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Research progress on chemical composition, biological activities and
functional food development of Panax species flowers

LI Yu-Fang', DAI Xing-Ying', ZHENG Wen-Tao?, TAO Wen-Li', HE Jin-Ze', LI Shi-Jun"*

(1. College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China;
2. College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi’an 710062, China)

ABSTRACT: In recent years, with the continuous development and utilization of characteristic products such as
Panax ginseng flower tea and Panax notoginseng flower beverages, as well as the rapid growth of the functional food
sector, research on flowers of Panax species has attracted increasing attention. As an important component of Panax
plants, these flowers are rich in diverse bioactive compounds, including ginsenosides, polyphenols, flavonoids,
polysaccharides and volatile constituents, and exhibit various biological activities such as antioxidant,
anti-inflammatory, immunomodulatory, neuroprotective and anti-fatigue effects. This review systematically
summarized recent advances in the chemical composition, biological activities and underlying mechanisms of Panax

species flowers (including Panax notoginseng flower, Panax ginseng flower and Panax quinquefolius flower). It
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further focused on the current applications and advantages of different flower resources in functional food

development, and compared the relationships between their bioactive components and health benefits. In addition, it

discussed future perspectives on the high-value utilization of Panax flower resources, the development of functional

products and applications in precision nutrition, aiming to provide theoretical references and scientific support for

both fundamental research and industrial applications in this field.

KEY WORDS: Panax species flowers; Panax notoginseng flowers; Panax ginseng flowers; Panax quinquefolius

flowers; biological activities; functional foods
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Fig.1 Chemical constituents and biological activities of Panax
species flowers (Panax ginseng flowers, Panax notoginseng flowers
and Panax quinquefolius flowers)
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Table 1 Content of major bioactive chemical constituents in Panax notoginseng flowers, Panax ginseng flowers and

Panax quinquefolius flowers
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Table 2 Major bioactive constituents and their mechanisms of action in Panax ginseng flowers, Panax notoginseng flowers and Panax
quinquefolius flowers

F 4 5K 5 FEIE MR AP FZERYLH 225 3k
=k, AE S
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SO I A8
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SR —4H b A A B (inducible nitric oxide synthase, iNOS); ¥4 fLH-2 (cyclooxygenase-2, COX-2); WiRMENIESL 3-F /5 ¥ Es B/
B4 15 S F-1a (phosphatidylinositol 3-kinase/protein kinase B/hypoxia-inducible factor-la, PI3K/AKT/HIF-1a); it %8 fk & i (catalase,
CAT); 8k I5 LH (superoxide dismutase, SOD); 2+ bt H ki & AL # i (glutathione peroxidase, GSH-Px); P .8 (malondialdehyde,
MDA); F 4143 -6 (interleukin-6, IL-6); FiJEIRFEE F-a (tumor necrosis factor-a, TNF-a); #5158 1-1 (activator protein-1, AP-1); ¥
JRFE RO JC1 454 % 1 (cAMP-response element binding protein, CREB); #2 %4 U1k 3 18 i} (mitogen-activated protein kinase, MAPK);
Ak A= K FF-p/Smad (transforming growth factor-f/Smad signaling pathway, TGF-$/Smad).
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Fig.2 Related food products developed from Panax ginseng flowers,
Panax notoginseng flowers and Panax quinquefolius flowers

F=3 =t EFESEMASHERRTHEA
Table 3 Applications of Panax notoginseng flowers, Panax
quinquefolius flowers and Panax ginseng flowers in food products
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