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Abstract: With the acceleration of the pace of life, the functional food market has experienced rapid growth. The emergence
of artificial intelligence (Al) technology has provided innovative approaches for the functional food industry. Through a combination
of literature review and case analysis, this paper systematically investigates the application of Al technology in functional food
testing, process optimization, and market forecasting. The objective was to explore how state-of-the-art Al technology can be
employed to optimize the research and development, production, and regulation of functional food, thereby addressing existing
industry challenges, such as inconsistent product quality and a lack of innovation. Analytical findings revealed that machine learning
(ML), deep learning (DL), and computer vision (CV) technologies enable rapid quality assessment (with accuracy exceeding 90%)
through the analysis of physicochemical data and spectral images, significantly improving the precision and efficiency of food
testing. Furthermore, Al demonstrated considerable potential in food safety regulation and personalized nutrition recommendations.
However, the application of Al in the field of functional foods still faces challenges, including limited data standardization and
difficulties in technological implementation. Therefore, future research should prioritize optimizing algorithmic adaptability

and fostering interdisciplinary collaboration to advance the digitalization, intelligent automation, precision production, and
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personalization of functional foods. This study provides a valuable reference for the deep integration of Al and food science while

outlining potential innovation pathways for future development.
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Table 2 Classification and application examples of functional food in China

Hhenk kB AR LR RS EL R,
3% IR VAR X&) A
o B i B Ak fn /B, dflg, 4P fnfd B EREEISHT. BEA
i T fi% do 4% BEM B AN S A SR REIHEG; E SR LB, BrEh. Hoeil. 8
Sieh o . T T kaRky BAE A BARC  fedbF. RABAM
" wA iR A h A, SRR M RAAR fAFE HRAATRE Il FLU SRS
BB IR P A2 F121,22,23]
e F2 ) g 15 Fa 4B 5 09 FOIK
Z R 57 AR
[N i 1T 3 A TR A A EALE M. B dE. wh . S N N
4 WM B AR I - ET MR Y S48 ot EE FHF T PR
%@Egm ’ FEME S, RYFRR A tEE; REEB. W RANHRRRK
HEFRME  RBERAEER BRTRRRAR  RERD B AT $4[21,24-30]
%R PR3P A W) JE A B
3000 Wi MBi(ZT) —e— kiK% 750 A UEFEINRE R T oK 58S . AR KR K R KEA
2500 L B :g ML &N BHIKBN . {5 B B A bR 2
Hs 2 000 . 1 ] T 35 c\o ﬁfﬂEﬁﬂ%ﬂﬁ’f&\ %4#1’&\ %fﬁ’f’tjﬁ‘mﬁiﬁo
§1m- T 32@ SR, AT MV AE PO A e 1) [R] B T A 47 T oS B
% A ,no§ AW, B S TE T o I AR e Ve 5 AR R B ) R
1000 ] ) , e 1 34 e i SN .
B jgﬁ SRR 22 Wy RN 2 AR B AE N A A7 I AR (1) ) SR TR R
500 - ol Lol 4] ol—1o] Is P HRR DI IEZE NS, PLR™ St R

sl s d e A JRURHEE R BE IO AR AL B, B4R R AR
RHRHER 2 7 A1 AE R IE BRI A SR

2 AIERERE

AL SR HR 8 T AR BER SE 8L B Sh L
FAREMIBARNMR R, 0 HISE T RIP R I
R, ZHARBE S BT 1956 R

0 2OIl7 2OI18 20I 19 20IZO 20I21 2(;22 20IZ3 20IZ4 20I25 0
SN

B 1 shE 2017 £ 2 2025 IR RTIHMEBEE

Fig.1 The market size trend of functional foods in China

from 2017 to 2025
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Fig.2 The application of artificial intelligence in functional foods
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