10. Phytochemicals
Zeyuan Deng

· There are many different herbal and botanical supplements on the market, ranging from ground up herbs you probably never heard of such as the Kava Kava root, to well known and widely used supplements such as ginseng and garlic. Herbals and botanicals are supplements that contain extracts or active ingredients from the roots, berries, seeds, stems, leaves, buds or flowers of plants. It is a common misconception that supplements made from plants are safe because they are "natural" or "organic". 

Classification of phytochemicals
· According to the chemical structures and functional characteristics, the phytochemicals are classified into: carotinoids, phytosterols植物甾醇类， saponins皂角苷, glucosinolates芥子油甙, polyphenols, monoterpenes单萜, Phyto-oestrogens雌激素, sulphides硫化物, lectins植物血凝素
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A-anticancer, B-anti-bacterium, C-antioxidation, D-anti-thrombus血栓, E-improve immune ability, F-anti-inflammation炎症, G-regulate blood pressure, H-decrease cholesterols, I- regulate blood glucose

1) Flavonoids
Flavonoids are a group of polyphenolic compounds diverse in chemical structure and characteristics. They occur naturally in fruit, vegetables, nuts, seeds, flowers, and bark and are an integral part of the human diet. 
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Generic structure and major classifications
Flavonoids are low molecular weight polyphenolic substances based on the flavan黄烷nucleus. 
Figure 1 shows the generic structure of flavonoids and the numbering system used to distinguish the carbon positions around the molecule. The three phenolic rings are referred to as the A, B, and C (or pyrane) rings. The biochemical activities of flavonoids and their metabolites depend on their chemical structure and the relative orientation of various moieties on the molecule.  Flavonoids are classified according to their chemical structure. The major flavonoid classes include flavonols黄酮醇, flavones黄酮, flavanones黄烷酮, catechins (or flavanols)儿茶酚, anthocyanidins花色素, isoflavones, dihydroflavonols黄烷酮醇, and chalcones查耳酮. 

Biological Effects
· They have been reported to exhibit a wide range of biological effects, including antibacterial, antiviral, anti-inflammatory, antiallergic, and vasodilatory actions, In addition, flavonoids inhibit lipid peroxidation (LPO), platelet aggregation, capillary permeability, and fragility, and the activity of enzyme systems including cyclo-oxygenase and lipoxygenase. 

Flavonoids exert these effects as antioxidants, free radical scavengers, and chelators of divalent cations.
· Flavonoids inhibit LPO in vitro at the initiation stage by acting as scavengers of superoxide anions and hydroxyl radicals. It has been proposed that flavonoids terminate chain radical reactions by donating hydrogen atoms to the peroxy radical forming a flavonoid radical. The flavonoid radical in turn reacts with free radicals, thus terminating the propagating chain. In addition to their antioxidative properties, some flavonoids act as metal-chelating agents and inhibit the superoxide-driven Fenton reaction, which is an important source of active oxygen radicals. 

Distribution and function in plants
· Over 4,000 types of flavonoid compounds have been identified in vascular plants and these vary in type and quantity due to variations in plant growth, conditions, and maturity. Only a small number of plant species have been examined systematically for their flavonoid content and therefore the identification and quantification of all the types of flavonoids consumed by humans is incomplete. Plants have evolved to produce flavonoids to protect against fungal parasites寄生虫, herbivores草食动物, pathogens, and oxidative cell injury. 

Dietary intake and food sources of flavonoids 

· Ktihnau estimated the average intake of all dietary flavonoids in the USA to be approximately 1g/day (expressed as glycosides) of which about 170 mg (expressed as aglycones) consisted of flavonols, flavanones, and flavones. 

· The average dietary flavonoid intake in The Netherlands was estimated to be approximately 23 mg/day (expressed as aglycones) Quercetin was the major dietary flavonoid (mean intake 16m/day), followed by kaempferol (4 m/day), myricetin (1.4 mg/day), luteolin (0.92 mg/day), and apigenin (0.69 mg/day). The greatest dietary sources of flavonoids were: tea, 48% of total intake; onions, 29%; and apples, 7%. The average consumption was: tea, 2 cups/day (294 - 310 mL); onions, 16 - 32 g/day; and apples, 45 - 71 g/day. Thus, these levels of flavonoid intake were achieved without unusually high consumption of these foods. Red wine is also a rich sources of flavonoids and contains approximately 22.5 mg/L (3.8 mg/170 mL glass). 

Possible Adverse effects
· Adverse reactions from flavonoids have been reported following administration of chronic pharmacological doses that exceed the estimated dietary intake of 23 to 170 mg/day. Toxic effects that have been documented from doses of 1 to 1.5 g/day of flavonoid drugs such as cianidanol include acute renal failure, hemolytic anemia, thrombocytopenia血小板减少, hepatitis, fever, and skin reactions. In one study, quercetin is reported to have induced bladder cancer in rats when consumed at the level of 2% in the diet. 

2) Ginkgo biloba银杏树  
· Ginkgo biloba is an extract from the leaves of the Ginkgo tree, also known as the Maidenhair tree. The Ginkgo is the oldest living tree species on earth and has been used medicinally by the Chinese for some 4,000 years. 
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Claimed health benefits
· Increases blood flow to the brain, theoretically improving cognitive function. 

· Enhances memory, especially in people with age-associated memory impairment problems. 

· Alleviates calf muscle blood vessel athersclerosis, thus reducing pain when walking.

Ingredients
· The actual active ingredients in Ginkgo biloba are bioflavonoids and ginkgolides. These are usually called Ginkgo biloba extract or GBE. 

· Dose
· The daily dose of Ginkgo biloba that has been used in research is between 120 and 160mg 

Cautions
· Side effects from taking Ginkgo biloba are few and mild with the most severe reports being gastrointestinal problems, headaches and allergic skin reactions. Very large doses may cause restlessness, diarrhea, nausea and vomiting. 

· It is important to remember that dietary supplements do not have to be manufactured to any standards, and thus supplements from different manufacturers are likely to vary in quality. 

· There is a distinct lack of scientific data on the safety of herbal supplements when taken by children and pregnant or breast feeding women. If you fit into these categories do not take herbal supplements. 

3) St. John's Wort 
· St. John's Wort is an extract from the herb tops and flowers of the Hypericum perforatum金丝桃属植物 plant and it is thought that it was first used in Greek and Roman times.
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Claimed health benefits
· Symptomatic treatment of mild / moderate depression 

· Evidence for health benefits
· The antidepressant action of St John's Wort has been shown in many well conducted clinical trials. One 4-week, randomized, placebo-controlled, double blind-study in which 39 patients with depression with somatic symptoms were treated with 900 mg Hypericum extract found that 70% of the treated patients were free of symptoms after 4 weeks. These symptoms included lack of activity, tiredness, fatigue, and disturbed sleep 

· Dose

· 300 mg Hypercium three times a day results in therapeutic effects. St John's Wort should be taken with food.

· Choosing the brand
· The constituent of Hypericum extract that is responsible for the antidepressant effect has not been identified 

Cautions
· St Johns Wort has been associated with gastrointestinal irritations, allergic reactions, tiredness, and restlessness although the side effects are extremely rare. 

· St. John's Wort should not be used with prescription antidepressants 

· There is a distinct lack of scientific data on the safety of herbal supplements when taken by children and pregnant or breast feeding women. If you fit into these categories do not take herbal supplements. 

4) Echinacea金花菊 
· Echinacea, also known as purple coneflower or snakeroot is a prarie flower native to central North America.
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Claimed health benefits : 
Stimulates the immune system.
Evidence for health benefits 

Echinacea's stimulation of the immune system is well documented in respectable scientific studies, for example, one double-blind, placebo-controlled trial examined the immunostimulating influence of an Echinacea preparation on the course and severity of cold-like symptoms in patients having greater than normal susceptibility to infection. Patients taking the Echinacea were found to benefit significantly and recover more rapidly than the placebo group. 

Dose
· The dosage of Echinacea depends on the potency of the particular preparation. Research suggests that 8-9 mL of liquid preparations be used daily and that the dosage of capsules or tablets is 1g 3 times daily. many commercially available capsules sold in the U.S. contain 380 mg of Echinacea, and therefore 3 capsules should be taken 3 times a day. 

Cautions 
· There have been no reports of serious reactions to the consumption of Echinacea other than mild allergic reactions and fever in clinical trials where massive doses were administered. 

· People with kidney disease or disorders should not take it for more than 10 days at a time due to potential mineral imbalance through excretion. Should not be taken for extended periods by people with compromised immunity. 

5) Garlic 
Garlic, or Allium sativum, has been cultivated for thousands of years for its therapeutic benefits. Garlic was used as a treatment for tumors, headaches, weakness and fatigue, wounds, sores and infections. It was regarded as a physically enhancing tonic滋补品, and was used by the first Olympic athletes as an energizer. The active ingredient is allicin. 蒜素
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Claimed health benefits
· Reduces high blood pressure. 

· Reduces plasma LDL-cholesterol levels. 

· Alleviates blood clotting disorders and athersclerosis. 

Dose
At least one clove of raw garlic is required per day to provide 5,000 micrograms of allicin, the active ingredient. A garlic powder or capsule containing about the same amount of allicin can also be used. 
· Choosing the brand

· The principle active agent in garlic is allicin. When garlic cloves are cut or bruised (like when chewed), an amino acid in the garlic oil called alliin is converted to the pungent-smelling allicin by the action of an enzyme

Cautions
The large doses of garlic required for its therapeutic effects have been associated with heartburn, flatulence肠胃气胀, gastrointestinal problems and halitosis口臭. Due to garlic's ability to reduce blood-clotting time, it should not be taken with aspirin, anticoagulants such as coumadin or heparin or other blood-thinning botanicals such as Ginkgo biloba, bilberry or cayenne. This could result in internal bleeding. 

6) Ginseng 
Ginseng is the most famous Asian herb. Various forms of ginseng have been used in medicine for more than 7,000 years. 
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Claimed health benefits
· Stimulates the immune system 

· Elevates mood, improves physical and mental performance. 

Dose
· The generally accepted safe dose for all of the panax人参ginseng species is 100 mg 1-2 times daily. For Siberian ginseng (33% fluid extract), 2-4mL one to three times daily is recommended.

· It is also a universally accepted practice that the doses be spread out to regular intervals throughout the day, and that a one - two week abstinence节制period should occur every two to three weeks for panax, and every five to seven weeks for Siberian ginseng. 

Choosing the brand
· Different species
· The ginseng family contains five closely related species and one distant cousin that are all found on the supplement market.
· Chinese, Korean or Asian ginseng (Panax ginseng) 

· American ginseng (Panax quinquefolium) 

· Japanese ginseng (Panax japonicum) 

· Himalayan ginseng (Panax pseudoginseng) 

· Dwarf ginseng (Panax trifolium) 

· Siberan ginseng (Eleutherococcus senticosus) - the distant cousin 

· P.ginseng and E.senticosus are considered the most important medicinal species as most research has concentrated on them specifically. P.ginseng contains 13 ginsenosides, the active ingredients in ginseng supplements, which may also be called panaxosides or eleuthrosides. 

Cautions
· Ginseng has adverse drug interactions with warfarin and phenelzine, the MAO inhibitor. 

· Overdosing on ginseng can cause gastrointestinal problems, insomnia and hypertension. 

· Possible side effects include diarrhea, insomnia, nervousness, nausea, and vomiting, although side effects are infrequent at recommended doses. 
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