¥20¢/2T/¥0 uo

SMIAGZUMIPXZOBBAeOATOAEIOYIASALLIKIPOOAEIEAHIOI/AOA

UMY TXOMADYOINXZOHISABZIY T +eyNIOITWNOIZTABNHIRSHNAYE Ag Wiye/wod mm| sfeulnol//:dny woly pspeojumoq

Acupuncture and
Herbal Medicine

The evolution and significance of medicine and

food homology

Huan Zhong', Zhi-Qing Tang', Yi-Fang Li', Mei Wang?®, Wan-Yang Sun'#*, Rong-Rong He'56*

'Guangdong Engineering Research Center of Traditional Chinese Medicine & Disease Susceptibility/International Cooperative Laboratory

of TCM Modernization and Innovative Drug Development of Chinese Ministry of Education (MOE)/Guangdong Province Key Laboratory of
Pharmacodynamic Constituents of TCM and New Drugs Research/State Key Laboratory of Bioactive Molecules and Druggability Assessment,
Jinan University, Guangzhou, China; ?Naturalis Biodiversity Center Darwinweg, RA Leiden, the Netherlands; 3SU BioMedicine, BD Leiden, the
Netherlands; “School of Pharmacy, Shenyang Pharmaceutical University, Shenyang, China; °State Key Laboratory of Quality Research in Chinese
Medicine, Macau University of Science and Technology, Macau, China; 5School of Chinese Materia Medica and Yunnan Key Laboratory of
Southern Medicinal Utilization, Yunnan University of Chinese Medicine, Kunming, China

Historical insights into medicine and food
homology (MFH)

Evolution of the MFH theory

MFH, a basic concept in traditional Chinese medicine
(TCM), suggests that many materials function as both
food and medicine, providing nourishment and simul-
taneously treating ailments. This concept has evolved
significantly throughout TCM history™. Integral to this
evolution was the discovery of certain materials with
dual purposes during early searches for food. These
materials not only offer sustenance and nutrition but
are also capable of treating simple illnesses!?. During the
Western Zhou period, the court system of the “Sangong
Jiuqging system” (Three Lords and Nine Ministers), along
with the establishment of dedicated food officials and
food physicians, laid the foundation for a national med-
ical system and contributed to the development of the
MFH theoryBl. The Inner Canon of Yellow Emperor
(E®WMNL), Shennong’s Classic of Materia Medica
(FRAER), and Classic of Questioning (¥EL) pro-
vide a detailed theoretical framework of MFH, dis-
cussing the four natures of drugs (cold, hot, warm, and
cool), the five flavors (pungent, sweet, sour, bitter, and
salty), and their toxicities. Additionally, these texts high-
lighted that foods offered not only vital nutrition but
also therapeutic properties similar to drugs“°. During
the Eastern Han Dynasty, Zhang Zhongjing’s Treatise on
Cold Pathogenic and Miscellaneous Diseases (15ZEFIA
12) and Synopsis of Formulas for the Golden Chamber
(ZEZEB L) integrated the concepts of food and

medicine!”®., In the Tang Dynasty, Sun Simiao’s Essential

Recipes for Emergent Use Worth A Thousand Gold
(BSTFTE£E7) emphasized dietary therapy, highlight-
ing the medicinal value of foods”!. This concept was fur-
ther elaborated during the Song and Yuan Dynasties in
works such as Taiping Holy Prescriptions for Universal
Relief (K¥XEE%) and Principles of Correct Diet
(MRBEIEE), enriching medicinal dietetics!"”). The Ming
and Qing periods saw further refinement of texts, such
as the Compendium of Materia Medica (ARENH),
advancing the study of medicinal dietetics!'"'?. These
historical developments collectively underscore the sig-
nificant role of the MFH in TCM and its evolving nature
over the centuries.

Herbal origins of MFH

In ancient Chinese herbal medicine, the concept of
MFH was primarily embodied in two categories: herbal
texts, mainstream herbal texts, and food-specific herbal
texts. The Shennong Bencao Jing, the earliest specialized
herbal medicinal book in China, documents 59 types of
dual-purpose materials as medicine and food, including
Chinese dates, goji berries, coix seeds, walnuts, lotus
seeds, honey, and lily bulbs!'3I. These materials are widely
used in daily diets, and their nourishing effects have
been emphasized!'*. However, the boundaries between
food and medicine were yet to be explicitly defined. The
emergence of food-related herbal texts clearly delineated
the category of food in herbology, further emphasizing
the role of food in treatment and health maintenance.
In Notes on Shennong’s Herbal Scriptures (IREZ 8 F)
by Tao Hongjing of the Southern Dynasties, 82 types of
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medicines and food homologous materials were docu-
mented. This section categorizes fruits, vegetables, and
grains, defining the scope of food-related materials in
herbology!"!. In the Tang Dynasty, Sun Simiao’s Essential
Recipes for Emergent Use Worth A Thousand Gold,
which documented 1535 types of MFH materials, included
a “Food Treatment” section, discussing the therapeutic
effects of food, thus elevating the significance of food
therapy in health maintenance and ailment treatment!'®).
Subsequent works such as Meng Shen’s Materia Medica
for Dietotherapy (B¥f 2RE), Hu Sihui’s Principles of
Correct Diet, Xue Ji’s Food Materia Medica (B¥I7A
#), and Shen Lilong’s Summary of Food and Herbal
(RMAELHE), documented 227, 230, 1689, and
608 types of MFH materials, respectively. These texts
emphasize their roles in health preservation and disease
prevention, delving into consumption methods and con-
traindications, indicating an increasing emphasis on the
therapeutic use of food and the safety and functionality
of dual-purpose TCMs!'71,

Connotation of MFH

MFH theory emphasizes the recognition of the intrinsic
link between food and medicine, highlighting their com-
mon natural origins. Currently, the academic commu-
nity generally believes that, in their quest for essential
survival foods, ancient Chinese people serendipitously
discovered substances that would later be recognized
as TCM. These ancient people attributed dual value
to foods that could cure diseases, thus laying the foun-
dation for the concept of MFH. Modern people, in
contrast, select medicines with nutritional value, incor-
porating them into the MFH category. The selection
criteria differed between the two eras, resulting in a
substantial difference in the number of medicinal and
food homologous materials between ancient and con-
temporary times. However, the common goal is to use
a daily diet to nurture the body and enhance health!".
This concept reveals the dual role of these materials as
both a source of nutrition and a means of treating and
preventing diseases. This underscores the importance
of achieving physical and mental health through bal-
anced diets and healthy lifestyles, reflecting an holistic
health perspective and the pursuit of harmony between
the human body and nature in TCM. Moreover, MFH
is not only instrumental in medical practice but is also
deeply rooted in traditional Chinese culture and philos-
ophy, symbolizing the harmonious coexistence between
humans and nature. As of November 17, 2023, nine
new types of Chinese herbal medicines had been added,
bringing the total number in the current directory to
102 (Table 1). These Chinese herbal medicines can be
used both as food and medicine within the specified lim-
its of raw material sources, usage scope, and dosage.

Definition and safety aspects for MFH

MFH refers to materials that are traditionally utilized
as both food and medicine and are included in the
Pharmacopoeia of the People’s Republic of China, pos-
sessing the therapeutic properties of TCM and nutri-
tional value of food. In recent years, escalating standard
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of living, accelerated pace of population aging, and
heightened emphasis on personal health have collec-
tively fostered a burgeoning interest among consum-
ers in functional health foods. The release of a catalog
encompassing 102 homologous medicinal and food
materials provides the groundwork for the development
of health-promoting products from these sources.

Given their dual nature as both TCM and food, the
usage and frequency of MFH materials far exceed those
of typical Chinese medicinal materials, placing a pre-
mium on safety. A comprehensive consideration of fac-
tors such as consumable dosage, material properties,
pharmacological effects, and health profile of individu-
als is imperative when utilizing these materials. Ignoring
these aspects may result in potentially toxic side effects
and pose a risk to human health. For instance, hawthorn
is rich in flavonoids and proanthocyanidins, and has
notable cardiotonic, diuretic, and vasodilatory effects.
It is widely used to treat peripheral vascular diseases,
hypertension, hyperlipidemia, and angina. As a nutrient-
dense food, it provides iron, calcium, and vitamins, mak-
ing it ideal for consumption as both a raw and processed
food. However, owing to their high sugar content, dia-
betic individuals should limit its intakel'®l,

In 2021, the National Health Commission of the
People’s Republic of China issued the “Regulations for the
Management of the Catalog of Substances Traditionally
Used as Both Food and Medicinal Materials.” These reg-
ulations require safety evaluation procedures and MFH
materials, and mandate dynamic management and moni-
toring of food safety risks for the items listed in the catalog.
However, regulations on the use, application principles,
contraindications, and quality control of these materials
are lacking. Consequently, there is an ongoing need for
the state to refine the regulations governing MFH materi-
als, intensify market promotion efforts, strengthen market
supervision, and enhance the exploration and utilization
of China’s traditional MFH resources.

The multifaceted value of MFH
MFH used as preventive medicine for enhanced healthcare

The Inner Canon of Yellow Emperor introduced the con-
cept of “Zhi Weibing” (preventive treatment of disease),
advocating disease prevention through daily dietary and
lifestyle practices!”. The principle of MFH as a cru-
cial component of TCM offers theoretical support for
the utilization of Chinese medicinal materials in health
enhancement and disease prevention. Since 2016, vari-
ous long-term policies have actively promoted a healthy
lifestyle and the concept of “Zhi Weibing,” leading to
a sustained increase in the public demand for health.
These policy initiatives have been successful, particu-
larly in terms of the market dynamics of MFH materials.
Between March 2022 and February 2023, despite the
lower sales share of MFH materials such as Astragalus,
lily bulb, Chinese angelica, and Kudzuvine root in health-
care products, their annual growth rates increased to
103.4%, 104.6%, 106.1%, and 114.9%, respectively!2°l,
This growth has significantly outpaced the overall mar-
ket, indicating increasing integration of MFH materials
into healthcare products.
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MFH unification with Chinese medicine for industrial growth

The distinctiveness of Chinese herbal medicinal materials
arises from their dual role in agriculture and pharmaceuti-
cals, providing a comprehensive framework for industrial
progression. Grounded in the MFH philosophy, a cohe-
sive industrial chain integrating food, health supplements,
and pharmaceuticals has evolved. This chain encompasses
not only the production and distribution of TCM but also
the advancement of health foods and nutritional supple-
ments. The rise in mulberry and goji berries illustrates the
successful amalgamation of traditional and modern health
realms. In 2022, mulberries, which are innovatively used
in wellness teas, became the fastest-growing ingredient
in the medicine-food market, surpassing 30 billion yuan.
Goiji berries have transitioned from a traditional wellness
choice for the middle-aged and elderly to a popular health
element among young people, with a projected consump-
tion of 1.38 million tons and a market size of 65.3 billion
yuan by 20232, These instances demonstrate the vital
role of MFH materials in facilitating the integration and
innovation of TCM with modern health products, show-
casing their unique value and potential to drive the devel-
opment of associated industries.

MFH engaging in cultural exchange for heritage
enhancement

As TCM has been steadily integrated into the global
healthcare system, it has emerged as a vital component
of health and economic partnerships between China and
various international entities, including the Association
of Southeast Asian Nations, European Union, African
Union, and Community of Latin American and Caribbean
States. Concurrently, an increase in the number of peo-
ple with suboptimal health and chronic diseases has led
to a growing demand for functional health foods. In this
context, MFH materials, which have valuable medicinal
properties and health benefits based on TCM, are not
only in high demand within China but are also gaining
increasing attention internationally. According to statis-
tics, the United States is the world’s largest producer of
MFH products, with the US, Europe, and Japan account-
ing for 90% of the global supply??.. Products containing
ingredients such as Astragalus, goji berries, Ganoderma
lucidum (Lingzhi), sea buckthorn, and turmeric are pop-
ular. For example, Astragalus, which is abundant in poly-
saccharides, flavonoids, and saponins, has been used as an
immune-boosting dietary supplement. Overall, the global
use of MFH materials shows special value and helps peo-
ple worldwide to learn about Chinese medicinal culture.

MFH advancing in technological innovations for scientific
breakthroughs

The concept of MFH has pioneered new perspec-
tives in scientific research. In recent decades, extensive
research has been conducted on the biological activity
of dual-purpose materials and their metabolites. These
studies have identified components such as polysaccha-
rides, flavonoids, polyphenols, and saponins, demon-
strating their vast potential in areas such as antioxidant
activity, anti-aging, and prevention and treatment of
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various chronic diseases*’l, A notable discovery is the
presence of lycibarbarspermidines in goji berries, which
has been found to be effective in regulating and treat-
ing age-related neurodegenerative disorders?®!. Similarly,
astragaloside IV, a tetracyclic triterpenoid saponin
recently extracted from Astragalus, has been shown to
inhibit oxidative stress, reduce cellular apoptosis, and
alleviate inflammation?”). Through detailed research into
the components of these MFH materials and their mech-
anisms in treating diseases, these traditional herbs show
promise not only for widespread commercial applica-
tions but also for offering broader health benefits.

Future directions toward a high-quality development
of MFH

The “Food Safety Law of the People’s Republic of
China” strictly prohibits the addition of drugs to food
products during production and commercial operations.
However, there are exceptions to materials that have
dual roles as both food and traditional Chinese herbal
medicines?!). Recently, national and local governments
have been actively promoting the pilot and recognition
of MFH catalogs, aiming to empower the health indus-
try through the high-value development and utilization
of MFH resources. Although these medicinal materials
have been integral to traditional medicine for centuries,
their safety and effectiveness as food ingredients require
more comprehensive assessment.

It is essential to focus on several key areas for the
high-quality advancement of the MFH concept. First,
there is a need for interdisciplinary research that combines
traditional medicine with modern scientific approaches,
particularly in bioinformatics, pharmacology, and nutri-
tion science®!. Second, sustainable and ethical practices
should be prioritized to ensure the responsible use of
natural resources and preservation of biodiversity. Third,
establishing standardized protocols for the processing,
preparation, and preservation of these products, coupled
with rigorous quality control measures, is crucial for
guaranteeing their safety and efficacy. Moreover, educa-
tional and cultural activities can play a significant role in
integrating the MFH concept into public consciousness,
thereby increasing acceptance. Formulating supportive
policies and regulatory frameworks will guide the clas-
sification, labeling, and marketing of MFH products.
Finally, strengthening international cooperation and
exchange is vital for addressing industry challenges and
promoting global development of the MFH concept.

Conflict of interest statement

The authors declare no conflict of interest.

Funding

This work was supported, in part, by Natural Science
Foundation of China (82274403, T2341004, 82321004,
82174054), Guangdong Basic and Applied Basic Research
Foundation (2023B1515020020, 2023B1515040016,
2021B1515120023), Guangzhou Basic and Applied Basic
Research Foundation (2024A04]J6406), China Association
of Chinese Medicine (CACM-2022-QNRC2-B08), K.



SMIAGZUMIPXZOBBAeOATOAEIOYIASALLIKIPOOAEIEAHIOI/AOA

UMY TXOMADYOINXZOHISABZIY T +eyNIOITWNOIZTABNHIRSHNAYE Ag Wiye/wod mm| sfeulnol//:dny woly pspeojumoq

¥20¢/2T/¥0 uo

Zhong et al. ® Volume 4 e Number 1 e 2024

C. Wong Education Foundation, the Local Innovative
and Research Teams Project of Guangdong Pearl River
Talents Program (2017BT01Y036) and GDUPS (2019),
Innovation Team Project of Guangdong Provincial
Department of Education (2020KCXTDO003), Guangzhou
Key Laboratory of Traditional Chinese Medicine &
Disease Susceptibility  (2024A03J090), Guangdong-
Hong Kong-Macao Universities Joint Laboratory for
the Internationalization of Traditional Chinese Medicine
(2023LSYS002). Mei Wang’s research is partially support
by Dutch subsidy entitled: “Programma EFRO West-
Nederland 2021-2027.”

Author contributions

Huan Zhong and Zhi-Qing Tang drafted the manuscript.
Yi-Fang Li and Mei Wang revised the manuscript. Wan-
Yang Sun and Rong-Rong He proposed revisions to the
important intellectual content of the manuscript. All
authors reviewed and approved the manuscript.

Ethical approval of studies and informed consent
Not applicable.

Acknowledgments

None.

Data availability

All data generated or analyzed during this study are
included in this published article.

References

[1] Wang XD. The ideological origin, conceptual connotation, and
contemporary development of “medicine and food homology™. |
Nanjing Univ Tradit Chin Med 2023;39(9):809-813.

[2] Shan E Huang LQ, Guo J, et al. History and development
of “one root of medicine and food”. Chin Bull Life Sci
2015;27(8):1061-1069.

[3] Wan ZY. Aristocrats in Zhou dynasty and the seculture of rites
and music. PhD. 2022. Available from: https:/link.cnki.net/
doi/10.27064/d.cnki.ghasu.2022.000035.

[4] Wang JK, Shen YY. Statistical analysis of the four natures of
drugs in the “Shennong Bencao Jing”. China | Chin Mater Med
1999(4):54-56.

[5] LanYY.Brief introduction to the origin and development of disease
prevention theory. Shanghai | Tradit Chin Med 2005(9):48-49.

[6] Xu MW, Shi JH, Wang YL, et al. Research progress on identifica-
tion of property and flavour of traditional Chinese medicine. Her
Med 2023;42(5):701-707.

[7]1 Guo YS, Zhang SC. Exploring the homology and similar flavors
of medicine and food in “Shanghan Lun”. Inf Tradit Chin Med
2018;35(3):40-41.

[8] Xu JH, Piao CL. Exploration of medicine and food have the same
origin and flavor from treatise on febrile diseases. Chin | Tradit
Chin Med Pharm 2022;37(5):2658-2661.

35

www.ahmedjournal.com

[9] Fan XY, Hao Z. Preventive treatment of disease in dietetic
therapy based on Qianjin Fang. | Changchun Univ Chin Med
2020;36(6):1107-1110.

[10] Fan N, Xi X, Lin Y. Analysis and discussion on the clinical appli-
cation of medicinal food prescriptions in the Song dynasty. Glob
Tradit Chin Med 201639(4):435-438.

[11] Jia CL, Wang JY, Zhao KJ, et al. Records of medicinal and edible
plants in the herb section of compendium of materia medica and
their revelation. Mod Chin Med 2020;22(11):1769-1777.

[12] Jia CL, Wang JY, Zhao K], et al. Records of medicinal and edible
plants in the wood section of compendium of materia medica and
revelation. Mod Chin Med 2021;23(6):1094-1102.

[13] Yan XT, Lu XG. The contributions of “Shennong Bencao Jing” to
dietetics in traditional Chinese medicine. | Nanjing Univ Tradit
Chin Med Soc Sci Ed 2011;12(4):202-204.

[14] Ding ZG, Zhang JQ. Textual research on compilation of Shen
Nong Ben Cao Jing. Chin Med Cult 2023;18(5):434-452.

[15] Zhu S, Wang YF. Analysis of ancient herbal medicine books of tra-
ditional Chinese medicine classification. | Liaoning Univ Tradit
Chin Med 2012314(10):157-159.

[16] Cao Y. “Qianjin Yaofang: Shizhi” and “Shiliao Bencao”. |
Liaoning Univ Tradit Chin Med 2000(2):87-88.

[17] Chen RS. On sources of dietetic Chinese materia medica. |
Nanjing Univ Tradit Chin Med Soc Sci Ed 2008(3):143-147.

[18] Orhan IE. Phytochemical and pharmacological activity profile of
Crataegus oxyacantha L. (Hawthorn)—a cardiotonic herb. Curr
Med Chem 2018;25(37):4854-4865.

[19] Wang Z, Yi ZC. Prevention is better than cure—the develop-

ment and the future of preventive medicine. Acta Chin Med

2004(4):1-2 +6.

Moojing Market Intelligence. Emerging Trends of New Retail

Annual White Paper 2023. Available from: https://www.mktin-

dex.com/static/potentialpaper/?f=potentialpaper. Accessed

January 26, 2024.

Shi ZQ. How to build a billion-dollar enterprise and a ten-billion

industry from every medicine and food homologous product?

Available from: https://www.eeo.com.cn/2024/0122/630176.

shtml. Accessed January 22, 2024.

Li GY, Zhang ZP. Varieties and regulatory changes of

dietary supplements in the United States. Fine Spec Chem

2018;26(11):8-10.

Gong X, Ji M, Xu ], et al. Hypoglycemic effects of bioac-

tive ingredients from medicine food homology and medici-

nal health food species used in China. Crit Rev Food Sci Nutr
2020;60(14):2303-2326.

[24] Qu S, Yu S, Ma X, et al. “Medicine food homology” plants pro-
mote periodontal health: antimicrobial, anti-inflammatory, and
inhibition of bone resorption. Front Nutr 2023;10:1193289.

[25] Wu Y, Wichai N, Yang X, et al. The role of phytoandrogens for

benign prostatic hyperplasia treatment. Acupunct Herb Med

2023;3(1):28-37.

Zhou ZQ, Fan HX, He RR, et al. Lycibarbarspermidines A-O,

new dicaffeoylspermidine derivatives from wolfberry, with activi-

ties against Alzheimer’s disease and oxidation. | Agric Food Chem
2016;64(11):2223-2237.

Salehi B, Carneiro JNP, Rocha JE, et al. Astragalus species:

insights on its chemical composition toward pharmacological

applications. Phytother Res 2021;35(5):2445-2476.

National Health Commission of the People’s Republic of China.

Notice on the Issuance of “Regulations for the Management

of Substances Traditionally Used as Both Food and Chinese

Herbal Materials”. Available from: http://www.nhc.gov.cn/sps/

$7892/202111/1b3e18ba75f142f99a4a15ce0d1660f3.shtml.

Accessed December 31,2023.

Zhang C, Chen GM, Tang GY, et al. Multi-component Chinese

medicine formulas for drug discovery: state of the art and future

perspectives. Acta Mater Med 2023;2(1):106-125.

(20]

(21]

[22]

[23]

[26]

[27]

28

[29


https://link.cnki.net/doi/10.27064/d.cnki.ghasu.2022.000035
https://link.cnki.net/doi/10.27064/d.cnki.ghasu.2022.000035
https://www.mktindex.com/static/potentialpaper/?f=potentialpaper
https://www.mktindex.com/static/potentialpaper/?f=potentialpaper
https://www.eeo.com.cn/2024/0122/630176.shtml
https://www.eeo.com.cn/2024/0122/630176.shtml
http://www.nhc.gov.cn/sps/s7892/202111/1b3e18ba75f142f99a4a15ce0d1660f3.shtml
http://www.nhc.gov.cn/sps/s7892/202111/1b3e18ba75f142f99a4a15ce0d1660f3.shtml

