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[Abstract] Obesity has emerged as a critical global public health challenge, with an urgent need for effective
prevention and control strategies. Traditional nutritional intervention approaches often overlook individual variability
and dietary complexity, which limits their effectiveness in achieving precision-based prevention and control. In this
context, nutritional intervention strategies are gradually shifting from population-based models to individualized
precision nutrition models, which integrate and analyze multidimensional data to open new pathways for obesity
prevention and control. The theoretical framework of precision nutrition is based on the recognition that individual
heterogeneity in biological mechanisms underlies individual variations in nutritional needs. The research approaches in
precision nutrition include genomics, epigenetics, metagenomics, metabolomics, and integrated multi-omics analyses. In
terms of application, precision nutrition combines advanced external dietary exposure assessment tools—such as
Internet-based dietary assessment systems and AI-driven image recognition—with omics-derived internal biomarkers to
enable accurate quantification of dietary intake. Principles such as holistic dietary integrity, full coverage of dietary
restrictions, optimized cooking methods, and chrononutrition are emphasized in intervention strategies. Future efforts in
precision nutrition should focus on overcoming technical challenges, including thorough integration of multi-omics data
and the development of intelligent decision-making systems. The goal is to move beyond generalized, “one-size-fits-all”
model toward tailored, precision-based intervention. Precision nutrition will provide essential scientific and technological
support for the Healthy China 2030 initiative and help usher in a new era of scientific and individualized obesity
prevention and control.
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Table 1 Research on the effects of gene polymorphisms on the efficacy of dietary interventions for obesity

Research

Conclusion

Epidemiological design

Chinese
rs1527483 G allele."”

Nurse Health Study; health
professional follow-up study  benefits for weight management".
NHS/HPFS/WHI
for obesity'.

POUNDS LOST trail
superior weight loss effects”’,

The lipid-lowering effect of w-3 supplementation is more pronounced in carriers of the CD36
In populations with higher genetic risk of obesity, improving dietary quality offers greater
Coffee consumption demonstrates a stronger weight loss effect in those at higher genetic risk

In carriers of the IRSI rs2943641 CC genotype, a low-fat, high-carbohydrate diet demonstrates

Randomized controlled trial
Cohort study
Cohort study

Randomized controlled trial
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Table 2 Biomarkers of food intake

Food Biomarker Sample

Whole grains and rye 3-(3,5-Dihydroxyphenyl)-1-propanoic acid®™ plasma

Fish Trimethylamine-N—oxide[ZS] Urine
Red wine Microbiota-derived resveratrol metabolites>" Urine
.27 )
Potato Calystegines Urine
. 28]
Coffee 2-Furoylglycine Urine
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Table 3 Biomarkers for assessing nutritional status

Nutrient Biomarker Specie  Sample

Vitamin B, deficiency Glycolate™” Mouse Plasma

Vitamin By, deficiency ~Acylcarnitine, phospholipids[m] Human Serum
B31]

Exchangeable zinc pool size Human Urine

Zinc deficiency

[32]

Salivary iodine concentration Human Saliva

Iodine deficiency

2.2 FEEEFT IR ARIIR

BTG TR A R AR, M
AL BB ERE TR AR A, IR P FR i R
GiPEMRESE . IZME S S W SR — 2 S BR, M 200 A 45
GBI B, R L IR T, BPE SR
RO HEENAGE— TR R
2.2.1 JERTRAIF

Jite B BRI, S o R R A BRI A B SR
HURFE B SR OMBEANBEE THHEAR, 2248 X A Al
T E IR R DL R e SRR R AT R 2
FPIE AR X : W2 MK BE B TR B (< 800 keal/d), KBERIKE
(800 ~ 1800 keal/d), [A] st B i BRI, #R AR K A R PR
(B7K < 50 g/d), MRERAKIR & (7K < 60 g/d) . IRIRIAE (<
30%M5M5) . R KB =25%RE 0116 g/ (kg-d) B 5,
LA R AR IR LA R, AR

AR A B A R B R B L AT B2 L AT
TR E RS B IR E SR TR 25 5 . M IR
A R VR S AR AR T 2N H, AR I RE i
IR AR A TR B R T A5 T B B PR 0 o e AT, (L
T BC A L i BT W B A o T3 LA B Lk 3 e
HEAMAESRTIOR S, 0 B DU R R 2R PR AT
ST A BFETTHIER T U PR B ARG T e 5
FEFERRZEIRY FE R 98 A8 1) AR, T RE I 55 38 B 2806 7 44
NI A, S EURE S T AERR AL, RO RE et e &tk
U, 2 R B AR A 5 | R IR
222 FRFTAREL

EFRATIG 8 M 2 B B, B
I SANE R D ADUARN “Fe i — S B IR A B . 48
AR B, AR 08 0y 2O & S LA = A= R
fE RSN 2

— TR 11725 R EE 5 A I e 1928 dBEHLAT RIS &
PR, AE S PR S E FRAE T T S AR A PR SRR
WHE R E R IMEY] 2 B8 E i Firmicutes/
Bacteroidetes lWAE T 51, (2 4 1R Jm 3G 50, 2500 T R 55 J i
eI/, [ of J 5 AT HE B 1S & . WFATIESE
T K 2 R Ao e P et S Rt - s,
JEIUAE R VR AN RAE RN o 2 BSR A2022 15 1 [ i B 8
B O TR HE NP T R 2K, 8 7 20 S 7
AT BEAAN E E AR KU

N T R 22 A 9 W AN ) 2 0 X (AN i
X EYIEON | EFRR AR KB E S
e, S AE PR B P R TR U A R 4
223 BAEER
2.2.3.1 FREFHEE

FELESE £ B R4 R B s IR), 57524 hEII N, 48
HEAR A ZE 10 haZ N, 35 I s [R], A ST i -
AR, DUE EALAE Y8, DR B LA AT
EAVER . BRI ES R T sL%, A mEEn
SRS A A LA W S R AL, R EUIERE, A K
TN - A A T A 7 T IO, 302 s A e 2L
PRT HWERE S, WEARRE . 20244F & FAE Cell Metabolism
R — i R R 38 A X 2 ABEF ST X L A BT H BR
I o IS PR A I A A0 el o SR 5 P
FARBTBORE R AT HE, SR AR BT S
et Ffe AT A D EE AR,
2.2.3.2 HHFEIR

P ARZ T A & B, i i A S b gy, F
B SR B RS R SR URI R SE & . KBS



i 4 31

TSR REUEE SR NLIE T B A QR Sk ARG B8 897

KA Bt K K 3 A BB A s |
SiEE . W PRI A BE T AU, S g PRI B Rz 4
THEFE SRS, BIZE24 W5 BTN, &4 A ) Fn
P 2 5 A LA R D RE R 1 & A2 . R MRS EHEA
i [E RO S AL AL Wl A R A A= o A
P — 2L, HUAA BEAEFHEHERRAS; A Nt 2 8 R
L, 51BN .

I A BATT 8 T R R RE & (B s 24t
JRE AT, ZE R R 0 R A RE
R RN 9T o A 1 UE B IR 9 5 T P o 2 11 2%
#, HIBAXT20 ~ 408 M /R IE T B & . IEfE AR 3 (BMI =
24 kg/m) BEE TT12H . 5@ B, ok s
Pyt P B R 3 T ELRB SR TR i
FORAEINEE, (B85 R, JF BB T BRK AL A4 (st
Pt R4

7 75 35 AR SR A A TR P 2 [ R G ey 28 0
EWASAY T AADE . TEHE TR SRR
(FER ZRERERRNURGAEEYE; B
WX ST LA, A BE e T A, AR it

SRR AR A, NI S A W P — B, A g
AR TR

EARE R, M TR AR, e T
SR Z AL TS S (G IR 28 5 R B 16) .
R EFLLAL . AR SR AEY T S 2 R IR (1) .
PRI AE T B AR " A R, A I . i, X
F R E LT S ARE, WIRSIFE K rs29436411v 15 CE5 (7
B, He T A RS, IRAR . Sk b & W Ik e ok
e ELA G T U AT, PR A T TR T O SR I
REEREE . XTSRS B B A BE, 4750 A 2R 4l )L
B3 — SR 130, A 47 TR AR Cn BEZLIR SR AN
FEEEHE) A MRz Al B , 30 v 3 4o 9 32 U DR 2 R
P AT Bl AT 102 e, R iz AR R T8 3R T
T A0 Tt R AR 0 A R R AR £ S B R . X
TGRS AR, LI2BORE IR o B, HoR s
FET AL 2T A% 0 IR RV T A . ei
i HLR 2515 00 . IR 2 R (45 A 1 52 0B W I 4%
) o RSy RACHORR B DR 2R, i A AL Y i o PR T A
R EFRZEITMITE

Chrononutrition

Circadian
rhythm

Intestinal microflora

modifications)

Obesity-related genes
Obesity phenotype

Dietary pattern

[ Cooking methods )

)

)

1 “BEREAE=HH RS
Fig 1 The 3-dimensional synergy mechanism of "dietary integrity"
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