOESERRTROBOAR, fINRERR. M
BERREAGENRAVEMAXGAE, BfFL, REAE
FIVENBRMAREEMBUENER, £ERTREFIF
EE5MREER, AXMRERTR >~ REXFEFRENE
FRAEAERNITE, IO RERTREFIFENERE
DR, ElEMz FREMERERTRERITEEARNE
RERFTEREW,
1 RERFmEFRELZRIR

1.1 KRFEFERRERE

1.1.1 REBERIIEIRE
M 20 L KEAFF IR, EZES LMK~ RFEFEF RAEAM

E, HREAERY A WERNXEAF, Wb, RE. &
B, KFEEFEARARFRTUELSHRR=RRESHRT
B, BXTERIMBIEGRR, EXRE™. R, 58K
Yrmes T RRNER, ERTHERFERMTUYIRES,
FRRENRNSDIRES 85 T, R ELN 270 T, &*
AR 107 TR, K= Rt £H 118 |, ERFAF,
BREINDRIFERD, BABHR=RRAERENES
RESENR, B, GB/T 10651—2008 (&£ Ry HlE
THER, " SRN_ERNEENEIER (BELIREX
R, R, &F. RE. RR. RENREEHRE) .
ARXDPR=HERNOIEIRSEESROXE, NY/T
2113—2012 (K= RERMIBIFERSBN) +5H—MKKA
SMERBERUBRRNERRBENK > RRELSHTIIHP
REFMHTERAR™RONN. KK, Duﬂ,mﬁﬁﬁﬁ
ERIBUAERA BAEIEIR A E, EE—RNE, ERANE
AFEFE S HMER = RERMEIRAEF (£ 1), B0 GB/

T 23234—2009 ( FEVHREEREFR), MESTHEAR
C. TAMHEBEREYMEENR AEREE HFKSD gk, GB/T

6192—2008 (EAE) 2F2E. HEAR. HT%E. HiE
B tatR, BN EiRAEF R UNEFIBREN D RMKE, T
BHE—ANEEERR =R TE—HE, BHLERE,
IMEFRDMEART=MmPRMKE, 20 GB 1352—2009 (K

&



K& T

Science Reports

2y FLUERRBFEEA D IEARAAZNEEAREZN
DRKE, WARERE, —%. 2% =SB AT MEE
BEBEENIATF 22%. 21%M20%; —%. —% =%
EEAARENHEEARETED KT 44%. 42%H 40%,
GB/T 21488—2008 (fFt&) IXT& M E Y1k A DRI
z—, BEFRBTAMERY=11%, —ZBFE=10%, =
%£>9%,

1.1.2 EBRRIRE

HET 1990 FREAXREZE. A, EXNER, EE
A FERLE", BRFERAMN&TH. FHRHNEEERTE
—ERENLENTEGRRY , FERRAERRECRRRE
BHBABRENEARAZE, BAGHE. FHRERE.
EFEREARTRAE, FRiFE. BRERTERAETMEMIREY,
SENIEERFIET “2RERRELRH ™, #ZE 2016 £5F
B, ITERNGeR RicfEd 141 31, SFEMBARAR
R 15 T, = AR 126 T,

ERHEGBRRNENZ—, TINEZERIIREERR
FHERZEFRIEIF (F1), NY/T 1043—2016 ( ZEEH
ASHE¥S) HERES, AlS. 2B A80NEE
HeEFTE=25%, AFSNAEEEERE=6%, NY/T
1051—2014 (B RS MWICSARHI &) Fist, HieHR
FAC BT PR S BT =0.7%, MICTRMERLEN S
MR ZERE=3.0%, BHERBERRETFREH ST
BEMEA S, B NY/T 2981—2016 ( GE B & BF K H
m) PNEHBERENSE (TR) FEFFANIAE, 6
WESGLBETMPE=80%, EHARETERAEFRE=
85%, HRFLPEE=30%,

1.1.3 FEGFHRARE

AR EEHKREY, XWBREHENFER “ZEH0"
FHE BT NET, BERRRBEXETHRARR IR
“HEFRRTE”, HEET “PEFRBT RIRAE,
“HEGRIRT FE—TTEA T RIRH~ SRR, &
SHEUMEFRFUHER, F—FENEFIRERE BHREKX,
BEERGF, FHIRE, YEVNER S, #FEFEL
Exk. MINERELFHEEHRE THNEER, FEFRE
FIEFRRBTEZHNERNEY (EAE. B, BHIL
RINREMA ) EARTRMRIBAR (F 1), Gl LS/T
3112—2017 (HEIFRM 2R ERRELNREIREIR 15
M7 ENAERENEFIER, AENERRAENEH
EMEER<15%, B-ARBEEF =5.0%; MEMMEEX
EHRENP-ERERER D 7=15.6%M=4.0%; EFF

i

M ENEEHE=25%, REEEFR=2.0%; LXZKXEER
BRE=15%; BCXEHEET =5.0%, LS/T 3113—
2017 (FEWHRE £T) NEANEATENSEM T 0
HHE, BEHREARTENTT 5 =28%F=48%, BT
T =24%M=55%, EEZHRDH=26%F=57%,

1.1.4 BFRR = R0k

MER, MEERSEERVHNE, REEKRSK

REFHRO~VRERRE, BIEH~ Y, SHEA ™R
HEXFAHBEZRE, 2001 FERAGRERAREERFAE
(MEEEREAFETEN) HERERFETHESENER
DAWKE (BFW) NMEES (E2W) 2 MR, X
FEWMAXK, EERREBHE T ERIFE (GB/T 22499—
2008 EIMAEAY, 7 BUF N T HTT & 7 4R0f DB33/
T345.3—2002 ( BTG K= mREMRE). BRETIEH TR
& DB23/T790—2004 ( EAAKY) . L# & 7#5%E DB34/
T847—2008 ( BRAAK)Y'® . BWLEAE, FEHHBETL
A (GH/T 1090—2014 E 2Ly, R W Tl Fx & (NY/
T600—2002 & i 45 ) . & # & #h 7745 & ( DB34/T1752—
2012 AR A B BMA) . P& TR (DB61/T
307.1—2013 2 FHE ML) . MiL &AM iR (DB42/342—
2006 B =LY . (DB52/489—2005 RN XA E F = W4k
%y £, o, EFHH LA 7T FR A& DB42/211—2002
(BHERIRE) . STEA M 454 DB36/T566—2009 ( &
BmEEE0KRAEY . B & T DB61/T556—2012
(BMEREHBEX”RESERE) FEAMBHIRE,

1.1.5 = R IBAR AR

20 42 90 R, REELAERHIBIRERIPHER
BINAR, $HEFRERPSIANFFER™R. ®H. T2
REWME, WIBRER = REBRTR ™ RRRETHE R,
FRARSFHUETFERATERESKENHLAXEE,
FRUEH BT 2O E R RS, BRBEBIRE L™
MEETHERY, EHEAXGATHELSINTERNY
EHFEHR, LA E GB/T 19503—2008 (HhIB4RE
S DHENK) BBERIRH TOL N BRI E 5 & RIS,
BFEEAR. ARHURELE R B, FXRAXLERIFRX S
RBFI—FiD M E/ K, GB/T 19742—2008 (HiIBHRE = &
FEMR) P ETFERLTHHELEEET=3.1%, 5
NY/T 1051—2014 ( ZER & i 5EHR) 89 3.0%18
th, FEMRFNHECEENERES,

1.1.6 BYLERIRAE

MEDEAYZWHER, 2004 F, NEZLHLHET

E

@



RITPRA (IR RINERSE), AEESEE A A
M, BE—FMNERMIE, £ (FNRIDIMEAE) HE
ik, 2005 FERIFEMERZRS EREAALHEEN= R
WEZRIRE GB/T19630 ( B~ fm), EUb, ZARERKAF
EEV~REF. EE. INERHEHEEWKRE,
ATHEVNRERREERAERNELRENIINERE &
XAMEBR, ZESMARABHROARIERELZBENRRES

B, 2009 FF, HEMRRIER (FSA) ARTHRHE
ERNEEZERA—IMARKRE, RERZEM T 1958—
2008 £F[a], £t 3558 Fh& MEFMELLRA 162 T/ FF H
IREFRAEAARRE, TETANESHKR, XK. &
X BEMNHSESEENEFNEERERERKENE
7, BRRY, AN RRERERNREAEBNERARFE
BERASMIEEIREF ",

F1 BERFREFRERLEFER
Table 1 Nutrition standard of agricultural products and nutrition indicators
PR R ERS RERTR B F RN
Standard system No. of standard Name of standard Nutrition indicator
GB/T 10651-2008 1 -
Fresh apple

GB/T 23234-2009

HEDRREREFR
Fruit grades of Hippophae rhamnoides L. subsp.
Sinensis Rousi

#HHER C A MERY . BEEH
V¢, Soluble solids, Total flavonoids

LRI
Grade and ifica- B AEARESYE SEED
Grade and  specifica G (5 %7!$H . ‘ 1 #ﬂsaf':‘llﬁ fﬂ ot HRERA
tion Auricularia auricular Sugar, Protein, Fiber, Fat
A= HHEB HHER
GB 1352-2009 Soybean Protein, Fat
>13 N A
GB/T 21488-2008 1% Rl i
Navel orange Soluble solids
2 o S %S i
NY/T 1043-2016 e R ASHIE o =
Green food-Ginseng and american ginseng Total saponins
ZERM NY/T 1051-2014 SERML MIESEEH & I B R
Green food Green food-Wolfberry and its products Lycium barbarum polysaccharides
4 o -+ =] 25+ = X I A 4T 4
NY/T 2981-2016 FERMm J%:,F.&E%Jm.: %JH&@E%#E\HD%EF_’E _
Green food-Konjak and its product Glucomannan, Dietary Fiber
HEFRM  FAR ZHEEM AR - R
rh [ 4 5 LS/T 3112-2017 The grain & oil Products in China-Coarse cereals  Amylopectin, Resistant starch, Beta-
The grain & oil Prod- glucan
ucts in China W o — ol S
KRG )
LS/T 3113-2017 TSR & o Rk
The grain & oil Products in China-Minor bean Protein, Starch
= MREA s
GB/T 22499-2008 Rich selenium paddy Selenium content
=R = = s
Selenium-enriched ag-  GH/T 1090-2014 E.m§ . ﬁlﬂia;
;i Rich selenium tea Selenium content
ricultural products
RS &
NY/T600-2002 =
/T600-200 Rich selenium tea Selenium content
HIBARE M D ENK EA GRS 4% B,

HTRAR GB/T 19742-2008

Geographical
tion

indica-

GB/T 19742-2008

Product of geographical indication-Qinzhouhuang
foxtail millet

WERST R TR
Product of geographical indication-Ningxia lycium

Protein, Fat, Vg,

il e

Lycium barbarum polysaccharides
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Table 2 Nutrition indicators in medicine and food homology standards

MeHg—, MUSISHBEZENNANRNTZWHRERLR,

ERS

No. of standard

FRAER R

Name of standard

B ietr
Nutrition indicator

GB/T 22300-2008
GB/T 7652-2016

GB/T 20351-2006

NY/T 1065-2006
DBS45/015-2015
GB/T 19618-2004

GB/T 21142-2007

GB/T 31735-2015
GB 12049-1989

GB/T 32727-2016
GB/T 21824-2008

GB/T 20452-2006

GB/T 23234-2009

GB/T 30391-2013
NY/T 599-2002

GB/T 20442-2006

GB/T 22345-2008
NY/T 694-2003

NY/T 2303-2013

T &2 Clove
J\F2 Star anise

AR R IR %2
Product of geographical indication-Huai rhizome
dioscoreae

5% 2R MK [%] Grades and specifications of yams
BRmTEMFIRE KB Hemp seed
HE3 Licorice

WIEIRE SR RXEARPY
Product of geographical indication Taixing ginkgo nut

# BRI longan
& 7 AR [%) Fresh longan
A Z 72" Nutmeg

HIEIRE= R KEHRF

Product of geographical indication-Yongchun Foshou tea
CRBBCRESR

Standard for the quality of apricot kernel
HEDBRRLRESR B

Fruit grades of Hippophae rhamnoides L. subsp. Sinen-
sis Rousi

FE#3" Prickly ash
41/\2 Small red bean

HIRARE = FFLLNF
Product of geographical indication-Baoginghong adzu-
ki bean

R FEZ K% Grades of fresh Chinese jujube fruit
F X & Luo hanguo

R=RERHAE RE
Grades and specifications of agricultural products-
Lonicerae japonicae flos

o—#RER o-linolenic acid

HER Glycyrrhizic acid

EARGEW . AN R R RATENEE
Protein, starch, Soluble sugar, total flavonoids, ginkgolides

REfR $#EEC
Total flavonoids, Vc

HEA 2
Protein, starch
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EFIEIR
Nutrition indicator

RERS PRAERR
No. of standard Name of standard
GB/T 30383-2013 4 2% Ginger
DB52/T 543-2016 HIBARE M ERWCT

& ( IXEit) Calcium

Product of geographical indication the Lianhuan Alpin- -

ia zerumbet (pers) Burtter smith

NY/T 1504-2007 3% ¥ Lotus seed

GB/T 20353-2006 WIBHRE~S WER

Product of geographical indication Huai flos chrysan- -

themum
GB/T 30637-2014 B AE R Edible kudzu powder
Z#AM Black pepper

BRREERIOE %% Honey

GB/T 7901-2018
GB 14963-2011

GB/T 32736-2016 F3&7r Dried peppermint

EiRE Puerarin
HHET 4  #AMUER Crude fibre, piperine

B & hE = 4§ Glucose, sucrose, zinc

22 EHAMERNEZSMESFR
RREREEHER=REARETACHT TESIRE,
2015 fF, BAFBEEH (B RIRIRE), ZEERR DA
“PITES” “AHER” RMAT, AHXSTEHRERS
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w-3 ZITANBFABIE .,
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MR E 5 “IREMAR TR &, IR
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MHAERZINEN S B XN NG R RE = TR A7 AR
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Why Is Dietary Pattern Still Cereal-based in China?

fRER MW AEX BELE’

1. RIYRNBEYMEEFRLXEFZA, £ 100081; 2. FEEFH¥<, L= 100053;

3. kR ARFAEDTAEZR, 43X 100191

WE: BEBEXARELTE AU R T AL ERL
FRHLME, RESABAEXARNLET LA L, K
354k, MERBERAEKRTHORIEA, LMWK
FERATHAS, FTHREL204g/mEAD, 5HLFE,
PR E R BN T 100.8g/4F AR, S E LM
AEAE Y] L dy 1992 <549 66.8% F & £ 2017 469 51.5%, &%
B ARG 8 B IR F AL ROR P R4 LA P R Ak
HFROTEAAR, sk, LR AE, LARALSEY
BT VA EARKE SR g3 . B A S o B R R 69 K R R
Rub, ATREGRMEER, KRBERTEELEEFS LD £
R

KER: 5%, IR BAEX; B

Abstract: Dietary pattern refers to the quantity and propor-
tion of different food in the diet, and cereal-based is a very impor-
tant characteristic of traditional dietary pattern in China. With the
improving of the residents’ living standards, the cereal consump-
tion is decreasing in recent 35 years [ —204g/ ( person + d) ],
while the animal food consumption has increased by 100.8g/ ( per-
son * d) . The energy ratio provided by cereal has dropped from 66.
8% in 1992 to 51.5% in 2017, and cereal play an important role
as supply sources for the nutrients needed in body. In addition, ce-
real-based dietary pattern, especially the whole grain food, can
also reduce the risk of diabetes, colorectal cancer and cardiovascu-
lar disease. Therefore, Chinese residents should still continue to
adhere to the cereal-based dietary pattern for health.

Keywords: Cereal; Staple food; Dietary pattern; Nutrition
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®1 (PERERBERER) MEXIWEREZWLER

FR BEBEHK BRI HES

1989 8 GEUEZ:3 x

1997 8 CLEZERE kS 300~500g

2007 10 BV B AEAE HEER 250~400g, HFAER  FHRME /LR 50~100g
2016 6 G E2- RV E 250~400g, HH & AYFZ T % 50~150g. F 2 50~ 1009
0022 8 GE/EZENEELi 200~300g, &A% = 50~1509;

(ABRFREAEATEFHEREANERFL")

(£33 50~100g, BIRIEH)

2 RERRSXFYHBREEZRNRD

AARYRTELCHRERNTR, BELFNARMNE
SEKEHRE, MERABRZNHYHRY, HEREER
B EF, NTISBAXRMEBEANEERHERD, HERFHE
WA IEZEH TR, PERRERSERRAAESRHER
REFRSEBUHERRKAREERRE, B 1982—2017 F£ 49 35
Fla, BEBMEREF TR 2049/ AR, SER,
Y RYEHREINENMT 100.8¢/FEAE . NEBYINEE
BGRE, 2017 EXXRYFIRUEES 51.5%, HPE™
MR ATHX 5 34 47.0%71 54.6%, # X B2 KT 55% ~
65%HIGHEEE, 51992 £k, AX W EEER D
153 MEA R, 2017 ENYIMRYFTIRMHEES 17.2%, H
R HFIRN X 9 B h 20.3%H 15.0%, 5 1992 fF48tL,
INTY 7.9 MES S, HbWmMRASBEINT 5.1 718.8
MNEDE (F2, F£3),

3 AXIEFFMTRESMFREE

30 F3k, HEERMNBEREMVEARRRERTERL,

Fz2 1982—2012 FHRXEBYTFHBANE

BREARYHEREEZEZE TR, SHEN, WAL RY
HBRENERFEEZ, NTTSRAREFRATE, INEXE
AT ERMTHRSEMN BEELER. TURMNBERTHN
REER, HIXSIRTWXEERENBARE, TAEXLE
RFRE 7B M ISR MRREE RGN,

3.1 BEEFMEXERHTE

BEEBYF, MAKELEYITLEBEEZM 75% ~80%.
BEABRNA 8%~10%, MG 1%E4, BIEEH—
EETYR. BRALEZNERALEZTERET, 8L HER
FERENEARILE PERRERSERRABPERT,
FERREOBAARYMRENERZSSABAENIL
B, wAKEEY. EARMBEHD A SE 87.8%, 53.6%H
10.1%, MAEERFT WD 5] HE 4.9%~59.4%H 24.5% ~
57.4%, RERLAHHE 47.4%

BERY 80%~90% M EEER MK EWATRE, B
b, BERRERALXCYHEILHLE 22N 50% ~
60%, HMEEMEDFHRKLEY, TRIEBIHAEE
HARENTELS, FINERFAEXNE, HREEXEH
BEENAERYEND,

B o/trEANE

=H

W AT

1982 1992 2002 2012 2017 1982

1992 2002 2012 2017 1982 1992 2002 2012 2017

&it 510 440 402 337 306 459
KREHF & 217 227 238 178 169 217
EREHS & 189 179 140 143 121 218

Hbax 104 35 24 17 16 24

366 281 264 531 486 416 391 334
218 131 132 217 256 246 223 194
132 135 117 177 189 144 150 124
16 16 15 137 41 26 18 17

Bl . PEEREFSEBERIEA (2002) . TEEREFRSEMESRIGRS (2015 4F) | PEEREF SEIRRIRE (2020 4)
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1992 2002 2012 2017 1992 2002 2012 2017 1992 2002 2012 2017
REENRYRIE
EoES 66.8 57.9 53.1 51.5 57.4 48.5 471 53.1 71.7 61.5 58.8 54.6
2R 1.8 2.6 1.8 1.9 2.1 2.7 2.1 2.2 1.7 2.6 1.4 1.7
S 3.1 2.0 2.0 24 1.7 1.4 1.8 22 3.9 2.2 2.1 2.5
MY HERY 9.3 12.6 15.0 17.2 15.2 17.6 17.6 20.3 6.2 10.7 12.5 15.0
ahEE R Y 11.6 17.3 18.3 19.5 14.3 19.3 19.6 19.4 10.2 16.5 16.8 19.7
Hith 7.4 7.6 9.8 7.5 9.4 10.5 11.8 8.9 6.4 6.5 8.4 6.5
RENERZFRE
AR 11.8 11.8 12.1 12.0 12.7 13.1 12.9 13.0 11.3 11.3 11.2 11.5
BE R 22.0 29.6 32.9 34.6 28.4 35.0 36.1 36.4 18.6 27.5 29.7 33.2
BRIKUEH) 66.2 58.6 55.0 53.4 58.9 51.9 51.0 50.6 70.1 61.2 59.1 55.3

BHERR . P E R RE IR SEERILRA (2002 4F) | HPIEE REFR SRR Y (2015 4F) | S RE TR SRR S (2020 4F)
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0.85)"°"  LCMERKESNKE ABESAWIENLE 3 H/d
(184 F 90g/d) J&, MAE. MERE T, B, REF
SREBRERTHRER ",
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Development Status and Trend of Plant-based Food Industry
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Abstract: With the upgrading of residents’ food consumption
and the concern for the environment and sustainable development,
plant-based diet has gradually become a new consumption fashion
and a new diet concept, driving the rapid development of plant-
based food. In this paper, two types of plant meat and plant milk
products are selected as typical representatives of plant-based
foods, and the concept definition, connotation evolution and main
processing technology of plant meat and plant milk are introduced,
and the current situation of market consumption and industrial de-
velopment trend are summarized.
Plant-based food ;

Keywords:: Industry development; Sta-

tus; Trend
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B, AT, XECGHNEYEARTRBATHRIOAXNXE
THE, FAMNBREEHEEARRER, BRBEIREER
OHTEES (Hoek %, 2013),

REBMNFAREMVENEARELE. AN, BI%EE
ZEHRFERANXG, EVEARNSNEVEAH HE
B, BEFEEALA M T ZREH AR UM EARNLER
(Manski &, 2007), B& 8K, . Bk, REET
2, AMRATER. EYhE. EYRRERE, BN
FRERSHYWAXOASN, Kk Eth, B R R
INHEATSREENREER, hEEBENEAARLEF
dRPEkAR AP (Egbert #1 Borders, 2006)

2019 FMR THEMELBRNARNERE, SREPRE
mhE ORBE EHERUET FFAZTHRNAFSR A
TR EE (Impossible Whopper) 7, XFXEEMNEMES
WARREIRE, ABMEERETSHEFTANXLME A
Ffi7R, Impossible Whopper 5MILE & 5@ X £ X —#,
KELSEFRXEB2EE, ERHNEREERATRS
PEERZ, FTIAZEHBRELRE R | T XEMRIL,

&1 1000 FEHRMENMELRATRERMRIIEL

+EER HYEAR®
EBR(g) 19.6 17
VB (keal) 247 212
BEERA(9) 18.2 12.4
TRFBRRARL (9) 8.4 7
BKLEM(9) 0 8
RBRE &2 ( mg) 85 0
PERAF4(g) 0 2.7
HAER(mg) — 0
# 4 & B,,( meg) 1.0 2.7
#(mg) 1.4 3.7
¥ (mg) 2.9 4.9
#(mg) 180 159.3

e “BUEd A hips:  / www.fatsecret.cn/

DBAES A https: // impossiblefoods. com/burger/
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RXEERIFOBE. M. EBMMETH, XL
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HREAN—NEEER,
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HEREQFAP-HKEREEN A0 40%F 30% (BFR=FMED
&, 2014; Liu%, 2016), HAAMUMNENEAERE. B,
EOEYMEBHERT, FHRREARD FLRETHE. HTH
B, EHXE, FREMUNANERES, BEFEREZAN
TS, WO, EEME, EM. BMEMZITHS (EH
&, 2008; X, 2020),

EEYEREARAUHNBATERFREHEAR T, &
ER—MEEREE. EAMEAOEESNANHLED
B, EARYENESTEETNERATHL. Bl
H, HEMEBERPLANHE (Maurya &, 2014), EX
MIREF, #RFEAR=AEMNNSBHEEER (58, BT
B WmE. EEENE) WK, RREASTHRE. B
B, RRAMEMNEN, XEEMS FTRE—EHNBEEM
KNEHTERENFEER, FHEXMUTANARED (X
HFF, 2009)

ST EMEARER, BRUEDEATINEMRKD &
BT (<35%) RBBEFFENRESKIEEFT (>50%)
BAIEAT I ENSH (Lin &, 2002) , RKDHFHEBSE ™
mBERERAN, BEBERNEN, RKERERR, BE
WHEFEIN T A & B TRARKMER L~ RE4E (Lin
%, 2002), BARDFELSRPSHDEEFEN, Hi~mnkE
b, RAZAREKL. EAMNKERNIL, oMK TE
VEARBEFHMHRM (Dekkers %, 2018), HIt, &
KOFEEESTHEYRNE,

BFEXKPFHENNEFFENLENER Frn, £
ZHEGHAEX . BAREXMAHNREX =9 4H
B, EFFEERESR, WREIEL A O LA EAT A E 4
X, ZXBMNBTERFRANBESCREMEE, F24
AABmEFRIER,; DR MR X x5 1R E s
X, ZXSETHBESUREMBEER/N, &, BE. £
hitE, URER RS ERMRK, FFiRENEERE AR
RENET; MEESEERTRIANME K FE S B
HY, SoMREM, BRALRK (RIT, 2007), HFdd
BZRE. BAEER. YREKERRASERZERENFI
(Basediya &, 2013),
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1.3 EWMATAEREARK

(1) £3km1% Kellogg’ s A2k, Beyond Meat 1 Im-
possible Foods 5[4 17\

BRTVELEERRF, Kelogg’s HiEE—¥HH
Conagra’ s Gargein, Beyond Meat 1 Kraft Heinzs Boca £
BUERERN, PHHESKEYATHH N 9.8%.
6.8%.4.2% (BRIFHME—, 2019),

8132 F 2009 £ A9 Beyond Meat £ ¥ & & 5 £ = 1E8Y A
7=, 2014 £F Beyond Beef #1 Beyond Chicken 7 ff £ & /=
mET, 2016 F£iHEH T § A EEE WA Beyond Burger,
Beyond Meat 72019 £ 5 A £77, W ABAE K, ME#HE
ZLHF ., 5EEFEH#TE RN, BT Beyond Meat 7E
2019 FMEN~MHEENTER. BUNERTEHNRE =
Wz, HYBRTAAEXR, FH2019FEE=2F5XLUS
EZ&7F|, BT Beyond Meat 9= f: O BiF, R EZRENE
ERRtLWIRZEEZRENFE T, Beyond Meat T EAEXE
EFHE, ERZAEEHEEHRISH, 2R, RTEL
FHNLEZRL2INEHEE, INELERAL T ZTERNEE
WEHE [BHLAT (fXhk) MEHF, 2021],

2011 £F, HMBREAFEYUFHRIAFER - R AR
DERAL TR RS B E & MM €32 T Impossible Foods,
2016 £, Impossible Foods # H #R 7 14 7= & Impossible Bur-
ger, F7E2018 B T M AERINIE, 122 THEY A K
BETAEE LT, EHERS WG EE, XMEYF R
FHENAARSES., HHafMNaR, BRAMIRTUE
BEMNAGRIPIRI, EXPAHEFRESEEGRMLE~E
MM E, BASREERTEA, HikE ATt~ RiER#E
ANFRERH, Impossible Foods = B4 & KB &R, 2018
FEL5XE5000 ZRETEE, 2019 FEE5HMBXEEHIE
CREE” SEHHATREEE (Impossible Whopper) , Im-

ﬂl ’ \*

| e

DANONE

possible Foods KRR E KM ATERR, FREXEID
ABERE, ERNEARY, IUBUNFTENRL LR,
(2) BREGA Y SHEIM YT
BESKERINE, BERERERIIFERR. IH8B
KR, TREERBANNERRM EEFTALRT
RBRR, REH. FRAEFTH, BRX=RNEERET
BRFENERET,

T BA. Hey Maet, HiIZRZFEALEAVEILE,

EH#ZF (STARFIELD) 2—REIFHEYAMNLY, +
EEREEDAY. EHZLHEYARL. HUNEAES,
BT T 2019 F 11 A5 “XEME” &1, HAFLT
“RINE” FENE M “BEIAKSL” =ZFEYAS~
Mo 2019 FFJE, EMTHE THAS FREEREAEMUL AR
KEAANEDN 2.0, FS5ZMDHITIP B, £ “KkEF
JH¥G SC-42" MRMBEFEENIMGRR T ZHRUENRN2.0
HERENZ, “ZEFIFE" A STARFIELD RHIA I T
“HIETE” B STARFIELD ER/NE., “FE1TE” K STAR-
FIELD B4 (Mm%, 2021 FEHTEGETESR. &5,
=+ IE AR, Tim Hortons % 100 £ MG, BE=T4
E#8 5500 % |1/ o

PRAMSZT2019F 8 B, SRENEREVAMEIAS,
B, PRSERIFTARFEEE, HEEVAAZRXA G, K
T4 ETE, BASTOEBRGVKAHE THYMALES,
2020 &£, XALRBESEF /M. QMex EiL. Side Street f#5
HEZEEYAANEXRBRGESM; 2021 F, BAS5EAL
RBEREE SRR EELHT “BIARESERLF “1EY
AHERTHE” M “4I1eNEBH =HEMARIE, 5 FOOD-
BOWL BEERLXH T “DEEMAR", BE Wobbit Eih
B “EYVAFIG WEEYRNRT TR,

Hey Maet R AKX EARLX— MR A, FIARE.
ARG, AAZFEDEAMTHLHCEATNLER, ELH
REMFEREXE, MNERANERFEEAREIROEF.
AR, TRE. BH%,

HERE—REI “EREVIEAR" NEVAS> L
0T, HEREERE, §8. BEX, TN ZERAE
KR, BAFMEFNZETE, REFEREFKSNHN
A, FEENERAXARZB T RITNEAEA, HH L
MR ZEAR—#, XWHRTEFNRR, BEFRELL
bR BRI, 2021 &F, HERESHI &= bRk
PIVRERREZETBEERRTER. £-ML. RiE.
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MERARETENEEDN. BE8 R, HERHEFHE
E#MEkREERITHE PHEYRA S, &#2HHIE

(3) £KEYATHEER, WHEEK

2019 I, RIKABERMNTHIMERA N 121 2%k, Wit
HER M 15%H9FE FIGK, FUN 2025 F£515 5 279 2% T
(BRIFFIE—FL, 2019), 2019 FEEEY AT HIEL 9.4
2%, %K 2017 FHEKT 38%, £ LA N 20%, &
BRIERIEY AR ANERTS (X4, 2020),

HGDPIEE wmiEar-ligics
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- N

0% =i

P %

B2 HEEYAR~LE GDP HBKXIt
(ZRIRIE, RRIEZ, 2020)

2018 fF, HEEMAS VN THMEA N 9.1 £ T,
LK 14.2% (X45, 2020), X—HIERPFEHTHH
RIS T HA, R¥E Euromonitor BTN, %) 2023 £, HEAE
AT HAAENELE 130 2% 7T, FUtHEMREN AEALN
ERERKRAERBHEN 200% [FLET (hXHR) FE
%, 20217,

TEMNEYATRHFREEENTRAXEAES, &
WANTENEEEEFERRNERFRIZTOHZRENZEA
TH®ER, RBFEANZGERSIR, TROEFEER,
WEB, ZTRIEH. TEVELSE, EXEHARETEYAR
BRI EHRENEYRNEEBE “SEHSHAMF" “OR
FEEARER” FEEZARNRE,

EEAMIEYRABRART, BE2BEHREBAY
IMFERR, SMIEDANIE 50%, HXZHR, A
RHFE (B3) [MLAT (fXhk) MEHZT, 2021],
WELNEYAEFREREPEIRL, 90 FE2EYAN
TEHF/AE, BB LHEEFRNIBE AT TR, B5%
EARE, FEEYAEEE 63% 4% M, RﬁW%%%ﬁ
(AL AT (PhR) MEHRF, 2021], X—HEHFRAT
EREZAXNBEUN TEYRNEZREER,

R EMAEFEE
604
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E3 SMEYRERa
(ARRIR: (2021 FEEMATIVREARSE) )

1.4 #EYAFLLRES

BRIRE, B TEYATHHIHELLEEAL DI ZX D,
EEYACUHEI KEERRHEERE, TEERMN Be-
yond Meat FR#RF K EB RV I E1E, FITEKAE Impossible
Fw@@ﬁ%ﬁ?%ﬁﬁﬁ-lWﬁ%W@ﬁK%ﬁﬁ%%
S58RMBEMNERA L, HITIP, MAEEHRD S,
uhﬁﬂ%gﬂﬁﬁ%,Tﬁ%ﬁ%%&EELTFW%EO
BRItz 5, ATEVAASHN “BR" B, BoAIEHE
EHRRHEERNES. FTHRESEREENBRENER
DNESG, HERERABAHRRENREBREFERES
MR ES AL,

WREYATS, BAFARANZSE, EOACLES
ERAHEREEAER, EHTANEABSILERTIFTX
FEHTEEE, FTHARBHESEAOK, HFEEARE
SIROEY AR, FiLEamsEER, S0, OXBE
EOAME G A= SR T EY R L FE R A R AT
RES,

MEEFEEYRETH LEERSH. KEaa R
KMXE, BTEREYANRE LA, MHRKRE/N,
TEIMABLESBHENKE, HESNREST ZF
REERBEVABNNEFZE, Right Treat A SR E R
2016 FEAEY A B AL A h 5.65 £ JT/5E, 2017 4 5.48 %
JT/BE, 2019 K 4.3 £/, BE~VHEXRMFEAR
NEH, EYANNBERRSERFEAXETE, BEEEMR,

21 HEYWINMEXS5H%E
1963 £, IHELfE{E K F ¥ Ame Dahlquist X I Ak 77
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ECABAHZINR”, BLRAEDD>ROELHAR, &
MINRMUEE (BAZ., BE). BRE (MEC, &k, &
F. BEKRE), A% (KK, KEE) FEEMMATE
(aZRR. BF. KBRC. EaFE) AERHRE, RES5
4 RARK ORI SM A O BB AL R R, BfR EX1EY
MHEBRERER, EXEVHNGREAFE —EFI
Bl BT 2017 FHIESE 171 SEBER, RWEILEY
MERER P BT CPPRT BRI FRIEB, BibE
BERUSYAH SNBERLREERE, ATHH466FE
HBEESERWMIERER, ZEERT 2021 £5 A EXHE
(Kim, 2021), {BE#5| %7V X EY T B OFEIT R,
“HEYYY” B HZE B Plant-based milk, B 8E R X 1E
WM ERZEARXERE, BENEYTNEXEFFET
Vi, BRIRESE—EX, TUVRLRLERZ “EYP” =
“EYMEAY, FURRXS, OB, 29, k%,

EYPTIXEERA, Lo EBEmEE. FR%E, EE
kZE KM L IETEHEEE, 2018—2021 £, HARMAMF I
MEY. BR, MPEANEVERSERENE GIBKERIX
51 20%, EBHENEDIRBOTRAE EFA (FIKA
7, 2021),

EYNTEUAY. BR. RXEHRH, LTRYHE
b, —ERELTERERDHREFSEPEFENKE
RIPMEHYEF DA, FERKZCITHFELARES, H+
BCNZEVNHRERKRERARZHNMRE, EE~RE
MBCTMARBEFPAE =R BRTREBEAN—F, AF?2
i, EEFESEABRKBEET, BEVTESE ZKMMK
MEFE T T RENR KT REA@HBZE T (Poore F
Nemecek, 2018) .

®2 EF1FAREIRERIE

2% — &k iiﬂ\‘ﬁﬁ KEIR

(F3=) (FAXK) ()
4 3 9 628
A" 0.7 0.5 371
REKZL 1.2 0.3 270
=) 1 0.7 28
& 0.9 0.8 48

PERIRIE . Poore Al Nemecek, 2018

EYPZRRERARRE, TESATE, BRE AY%

R |

0y maemnn

DANONE

MEMFTE (F3), BTUIEEZATBNART., &k,
wES, FE BESAPNURTRE. BET ST Xt
BAET = &, MBONFIE Nz A6, K, BREEXMNS
YT T LR E Y YIFE 2017—2020 [ E BT 31%, KS
MECEXFEYPDHEAERATS, HRATNRZHRAKX
FETER™Y, ASSKRIYEEMN 93% (FIKAE, 2021),

®3 HEHWERBFRE

b/ SRR ES FERIA R

S PNEIN =N
SRk BBk R T ER AT
HtFhr % ZHR BT KBRS L RRAF

22 BREEWMPTHIHSIHEHR

Research and markets (2020) WA RBIEE =, &
KIEMY T HE] 2024 FEMIHAR 2152 2% 7T, 1K 4 FMH
HEAFEEBKEIX 10.18%, HHPEEMBNNEDNTHE
BREBAZD

SHSEERNEYT T HRELRE, EEEAT—#HER
REMELZRREMNEY T 4L, W% Z A R4 Ripple
Foods, #H#1 %} % k2 Califia Farms, WhiteWave, Blue Dia-
mond. Elmhurst %, 1Lk, EXETHMNEYEKILIKS
7, ELTNU 64%NTH R ANV EEDTHAN MEE—, 2
PIX13%MTZNAMEE =, MPHTHNI A 12% 46z
E=, FERFREZT I 206%8 FIBKE 4 = E i 7 TR &K IR
EREEEZREE:

RUNEM T TR RIRE, SHEXM 2018 F£/ 12 {ZEK
TUHEKE 2020 FF Y 16 12K T, K EK 36% (Bechtold 7N
will, 2021) , #EE., AT, BAF . ZEMNZENEDD
HEMEL S, 2020 FENHEH S AL E] 3.96 2T, 3.18
{ZBRTT. 2.31 {ZBRIT. 2.26 {ZBRTTHM 1.87 {ZM T, MNIHEE
t&, BZE. ARFNEYNHEEERS, & 2020 £ 34
# 25000 /5 F+#1 24600 75+ ( Bechtold #1 Will, 2021)
2.3 HEEWTTHHSEBHR

EYEARBERERADLER, BETHitEFH,
MIFHRBREZEHZ R, S5, REEVITHABRT
BEE. . RESRRENTIMIE, 2017 &£, AMEHH
HEAE" 29, EWHE~HKHEEHILE 10 M2,
2018 FEEHFE Y WAL Oatly A FE TS, SMEESE,
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HREITFhEREN TS, 201945 B, RERLUREL =
HYERY, AENECEDERDRII~ R, B, FFH,
RE, KBS, g BRENVHREDN TG, EHAR
FMRBEWAIIN, EREEDDTHZEHI, SAH &
KRR (R4),

ER, MERBEREINNE, WABAHZEN
FAEMNBRFEFARNZN, EYHEREBRRBZEESE
BE, BREH GO, 2020 EREEYEQIRE
TiHIGESIA 800%, MZAF EF 900%, TERRITIH g
K RRERILE] 15.5%, HBE=, [ORFRAKMERRAE,
MEERHER R, 2019 FHEEYEQ RSB THNIEL
536.91Z7t, BIUEE 20%MIGERREEK (FREEW,
2020) ,

®4 REBSEDMPDEA R ERAER]

el LI
2R E BHEAE FRAMEE S8 LMy S
HLERR AKIERE
IR FIUAMEH RIG W5 Tk
FEI () BR#L5e.oatoat HEEEZ NEKEB. EHET
R R IR R R
BERRRGE BWERLIRA
YRR BHEARE FHEE RKUR F% RFRY

2.4 WEYPFELERREE

(1) =REFR‘RL

BN —ERELFEERAAZSNEA, EERN
B4 E—EZRM, Hl0, BREZHIS, HiiE
VIMEAREE—RETHD, TBFINEARSEN
3.3-3.5g/100mL, S~ RHE B RS EE 3.09/100mL &
KE, BiEFMEE, HMEYPNEARAEREARE 1%E
4. EYPERTME S HTERERML, MREGHBE
=R ANERAT,

(2) F=RBIEM TR
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H 2016 s, EYERY . EYEAEK. KRR, &
MEPHEMRD RERRLRE, BERNALA SRS Lt
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Abstract: Obesity has become a global public health problem
that affects human health and poses a huge threat to the health of
children in China. More and more studies have shown that social
environment factors such as social culture, food tax, food advertis-
ing and marketing, community food environment and community-
built environment could have impact on childhood obesity. While
fully developing the healthy China and building a moderately pros-
perous society in all respects and moving towards the goal of “A-
chieving socialist modernization by 2035”. TIt’ s also necessary to
strengthen the comprehensive social environment, develop a sus-
tainable and health-supported environment for childhood obesity
control and children growing up healthily. This is also a reflection of
the four aspects proposed by General Secretary Jinping Xi- “For
the lives and health of Chinese people”.

Keywords : Built environ-

Social environment; Taxation;

ment; Food environment; Social culture;

Childhood obesity

Food advertising;
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Food Acquisition Practices, Body Mass Index, and Dietary Outcomes by Level of Rurality

Michelle C. Kegler
llana G. Raskind

The Journal of Rural Health 38.1 (2022) .

Abstract; Purpose Rural residents are more likely to be
obese than urban residents. Research on how people navigate their
local food environments through food acquisition behaviors, such as
food shopping and restaurant use, in different types of communities
may help to create a deeper understanding of the multilevel deter-
minants of obesity. Methods Data are from a national sample of
US adults ages 18-75. Respondents were recruited from an online
survey panel in 2015 and asked about food shopping, restaurant
use, diet and weight (N = 3, 883). Comparisons were made by
level of rurality as assessed by Rural-Urban Continuum Codes
(RUCC) and self-reported rurality of the area around their home.
Findings Food acquisition behaviors varied minimally by RUCC-
defined level of rurality, with the exceptions of type and distance to
primary food store. Rural residents drove further and were more
likely to shop at small grocery stores and supercenters than were
residents of semiurban or urban counties. In contrast, all of the
food acquisition behaviors varied by self-reported rurality of resi-
dential areas. Respondents living in rural areas shopped for grocer-
ies less frequently, drove further, more commonly shopped at
small grocery stores and supercenters, and used restaurants less

frequently. In multivariable analyses, rural, small town, and sub-
urban areas were each significantly associated with BMI and fruit
and vegetable intake, but not percent energy from fat. Conclusion
Findings show that self-reported rurality of residential area is asso-
ciated with food acquisition behaviors and may partly explain rural-

urban differences in obesity and diet quality.

Radhika Prakash April Hermstad Kate Anderson
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Keywords: Food shopping; Nutrition; Obesity; Restau-
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Consumer Behavior During the COVID-19 Pandemic:

An Analysis of Food Purchasing and Management

Behaviors in U. S. Households Through the Lens of Food System Resilience

Kathryn E. Bender Aishwarya Badiger

Socio-Economic Planning Sciences 82 (2022) .

Abstract; The COVID-19 pandemic has stimulated consider-
able interest in the resilience of the U. S. food system. Less atten-
tion has been paid to the resiliency characteristics of the final link
in the food system-individual households. We use national survey
data from July 2020 to understand the food acquisition, prepara-
tion, and management strategies that households implemented in
response to the pandemic. We find a substantial increase in the a-
mount of food prepared and consumed at home which scales with re-
spondents’ time availability, perceived risks of dining out, and
pandemic-induced income disruption. We then identify several
household responses to support this increase in home food consump-
tion that are in line with practices suggested to enhance resiliency
at other links in the food supply chain, including increased cold
storage capacity and enhanced in-house capability via improved
cooking and food management skills. We discuss how responses
such as improved food skills can reduce the propagation of shocks
through the supply chain by allowing greater flexibility and less
waste, while actions such as increased home cold storage capacity
could undermine system resilience by exacerbating bullwhip
effects,

i. e., amplifying consumer demand shocks that are propa-

gated to upstream food supply chain actors.

Brian E. Roe Yiheng Shu

Danyi Qi

101107.

Keywords: COVID - 19 pandemic; Food management;

Household; Food waste; Resilience; Cold storage
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Does the Concept of “Ultra-processed Foods” Help Inform Dietary Guidelines, Beyond Conventional

Classification Systems? YES

Carlos A Monteiro Arne Astrup

The American Journal of Clinical Nutrition, 2022; 00-:

Abstract; The recommendation to prefer unprocessed/mini-
mally processed foods and freshly made meals instead of ultra-pro-
cessed foods ( following the Nova food classification system) is be-
ing increasingly adopted in new official dietary guidelines issued by
national governments and international health associations. This
recommendation is supported by systematic reviews and meta-analy-
ses of nationally representative dietary surveys and long-term cohort
studies. These data show that increased intake of ultra-processed
foods is associated with poor-quality diets and with increased mor-
bidity and mortality from several chronic diseases. Various attrib-
utes of ultra-processed foods acting through known, plausible, or
suggested physiologic and behavioral mechanisms relate them to ill
health, and it is likely that different combinations of attributes and
mechanisms affect different health outcomes. Although more re-
search should be done to identify these mechanisms, existing evi-
dence is sufficient to recommend the avoidance of ultra-processed

foods to optimize health and policies to support and make feasible

this recommendation.

Keywords:; Ultra-processed food; Nova; Dietary guide-

lines; Diet quality; Obesity; Noncommunicable diseases
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Large-scale Diet Tracking Data Reveal Disparate Associations Between Food Environment and Diet

Tim Althoff

Nature communications, 2022, 13 (1), 1-12.

Abstract; An unhealthy diet is a major risk factor for chronic
diseases including cardiovascular disease, type 2 diabetes, and
cancer. Limited access to healthy food options may contribute to un-
healthy diets. Studying diets is challenging, typically restricted to
small sample sizes, single locations, and non-uniform design
across studies, and has led to mixed results on the impact of the
food environment. Here we leverage smartphones to track diet
health, operationalized through the self-reported consumption of
fresh fruits and vegetables, fast food and soda, as well as body-
mass index status in a country-wide observational study of 1, 164, 926
U. S. participants ( MyFitnessPal app users) and 2.3 billion food
entries to study the independent contributions of fast food and gro-
cery store access, income and education to diet health outcomes.
This study constitutes the largest nationwide study examining the re-
lationship between the food environment and diet to date. We find
that higher access to grocery stores, lower access to fast food,
higher income and college education are independently associated
with higher consumption of fresh fruits and vegetables, lower con-
sumption of fast food and soda, and lower likelihood of being af-
fected by overweight and obesity. However, these associations vary
significantly across zip codes with predominantly Black, Hispanic
or white populations. For instance, high grocery store access has a
significantly larger association with higher fruit and vegetable con-
sumption in zip codes with predominantly Hispanic populations

(7.4% difference) and Black populations (10.2% difference) in

Hamed Nilforoshan Jenna Hua Jure Leskovec

contrast to zip codes with predominantly white populations (1.7%
difference) . Policy targeted at improving food access, income and
education may increase healthy eating, but intervention allocation

may need to be optimized for specific subpopulations and locations.
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The Vital Roles of Blue Foods in the Global Food System

Michelle Tigchelaar Jim Leape Fiorenza Micheli

Simon R. Bush Ling Cao et al

Global Food Security, 2022, 33: 100637.

Abstract; Blue foods play a central role in food and nutrition
security for billions of people and are a cornerstone of the liveli-
hoods,

economies, and cultures of many coastal and riparian com-

munities. Blue foods are extraordinarily diverse, are often rich in
essential micronutrients and fatty acids, and can often be produced
in ways that are more environmentally sustainable than terrestrial
animal-source foods. Capture fisheries constitute the largest wild-
food resource for human extraction that would be challenging to re-
blue foods have often been

place. Yet, despite their unique value,

left out of food system analyses, policies, and investments. Here,
we focus on three imperatives for realizing the potential of blue
foods: (1) Bring blue foods into the heart of food system decision-
making; (2) Protect and develop the potential of blue foods to
help end malnutrition; and (3) Support the central role of small-
scale actors in fisheries and aquaculture. Recognition of the impor-
tance of blue foods for food and nutrition security constitutes a criti-
cal justification to preserve the integrity and diversity of aquatic

species and ecosystems.

Edward H. Allison Xavier Basurto

Abigail Bennett

Keywords: Blue foods; Aquatic foods; Food system govern-

ance; Nutrition; Small-scale actors; Environmental sustainability
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The Triple Benefits of Slimming and Greening the Chinese Food System

Xiaoxi Wang Benjamin Leon Bodirsky Christoph Muller

Nature Food, 2022, 3 (9):. 686—693.

Abstract; The Chinese food system has undergone a transi-
tion of unprecedented speed, leading to complex interactions with
China’ s economy, health and environment. Structural changes ex-
perienced by the country over the past few decades have boosted e-
conomic development but have worsened the mismatch between food
supply and demand, deteriorated the environment, driven obesity
and overnutrition levels up, and increased the risk for pathogen
spread. Here we propose a strategy for slimming and greening the
Chinese food system towards sustainability targets. This strategy
takes into account the interlinkages between agricultural production
and food consumption across the food system, going beyond agri-
culture-focused perspectives. We call for a food-system approach
with integrated analysis of potential triple benefits for the economy,

health and the environment, as well as multisector collaboration in

Kevin Z. Chen Changzheng Yuan

support of evidence-based policymaking.
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Putting Consumers First in Food Systems Analysis: Identifying Interventions to Improve Diets in Rural Ghana

Noora-Lisa Aberman Aulo Gelli

Food Security. 2022 May 20; 2214: 1359-1375.

Abstract: A critical, yet underexplored, dimension of food

systems is how consumer food preferences and beliefs interact with

John Agandin Doreen Kufoalor

Jason Donovan

the food environment. We present a consumer-centered approach to

identifying options for improving diets. The Value Chains for Nutri-



tion ( VCN) mixed-methods multi-disciplinary analytical approach
was applied in rural Ghana. Data from in-depth consumer inter-
views, structured vendor interviews, and (secondary) household
consumption surveys were analyzed to assess consumer diet pat-
terns, related norms and preferences, and supply and demand
characteristics of a set of empirically defined high-potential nutri-
tious foods. Mapping results onto a supply-demand typology, we i-
dentify promising interventions to support increased availability,
access, and affordability of these foods. Consumption data sugges-
ted that diets among Ghanaians were deficient in key micronutrients
and calories. Fresh nutritious fruits and vegetables tended to be
grown for home consumption rather than sale due to transportation
challenges and seasonality of demand, especially near rural mar-
kets. Seasonal availability (fruits and vegetables) and affordability
(‘animal foods) severely limited consumption of many nutritious
foods. A set of supply, demand, and value chain interventions to
enhance availability and affordability of nutritious foods are presen-
ted. Critical to success is to consider the set of interventions along
each value chain required for impact.

Keywords: Food systems; Diets; Value

Nutrition; Ghana;

chains; Food environment; Consumers
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Resilience Assessment of Centralized and Distributed Food Systems

Ebrahim P. Karan

Sadegh Asgari

Food Security. 2022 Sep 14.

Abstract; Resilience, defined as the ability of a system to a-

dapt in the presence of a disruptive event, has been of great inter-
est with food systems for some time now. The goal of this research
was to build understanding about resilient food systems that will
withstand and recover from disruptions in a way that ensures a suffi-
cient supply of food for all. In large, developed countries such as
the USA and Canada,

the food supply chain relies on a complex

web of interconnected systems, such as water and energy systems,

Somayeh Asadi

and food production and distribution are still very labor-intensive.
Thanks to economies of scale and effective use of limited resources,
potential cost savings support a push towards a more centralized
system. However, distributed systems tend to be more resilient. Al-
though distributed production systems may not be economically jus-
tifiable than centralized ones, they may provide a more resilient al-
ternative. This study focused on the supply-side aspects of the food

system and the food system’ s water, energy, and workforce dis-

EBREE TR



#r 15 R i

. New Development in Nutrition

ruptions to be considered for the resilience assessment for the USA,
with an example for the state of Texas. After the degree of centrali-
zation (DoC) was calculated, the resilience of a food system was
measured. Next, the relationship between labor intensity and pro-
duction of six major food groups was formulated. The example for
Texas showed that the decentralization of food systems will improve
their resilience in responding to energy and water disruptions. A 40
percent reduction in water supply could decrease the food system
performance by 28%. A negative correlation was found between the
resilience and DoC for energy disruption scenarios. A 40 percent re-
duction in energy supply could decrease the food system perform-
ance by 34%. In contrast, achieving a more resilient food system
in responding to labor shortage supports a push towards a more cen-
tralized system the decentralization of food systems can in fact, im-
prove their resilience in responding to disruptions in the energy and
water inputs. In contrast, achieving a more resilient food system in
responding to labor shortage supports a push towards a more cen-
tralized system.

Distributed

Keywords: Resilience; Centralized systems;

systems; Food-Energy-Water nexus
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