RIRERUIEN SRS IS =HR S

iCIRA . ikEF
H HB: 2022.11.23
W =: t=+\{TF




rEEFRY FSUNE College

0 1 a4 =S o A4
China Agricultural University ERBFE5EFRIEFR
COLLEGE OF FOOD SCIENCE & NUTRITIONAL ENGINEERING

2B, MR, HRAESINT ZURETLARSH). AL, HBEDY, Thage?

RARINTAE
B fEH
a. 28

YRR R ZiEr&2
o R, o FRR.
FEAR ZYtR




PEEFRY

China Agricultural University

~/

e

> ZRTMEERTIRW

> KEUE
> HY

> RS

> I

o]
==

> 2&5@@%%—7% )

it

el

FSUNE College

RRANY 5ERTIRYR

COLLEGE OF FOOD SCIENCE & NUTRITIONAL ENGINEERING



tBEERY

China Agricultural University

FRARERIIAHNF] - K&

D T =

NTCHEI 722 ~|y 221 &2

h#&urns, hRAE, hdlm, A
XKAFE, SRETke, LHMEmS

USDA Food Guide Pyramid

. PR R R R58(2022)
Chinese Food Guide Pagoda(2022)

| The food Guide Pyramid developed by the United States Department of Agriculture (USDA) i
| 1argely used to determine the amount of different foods one should consume in their daily diet.
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Anna Herforth, et al., A Global Review of Food-Based Dietary Guidelines,
American Society for Nutrition, 2019;10:590-605; doi:
https://doi.org/10.1093/advances/nmy130.
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Fig. 2. Radar plots of rank-ordered health and environmental impacts per serving of food consumed per day. Data are plotted on a rank order axis such that
the food group with the lowest mean impact for a given health or environmental indicator (lowest is best health or environmental outcome) has a value of 1
(innermost circle), and the food group with the highest mean impact for a given indicator has a value of 15 (outermost circle). The Left side of each radar plots
shows health outcomes; the Right side shows environmental impacts. A food group with low mean impacts for the 10 outcomes would have a small circular
radar plot, and one with high impact for the 10 outcomes would have a large circular radar plot. The “all foods"” radar plot combines data for the 15 food groups
into asingle plot. Data used to create the plot are available in Dataset S1. SSBs are sugar-sweetened beverages. The association between total mortality and olive
oil was estimated by weighting disease-specific contributions (e.g., CHD, stroke, and diabetes) to mortality by disease-specific relative risk (2).

Michael A Clarka, et al.,Multiple health and environmental impacts of foods, PNAS,
2019, 116 (46) : 23357 - 23362
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Andrew Reynolds, etal., Carbohydrate quality and
human health: a series of systematic reviews and
meta-analyses, Lancet, 2019; 393: 434-45
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Figure 4: Summary forest plots of key outcomes from clinical trials
(&) Higher compared with lower total fibre intakes. (B) Higher compared with lower whole grain intakes.
(C) Comparison of diets characterised by lower compared with higher glycaemic index foods.
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Fig. 2. Development of whole cereal grain foods for microbiota-target precision nutrition to prevent metabolic disease. The microbiota-target whole cereal grain foods may correct the
ecology unbalance in the gut or increase functional microbiota metabolites to improve the human metabolism.
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Figure 3. Non-linear dose-response relationship between daily intakes whole grains (p for non-linearity = 0.77; n = 3 studies), refined grains (p for non-linearity = 0.42;n
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Men {deaths = 4181}t

MRR in quartile 2, 3 and 4 compared to quartile 1 (reference) of whole-grain product intake
Breakfast cereals 1 082 0-82, 1-04 0-82 0-76, 0-88 0-74 0-68, 0-81 = 00001
Non-white bread 1 0-82 0-83, 1-03 0-85 0-75, 0-85 0-78 0-69, 0-85 < 0-0001
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MRR in quartile 2, 3 and 4 compared to quartile 1 (reterence) of whole-grain type intake

1 0-87 0-80, 0-95 0-85 0-77F, -84 Q-75 0-59, 0-85 < Q0-0001

Rye 1 0-81 0-83, 1-00 0-82 0-74, 0-81 0-86 0-78, 0-85 0-001
aa 1 T-E7 0-B0, 795 076 059, 054 071 08, 78 = 0001
Total whole-grain typest 1 082 0.75, 0-80 0.72 0-66, 0-78 0-75 0-68, 0-82 < 00001

Johnsen NF, et al Br J MNutr 2015;114:608-23.
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Fig. 1| Experimental design. The PREDICT 1 study comprised a primary UK-based cohort (n,.,,=1,002 participants) and an independent US-based

validation cohort (n,, =100 participants). TG, triglyceride.
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Fig. 2| Personalized microbiota and host responses to diet. Diet changes the gut microbiome composition and
function in a person-specific manner, whichis associated with the specific pre-intervention microbiome profile. Diet also
results in highly individualized variation in host responses (for example, glycaemic response), which can be accurately

predicted by the host's unique microbiome signatures. By utilizing both aspects, personalized nutritional strategies can
be developed in order to modify an individual's microbiome and further improve the response to a specific diet.
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Figure 1

Precision nutrition enables scientists to better understand why there are responders and nonresponders to
dietary interventions. Because of genetic, epigenetic, microbiota, and environmental differences, metabolic
heterogeneity can result in differences in how people (or animals) respond to nutrients or bioactive
molecules. When heterogencous people are lumped together in studies of dietary interventions, large
interindividual variance makes it difficult to detect significant effects. Large groups of people, usually of
similar ancest re common underlying causes of metabolic heterogeneity. Using appropriate biomarkers,
including genetic data, researchers can stratify people so that responders and nonresponders can be
predicted for an intervention, and the resulting data analyzed separately, thereby reducing interindividual
variability and enhancing the capacity to detect significant differences between groups.
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TABLE 5 | Effects, mechanism, and process of increasing bioavailability of cereals and pseudo-cereal grains.

Crop Effects Mechanism Process to increase
bioavailability
Foxtail millet Significant increase in extractability of NA Roasting

calcium, phosphorus, iron, zinc, and

copper

Digestibility and biological values NA Fortified with lysine

increased

Highest concentration of thiamine, NA NA

vitamin E, and stearic and linoleic acid

Loss of protein, mineral, and fiber NA Dehulling/soaking/

content cooking

Increase in percentage of ionizable iron By the removal of

and soluble zinc polyphenols and

breaking down of
polyphenols-protein-

minerals
Two types of fatty acid patterns Glutinous and non- NA
observed glutinous varieties
High amount of protein (11%) and fat NA NA

(4%0). The protein fractions are
represented by albumins and globulins
(13%), prolamins (39.4%), and glutelins
(9.9%). It is thus recommended as an
ideal food for diabetics.

Juan Pablo Rodr guez, et al., Healthy and Resilient Cereals and Pseudo-Cereals for Marginal Agriculture: Molecular Advances for Improving Nutrient Bioavailability, Frontiers in Genetic,2020, 11:49. doi:10.3389/fgene.2020.00049
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Figure 3. A summary of ways by which whole grain phenolic compounds are modified
during fermentation.

Oluwafemi Ayodeji Adebo, et al., Impact of Fermentation on the Phenolic Compounds and Antioxidant Activity of Whole Cereal Grains: A Mini Review, Molecules 2020, 25, 927
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Fig. 3. Venn diagram and pathway analysis of differential metabolites for three comparison groups (White vs. Black, White vs. Gray, White vs. Red). A, Venn diagram
shows the overlapping and unique metabolites amongst the comparison groups. B-D, KEGG enrichment of differential metabolites’ between the comparison groups
(White vs. Black/Gray/Red). Each bubble in the plot represents a metabolic pathway whose abscissa and bubble size jointly indicate the magnitude of the impact
factors of the pathway. A larger bubble size indicates a larger impact factor. The bubble colors represent the p-values of the enrichment analysis, with darker colors
showing a higher degree of enrichment. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

INGINEERING



YEEERY FSUNE College

China Agricultural University ?‘nnﬂ% ':J*%I&?ﬁm

COLLEGE OF FOOD SCIENCE & NUTRITIONAL ENGINEERING

> ZeREEERINLH!
> REHE: FRERERIIN
Hy: |, FEER. BEHEY
> BEar. BE. AUED
> NI . INTS0Ee
> AL ESHRARIARE

~/




FS\NE College

PEEFRY

China Agricultural University

(REHNBRRE) R PR, ETRBERE HKRELH, RE®HE.

COLLEGE OF FOOD SCIENCE & NUTRITIONAL ENGINEERING

B-BrEsr (AERER) R TRER. BHE0. RERTF. L5,

| FEE\BERBAES. RHE

RiESERNMA

3 ) 7 I )
(somiee | 15 — (ng)  [(eems)  (mee)(wesmse)  (ewe)  (mews]  (me) (nemese)
Co60 4Gy smnmmse | | swanmmn | (ssenast | (raoc | [news|[ez | [mess] (ar | [maoc | @ﬁ: e (ar | [Taoc |
AR g (8-OHdG) MDA HEE | | MAREE | | AST MDA HEE | | pRss | | AsT MDA
mIER GSH-PX ERIS | | MRER | | HDL-C GSH-PX W | | peRssss | | HDL-C GSH-PX
BN S0D @@ mzsen || LoLc | | sop Cﬁﬁ@g wsesem || 1onc | |sop
RIRRIEE CAT gé:OH CAT EZOH CAT
5 £ N/
FiEn | (#imE — . N v
e BUN BUN




PBEEFrY

China Agricultu

A-1

ARPUSLANE & /7
F -9

ral University

ATENRIEET L

-o- AIN-93M

- 20%
40%

* 60%

-+ 80%

Bk

ry

T
9":‘} '§\° b§,\° 6@\0 %@‘P

A-2

HGANE R/

o
Y]
1

0.6

o
-
1

0.0-
o
S

FERz HIL

oo g ge g
‘\9 b.Q QQ %Q

B BEFA/NREETL
50 -
&
2l
EN
e
&
30 .
° 10
A
B-1 FFFRE
2.0- |L|
1.5
®
'EIILO-
i
&
0.5
0.0-

N

I
9“:@ ,§\° b'Qu\e q;s\a q’s\,

12

FS\NE College
AGRY SEATRER

COLLEGE OF FOOD SCIENCE & NUTRITIONAL ENGINEERING

-o- AIN-93M

-+ 20%
40%

¥ 60%

—+ 80%




rEEFRY FSUNE College

China Agricultural University ERBFE5EFRIEFR
COLLEGE OF FOOD SCIENCE & NUTRITIONAL ENGINEERING

AT L8 /IR S5 ATH/NREE KB AT/ N B A
o 150 - * X %
‘ * ] 150 - ||
500 - I—
R 100 4 N
400- o R 100-
2 2 i
= 300- g B
= R 50 - "
e 200 R 50
R
100 -
0- I I 0- N I ! 0- T ITI
o o ole o\o s oo o o ol ol ol ol
IO NP U OSSR RO MR L



| ¢
Y@EFRY rollue Cotene
ARRYSERTRYR

China Agricultural University Eanfr ¥ aEsr LIEF
B 48 /v R K 2K B BRHA KEEHEE B 40\ LT ik Sk
A % B *
*ok
*k
2 807 ‘ Kokok
o’
£ 5 - ! T
fu D £ E 40-"
N % 2 50-
: : 7y
Q/ g $° $° S s
‘)\3




PEEFRY

China Agricultural University

B r PRI IR



