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Abstract: Yams are the edible subterranean rhizomes, or tubers, of plants from the genus Dioscorea.
There are approximately 600 species of yam plants in the world, with more than 90 of these growing
in East Asia. One particular species, Dioscorea opposita Thunb., is highly praised as “the Chinese yam”.
This distinction arises from millennia of storied history, both as a nutritional food source and as a
principal ingredient in traditional Chinese medicine. Among the many cultivars of Dioscorea opposita
Thunb., Huai Shanyao has been widely regarded as the best. This review surveyed the historical
background, physiochemical composition, applications as food and medicine, and research prospects
for the Chinese yam. Modern science is finally beginning to confirm the remarkable health benefits of
this yam plant, long-known to the Chinese people. Chinese yam promises anti-diabetic, anti-oxidative,
anti-inflammatory, immunomodulatory, anti-hyperlipidemic, anti-hypertensive, anti-cancer, and
combination treatment applications, both as a functional food and as medicine.

Keywords: Dioscorea opposita Thunb.; Huai Shanyao; batatasin; polysaccharide; traditional Chinese
medicine

1. Introduction

Beginning with the oral tradition of the legendary Chinese figure Shen Nong (circa
2700 BC, Figure 1a), also known as “the Divine Farmer” [1], Dioscorea opposita Thunb. (D.
opposita) first appeared in persistent text more than 2000 years later in the earliest Chinese
pharmacopoeia, Shen Nong Ben Cao Jing (Figure 1b), which proudly proclaimed it “the
Chinese yam” [2,3]. According to Li Shizhen (1518–1593 AD, Figure 1c), the author of Ben
Cao Gang Mu (the Ming Dynasty pharmacopoeia, Figure 1d), the Chinese yam tuber was
indicated as being effective in alleviating “indigestion, anorexia, diarrhea, and diabetes. It
was suggested to have a hypoglycemic effect and promote the health of elderly women” [4].

Primarily prescribed as an invigorant in traditional Chinese medicine (TCM), Chinese
yam has also been reported to improve coughing and dyspnea associated with lung defi-
ciency [5], as well as to promote immune functions [6]. Yams are the edible underground
rhizomes, or tubers, of the dioecious monocotyledon plant species of the genus Dioscorea,
singular Dioscoraceae. They are a crucial staple food in the diets of many tropical and
subtropical countries [7]. They are prized primarily for the carbohydrate nourishment they
provide [3]. Globally, an estimated 88.3 million metric tons of yams were produced in 2022.
The vast majority of these were cultivated in the “yam belt” of West Africa, with Nigeria,
Ghana, and Cote d’Ivoire producing 61.2, 10.7, and 7.6 million metric tons, respectively [8].
There are an estimated 600 species of yam plants in the world, including more than 90
which grow in East Asia [9,10]. D. opposita has been a principal ingredient in the herbal
medicine of China for millennia [11,12].
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Figure 1. History and distribution of the Chinese yam in China. (a) Shen Nong “the Divine Farmer”; 

(b) Shen Nong Ben Cao Jing “Divine Farmer’s Classic of Materia Medica”; (c) Li Shizhen; (d) Ben 

Cao Gang Mu “Compendium of Materia Medica”; (e) Chinese yam cultivar distribution; (f) 

Xichangmao Shanyao in Jilin province; (g) Huai Shanyao in Henan province; (h) Jintian Huai Shan-

yao in Guangxi province. 
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Figure 1. History and distribution of the Chinese yam in China. (a) Shen Nong “the Divine Farmer”;
(b) Shen Nong Ben Cao Jing “Divine Farmer’s Classic of Materia Medica”; (c) Li Shizhen; (d) Ben
Cao Gang Mu “Compendium of Materia Medica”; (e) Chinese yam cultivar distribution; (f) Xichang-
mao Shanyao in Jilin province; (g) Huai Shanyao in Henan province; (h) Jintian Huai Shanyao in
Guangxi province.

Today, the Chinese yam is a medicinal plant which is extensively cultivated in the Peo-
ple’s Republic of China (PRC). The harvest time is from late October until early December.
The starchy tubers are typically blanched, or boiled quickly, to remove irritating oxalate
crystals and residual pesticides from their skins, and then carefully cut into slices [13,14].
The next step is to dry them. The crude drug yam discs have been extensively used in
“Chinese herbal medicine since ancient times to strengthen the functions of the spleen,
kidney, liver, and stomach, to decrease phlegm, and heal fatigue, chronic diarrhea, and
diabetes” [15].

In the PRC, Chinese yam is primarily grown and consumed in the Guangxi, Jiangsu,
Henan, Shandong, Hebei, Shanxi, and Jilin provinces (Figure 1e). One particular cultivar of
D. opposita, Huai Shanyao (HSY), has widely been considered to be the best, both as food and
as medicine. HSY can be found in Jiaozuo city, in the Henan province (Figure 1g) [3,12,16].
Xichangmao Shanyao, in the Jilin province, is a cultivar of D. opposita, which was introduced
and planted in northern China hundreds of years ago (Figure 1f). The Chinese yam also
has another scientific name, Dioscorea batatas Decne., which is used in the southern parts of
the PRC (Figure 1h) [17–21]. This name draws attention to the fact that the Chinese yam
is the only species known to contain all five batatasins, which regulate the dormancy of
temperate plants in the cold winter, instead of during the hot and dry season, as is the case
with African yams [18,22].
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Various D. opposita cultivars are available from the Wenxian Institute of Agricultural
Sciences in Jiaozuo City, Henan Province. There is considerable diversity among different
cultivars of Chinese yam. The HSY cultivar is “one of the four famous Huai Chinese
traditional medicines with some special traits such as heavy tubers, oily quality, less tendon,
sweet soothing, high medicinal effect, and boiling tolerance” [23]. This review surveyed the
physiochemical composition, applications as food and medicine, and research prospects
of D. opposita. A recent review by Li et al. summarized the nutritional and beneficial
functions of Chinese yam [24]. Our current review, however, includes batatasins and
excludes diogenin, which was not found by our research group specifically in the Chinese
yam [25].

2. Chinese Yam Composition

The Chinese yam contains various chemical components, including starch, non-starch
polysaccharides, fiber, protein, allantoin, dopamine, batatasins, phytic acid, choline, and
ergosterol (Table 1). The Chinese yam is made up of approximately 13–27% carbohydrates,
mostly starch [26]. According to a previous study, “In Chinese market, native starches are
considered as health food because they are obtained from green botanical sources with
undefiled properties” [27]. Yam tubers are also made up of 1–3% protein, but dried yam
is more concentrated, comparable to cereal grains [28]. The major Chinese yam storage
protein, comprising 90% of the total protein, is dioscorin [29]. Water makes up most of the
remaining mass, approximately 67–84% [26].

Table 1. Composition of Chinese yam.

Composition Content Description References

Water 67−84% - [22]
Carbohydrates 13−27% Mostly starch, including fiber [10,22]

Protein 1−3% 90% Dioscorin [23,26]

Minor molecular
constituents

Abscisin II, Allantoin,
Batatasins, Choline, Dopamine,

Glucoprotein, Mannan,
Phytic acid, Polysaccharides

[10]

Minerals Ca, Cu, Fe, Mg, Na, P, K, Zn [10]

Chinese yams hold both water-soluble fiber and insoluble fiber. Chemical studies of the
Chinese yam have revealed other minor molecular constituents, such as abscisin II, allantoin,
batatasins, choline, dopamine, glucoprotein, mannan, phytic acid, polysaccharides, and
minerals such as calcium, copper, iron, magnesium, manganese, phosphorous, potassium,
and zinc [10].

2.1. Starch

The Chinese yam starch type is the C-type, having both crystalline A-type and amor-
phous B-type [5]. Comparatively, potatoes are B-type. Among species of Dioscorea, starch
crystallinity decreases with increased amylose content, while starch swelling power de-
creases with increased amylopectin chain-length, which also increases starch crystallinity.
D. opposita has a high amylose to amylopectin ratio and is thus very viscous [30].

Starches undigested after 120 min postprandial are considered to be resistant starches [31].
Boiling Chinese yams can reduce their resistant starch content by 80% [32]. Resistant
starches benefit short-chain fatty acid production in the large intestine, inhibiting hepatic
cholesterol synthesis and suppressing colon cancer cell proliferation in vitro. “These effects
are assumed to prevent the development of coronary heart disease and colon cancer” [32].

2.2. Polysaccharide

Chinese yam mucopolysaccharide (CYMP), or root-tip yam sugar, is composed of
approximately 40% polysaccharide and 2% protein [33]. The polysaccharide fraction of
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CYMP contains mannose, fructose, galactose, xylose, and glucose [34]. The glucose and
protein composition of Chinese yam tuber mucilage (CYTM) in dry weight was found to
be 11.05% and 13.39%, respectively [35]. CYTM is largely wasted in industrial processes,
but it shows tremendous promise as a natural food emulsifier and stabilizer [36–38].

Chinese yam polysaccharide (CYP) is typically separated from dried Chinese yam
discs through extraction, and glucose and proteins have been found to comprise 63.25%
and 0.21% of CYP, respectively [39]. CYP is a kind of carbohydrate polymer, primarily
composed of mannose, glucose, galactose, and glucuronic acid [40]. CYP is regarded as
an important bioactive natural product [41]. Once purified, CYP can be useful for several
purposes, including anti-diabetic, anti-oxidative, anti-bacterial, immunomodulatory, and
anti-cancer applications [42,43].

2.3. Protein

The widespread practice of blanching yams, before cutting them into discs and then
drying them, reduces protein content. Drying yam discs at a relatively lower temperature
preserves much more of the protein [44].

Found in Chinese yam tubers, but not in the leaves, dioscorins taken from different
sources often have different structures and activities [45], but recombinant dioscorin con-
formational structures are similar to their corresponding native dioscorins [46]. Differences
“were closely related to the loss of the glycosylation from the protein” [47]. Dioscorin
exhibits carbonic anhydrase activity and weak trypsin inhibitor activity, which can slow
protein digestion [48,49]. Dioscorin also shows monodehydroascorbate reductase activity
and dehydroascorbate reductase activity [50]. Dioscorin even displays in vitro angiotensin
converting enzyme inhibitory activity, and in vivo anti-hypertensive activity [51]. In vitro,
dioscorin is a dose- and pH-dependent antioxidant against 1,1-diphenyl-2-picrylhydrazyl,
and can also capture hydroxyl free radicals [29].

Other Chinese yam proteins include lectins, a group of proteins or glycoproteins
that has carbohydrate binding capability. Chinese yams produce lectins of varying sizes:
mannose-binding lectin (DB1) and two maltose-binding lectins [52]. DB1 is insecticidal and
helps to preserve these yam tubers against pests [53].

2.4. Batatasins

The primary phenolic compounds found in Chinese yams are known as batatasins.
Originally, only dormant D. opposita aerial bulbils were thought to contain all five batatasins
(Figure 2) [18]. While all five batatasins have not been found in any other species, they
have now all been identified within Chinese yam rhizomes [54]. Batatasin I and another
structural analogue, 6-hydroxy-2,7-dimethoxy-1,4-phenanthraquinone (PAQ), have been
identified in Chinese yam rhizome methanol extract. These compounds are potential
therapeutic treatments for allergic-inflammatory conditions [45,55].

The bibenzyl stilbene molecular structures of batatasins II–V are molecular ana-
logues of resveratrol (RV), which is both a powerful natural antioxidant and inhibitor of
cyclooxygenase-2 (COX-2) expression. The primary source of RV is grapes, Vitis vinifera [56].
With diverse therapeutic properties, RV has been well-studied as a nutritional supplement,
and promises anti-diabetic, anti-oxidative, anti-inflammatory, immunomodulatory, cardio-
protective, anti-cancer, and neuro-protective activities [57]. RV derivatives were explored
as an adjunct therapy for elderly patients during the COVID-19 epidemic and were thought
to offer anti-aging, anti-inflammatory, anti-oxidative, and anti-viral effects [58].

2.5. Other Small Molecular Constituents

The Chinese yam has a variety of small molecular constituents, such as allantoin,
trans-N-p-coumaroyl tyramine (TCT), and the cyclic dipeptides etc. (Figure 3). Allantoin
is more concentrated in Chinese yam skin, but is also found in the rhizomes. Allantoin
promotes cell proliferation, speeds up healing, and soothes inflammation both internally
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and externally [34]. Allantoin is an easily synthesized small molecule and has long been
used in medicinal and cosmetic preparations [59,60].

 
Figure 2. Batatasins I–V and analogues. 
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TCT was extracted from the HSY cultivar by our research group and had consid-
erable inhibitory activity against α-glucosidase; TCT transforms into its cis-isomer, cis-
N-p-coumaroyl tyramine, with no inhibition of α-glucosidase activity, under ultra-violet
light [61]. The concentration of TCT is higher in the yam skin than inside the tuber [62].

Several other plants also contain TCT. For example, TCT from the hemp seeds of
Cannabis sativa L. has been shown to exhibit melanogenesis and anti-tyrosinase activity [63,64],
while TCT from the stems of Dracaena usambarensis Engl. has been shown to exhibit anti-
inflammatory activity [65]. TCT α-glucosidase inhibitory activity, IC50, was 0.42 µM in
Tribulus terrestris Linn. and 0.6 µM in Huberantha jenkinsii [66]. One study showed that TCT
extract from Tribulus terrestris induced extrinsic, as well as intrinsic, apoptosis pathways in
cancer cells [67].

Our research group has also found and isolated the cyclic dipeptides, cyclo-(Phe-Tyr)
and cyclo-(Tyr-Tyr), from Chinese yam tubers [68]. Cyclic dipeptides are believed to have
multiple important biological functions, such as anti-fungal, anti-bacterial, anti-cancer,
immunomodulatory, anti-inflammatory, and anti-viral activities [69].

3. Chinese Yam as Food and Medicine

Chinese yam can be served as a nutritious and functional food, and it has several
health benefits described in TCM (Figure 4):

. . . a sweet soothing herb that stimulates the stomach and spleen and has a tonic
effect on the lungs and kidneys . . . The tuber is also anthelmintic and digestive. It
is used internally in the treatment of poor appetite, chronic diarrhea, asthma, dry
coughs, frequent or uncontrollable urination, diabetes, and emotional instability.
It is applied externally to ulcers, boils, and abscesses. [34]
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3.1. Chinese Yam as Food

Chinese yam tubers can be stored for up to one year after harvesting and may be eaten
without cooking. Globally, food yams are usually stored as whole tubers or processed into
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flour [17]. Freeze-drying yam flour preserves more antioxidant activity than hot air-drying
or drum-drying [70,71].

The benefits of wheat flour, yam flour, and boxthorn yam noodles have also been
explored, as functional food consumption continues to increase every year. BALB/c
mice and humans share a more than 55% homology in the apoA-II amino acid sequence,
showing lipid metabolism similarities. Experimental mice fed a yam-boxthorn noodle diet,
rather than a strictly wheat flour noodle diet, had significantly lower total cholesterol and
triglyceride serum levels [72]. The functional yam-boxthorn noodle could become a staple
with hypolipidemic properties. Likely active lipid-lowering Chinese yam components
include dietary fiber, mucilage, plant sterols, or a synergism of all these [10].

The addition of 0.2–0.6% weight/volume of D. opposita to yogurt can provide allan-
toin supplementation without making any modifications to the fermentation and storage
process, highlighting one of potential applications of Chinese yam in fermented foods [73].
Microbial hydrolysis by fermentation enhances antioxidant activity in plant-based foods
through increased release of phenolic compounds and flavonoids by breaking down cell
walls [74]. Raw Chinese yam fermented by Lactobacillus acidophilus has been found to be a
superior functional food, healing and preventing gastric lesions in rats [75].

The Japanese cultivar of D. opposita is known as “tsukuneimo” or “iseimo”. Tsukuneimo
tororo tuber mucilage hydrolysates can be prepared with the digestive enzymes pepsin,
trypsin, and papain. Enzymes are extremely useful tools for improving functional foods [76].
Tsukuneimo tororo soup “should be recognized as one of the health foods to prevent or
improve lifestyle-related diseases such as cancer, diabetes, and hypertension” [77].

Yam peel portions are significantly better than the rhizome portions at scavenging
reactive oxygen species (ROS) [78]. Recently, yam chips have become highly marketable in
China. Yam chip preparation involves a heat pump and far-infrared radiation to achieve
“the desired moisture ratio, the smallest shrinkage of dried Chinese yam chips, the highest
rehydration percentage, and the smallest changes of color” [79].

CYTM has shown antioxidant activity in vitro [80]. CYTM is usually extracted with
solvents, centrifugation, and heat, as it can be difficult to separate CYP and starch from
CYTM. Bubble separation has recently been used as an innovative method to purify CYTM,
as the process protects antioxidants from chemical damage and heat [81]. Once CYP
and starch have been separated from CYTM, they may also serve as potent ingredients.
When eaten, CYP promises immunomodulatory benefits [34]. Meanwhile, eating modified
resistant yam starch was shown to prevent constipation and significantly improve serum
lipid profiles in a murine model [82].

Dioscorin, as the major storage protein in Chinese yam and an antioxidant, may
supplement health when eaten as a food additive or consumed in yam tubers [29,83]. It has
been shown that consuming dioscorin-containing yam products reduces blood pressure in
humans and stimulates the innate immune systems of mice [45].

Eating Chinese yams could also improve several disease conditions by reducing ROS.
A Chinese yam-supplemented diet reduced azoxymethane-induced colon carcinogenesis
among F344 rats by scavenging ROS, as well as through increased colonic mucosal gene
expression of superoxide dismutase, and suppressed colonic mucosal gene expression of
inflammatory mediators [84]. Continued Chinese yam food research will facilitate the
production of processed foods with more antioxidant and anti-hypertensive activity [85].
Chinese yam has beneficial properties as food, and it also has medicinal benefits, such as
anti-oxidative action, serum glucose reduction, and immune improvement [3]. Therefore, it
is considered to be a nutraceutical (Table 2).

3.2. Chinese Yam as Medicine

Medicinal Chinese yam is harvested in the winter and processed by washing, peeling,
drying, and slicing [10]. There are many pharmacological purposes for medicinal Chinese
yam (Table 3).
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Table 2. Nutraceutical properties of Chinese yam.

Activities Food Type/Components Ref.

As Food
Anti-diabetic Tsukuneimo [77]

Anti-oxidative Yams, Flour, Yogurt, Chips [70,71,75,77,78,84]
Anti-inflammatory Yams [84]

Anti-hyperlipidemic Noodles [72]
Anti-hypertensive Tsukuneimo [77]

Anti-cancer Tsukuneimo [77]
As Medicine

Anti-diabetic Allantoin, Batatasin I,
CYP *, TCT * [42,43,61,86,87]

Anti-oxidative Dioscorin, Batatasin I, CYP * [29,40,88]

Anti-inflammatory
Batatasin I, TCT *,
Cyclo-(Phe-Tyr),
Cyclo-(Tyr-Tyr)

[55,69,89,90]

Immunomodulatory
CYP *,

Cyclo-(Phe-Tyr),
Cyclo-(Tyr-Tyr)

[69,91–94]

Anti-hyperlipidemic Allantoin, Starch, Resistant
starch [10,95,96]

Anti-hypertensive Allantoin, Dioscorin [51,96,97]

Anti-cancer

Nagaimo lectin, Resistant
starch, CYMP *, CYP *,

Cyclo-(Phe-Tyr),
Cyclo-(Tyr-Tyr)

[32,34,42,52,69]

* Abbreviations: CYP, Chinese yam; TCT, trans-N-p-coumaroyl tyramine; CYMP, Chinese yam mucopolysaccharide.

Table 3. In vivo bioactivies of Chinese yam.

Components Bioactivities Animals Dosage Duration Ref.

Allantoin
Anti-diabetic Streptozotocin-induced diabetic rats 0.5 mg/kg 120 min [86]

Anti-hyperlipidemic
Anti-hypertensive High fat diet-induced hyperlipidemic mice Daily

5 mg/kg 4 weeks [96]

TCT * Anti-inflammatory Dust mite-induced atopic dermatitis mice Daily
50 mg/kg 4 weeks [90]

Dioscorin Anti-oxidantive D-galactose-induced oxidative stress mice Daily
20–80 mg/kg 5 Weeks [83]

HSY *
aqueous
Extract

Anti-hypertensive 2K1C * renal hypertensive rats Daily
210 mg/kg 6 weeks [98]

Starch
Anti-hyperlipidemic High fat diet-induced hyperlipidemic rats Daily

6.5 g/kg 8 weeks [10]

Anti-diabetic Humans - - [99]
Resistant starch Anti-hyperlipidemic Humans - - [95]

* Abbreviation: TCT, Trans-N-p-coumaroyl tyramine; HSY, Huai Shanyao; 2K1C, Two-kidney one-clip.

3.2.1. Anti-Diabetic

The high amylose to amylopectin ratio in Chinese yam slows digestion, a beneficial
anti-diabetic activity. High amylose consumption, as opposed to high amylopectin con-
sumption, significantly lowers serum glucose levels at 30 min and raises levels at 180 min,
while lowering postprandial insulin levels at 30 min and 60 min [99].

Streptozotocin-injected rats mimic pre-diabetic status, and injections of Chinese yam
extract every day has been shown to contribute to reduced fasting serum glucose levels in
these rats [100], leading to improved kidney function [101]. In this same model, allantoin
was shown to improve insulin resistance. Allantoin administration increased β-endorphin
secretion from the adrenal glands of these rats, activating opioid µ-receptors to increase glu-
cose transporter four expression, which increased skeletal muscle glucose uptake, thereby
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reducing the serum glucose level [86]. Another study confirmed that allantoin activates
imidazoline I3 receptors and enhances insulin secretion, lowering serum glucose levels in
the experimental rats [87].

Batatasin I and three other bibenzyls, isolated from the HSY tuber crude ethanol extract,
have shown considerable α-glucosidase inhibitory activity. These α-glucosidase inhibitory
compounds show promise as a potential new class of anti-diabetic drugs [61]. TCT, which
our research group has isolated from HSY tubers, also shows considerable inhibitory
activity against α-glucosidase (IC50 = 0.40 µM). As a carbohydrate-hydrolase, α-glucosidase
releases glucose. Several α-glucosidase inhibitors alleviate postprandial hyperglycemia
and have been developed into clinical anti-diabetic agents, including acarbose, miglitol,
and voglibose [102]. Diarrhea and hepatotoxicity have been associated with these drugs.
The low cost and relative safety of a natural source make them more suitable candidates
for α-glucosidase inhibitor screening [59].

High purity CYP, 200 µg/mL, effectively increases the glucose uptake and the expres-
sion of glucose transporter two in FL838 cells also treated with tumor necrosis factor-alpha
(TNF-α), restoring insulin sensitivity [103].

3.2.2. Anti-Oxidative

Chinese yam autolysate and enzymatic hydrolysates (digested with pepsin, trypsin,
and papain) show exceptional anti-oxidative activity [85]. Purified CYP exhibits anti-
oxidative ability to scavenge hydroxyl radicals and superoxide anions, and has a reducing
power of approximately one-half that of vitamin C. CYP scavenging ability increases with
concentration, and purified CYP even shows anti-bacterial activity against Escherichia
coli [104].

CYP exhibits a proliferative effect on endometrial epithelial cells in vitro, as a potential
natural anti-oxidative therapeutic treatment for female infertility. Endometrial cell prolifer-
ation reaches its peak at about 36 h after 100–400 µg/mL CYP administration, due to down
regulation of Bax/Bcl-2, or a pro-apoptotic/anti-apoptotic ratio [40].

Chinese yam aerial bulbil methanol extract containing batatasin I and 6,7-dihydroxy-
2,4-dimethoxy phenanthrene reduced TNF-α-induced ROS production in vascular smooth
muscle cells, and could be useful in preventing atherosclerotic plaque development [88].
Also, dioscorin exhibits powerful anti-oxidative activity, comparable to that of endogenous
glutathione at the same concentration [83]. The anti-oxidative properties of dioscorin are
greatest under acidic conditions, around pH 5 [71]. In BALB/c mice fed D-galactose to
induce oxidative stress, oral administration of dioscorin was shown to attenuate oxidative
stress [83].

3.2.3. Anti-Inflauuatory

Chronic inflammatory pathways contribute to the pathogenesis of diabetic compli-
cations, but Chinese yam extracts have produced anti-inflammatory effects in multiple
models. In pre-diabetic rats, extracts decreased levels of the pro-inflammatory cytokine
IL-6 [99], while peel extract protected male Wistar rats from liver damage caused by carbon
tetrachloride-induced hepatotoxicity, through its anti-inflammatory capacity [105].

The methanol extract of the Chinese yam rhizome (containing batatasin I and PAQ) ex-
hibits anti-inflammatory activity, inhibiting both eicosanoid generation and degranulation
in activated mast cells [55,89]. Both batatasin I and PAQ are dual inhibitors of COX-2 and
5-lipoxygenase (5-LOX). Dual inhibitors of “COX-2 and 5-LOX might synergistically inhibit
inflammation and reduce the undesirable side effects that are associated with non-steroidal
anti-inflammatory drugs” [55].

Upon oral administration of TCT to atopic dermatitis mice, atopic dermatitis was
effectively suppressed through inflammatory regulation, even as the immune response was
not significantly affected [90].
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3.2.4. Immunomodulatory

In immune regulation, CYP promotes macrophage polarization to the M1 type, thus
activating their phagocytic function and secretion of proinflammatory factors [91,92]. CYP
also stimulates peripheral lymphocytes, activating both CD4+ and CD8+ T cells (CD3+) for
a more effective antigen-specific immune response [34,93,94].

Dioscorin exhibits immunostimulatory activity and reinforces innate immunity, stim-
ulating nitric oxide and cytokine production, as well as enhancing phagocytosis [51].
While consumption of larger amounts can cause inflammation in vivo, smaller amounts
of dioscorin may help stimulate “macrophage function and immunomodulatory effect in
mucosal-associated lymphocyte tissue” [106].

3.2.5. Anti-Hyperlipidemic

Hyperlipidemia is a major cause of mortality throughout the world. In addition to
reducing lipid peroxidation through anti-oxidative effects, a direct effect of Chinese yam
on lowering serum lipid levels has been observed. In hyperlipidemic rats fed high-fat diets
with Chinese yam starch for 8 weeks, there was a significant reduction in hyperlipidemia
when compared to a high-fat diet alone: serum total cholesterol decreased by 33.8%, triglyc-
erides decreased by 46.2%, and low-density lipoprotein-cholesterol decreased by 27.5% [10].
In both rodents and humans, consuming resistant starch has a potent hypolipidemic and
prebiotic effect, improving lipid profiles [95]. By weight, raw Chinese yam is more than
33% resistant starch [32].

Allantoin administration to mice fed a high-fat diet improved hepatic steatosis by acti-
vating imidazoline I1 receptors. Allantoin activation of imidazoline I1 receptors moderated
hyperlipidemia in these mice by increasing LDLR gene expression and reducing ApoC-III
and SREBP1c expression [96].

3.2.6. Anti-Hypertensive

Intraperitoneal injections of allantoin reduced systolic blood pressure of mice fed
a high-fat diet, without changing their heart rates [96]. Attributed to the activation of
imidazoline I1 receptors, intravenous injections of allantoin reduced total peripheral resis-
tance in spontaneously hypertensive rats, reducing blood pressure, heart rate, and cardiac
contractility [97].

Anti-hypertensive effects of HSY aqueous extract on 2K1C renal hypertensive rats
were significant, reducing mean systolic and diastolic blood pressure and preventing
left ventricular hypertrophy. These benefits were attributed to a reduced angiotensin-II
level, inhibited endothelin production, and activation of the in vivo antioxidant defense
system [98].

3.2.7. Anti-Cancer

The search for alternative medicine continues, as the “majority of chemical compounds,
which have been identified as cytotoxic to cancer cells, are also toxic to normal cells” [34].
The D. opposita cultivar Nagaimo lectin shows anti-proliferative activity against several
kinds of cancer cells when fully separated and purified. “The inhibitory activity on MCSF7
(breast cancer cells) and HepG2 (hepatoma) cells was more potent than that on CNE2
(nasopharyngeal carcinoma)” [52]. The Nagaimo lectin is especially effective against
breast cancer MCSF7 cells, even provoking apoptosis. Additionally, TCT extracts showed
prominent cytotoxic activities against cancer cells such as MCSF [107], A431, and HeLa
cells [108].

CYMP and CYP have also been shown to have anti-cancer activity. At 10 µg/mL,
CYMP treatment significantly increased mouse splenocyte-mediated cytotoxic activity
against leukemia cells, and significantly increased lysosomal splenic lymphocyte produc-
tion of interferon-γ. At 50 µg/mL, CYMP treatment increased lysosomal uptake capacity
and phosphatase activity [34]. At 200 µg/mL, CYP significantly inhibited HepG2 and
SNU-739 (both hepatoma) cell proliferation [42].
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3.2.8. Combination Treatments with Chinese Yam

In TCM, the Chinese yam is always used in combination with other TCM, such
as Liuwei dihuang Wan, which is combined with five other TCM ingredients. Modern
medicine has clinically confirmed the compatibility of 9–15 g Chinese yam, raw coix seeds,
and Poria cocos to treat “puffiness” [109], and has also confirmed that 30 g Chinese yam and
astragalus can have beneficial effects on diabetes, diarrhea, and asthma [110], that 12–15 g
of Chinese yam and Ophiopogon japonicas can be used to treat a cough [111], and Chinese
yam with apricot kernel has demonstrated clinical significance against asthma, cough,
phlegm, and constipation [111]. Based on the clinical experience of modern physicians in
the applications of Chinese yam, the dosage in decoctions is usually 9–50 g, while 100–200 g
or more can be used for acute syndrome, severe syndrome, or rescue. Crude Chinese yam
can even reach 500 g in yam congee treatment.

A Chinese yam-epidemium mixture is used to improve dyspnea, exercise ability, and
the quality of life in patients with stable, moderate, or severe chronic obstructive pulmonary
disease [112]. Natural and relatively inexpensive, Chinese herbal drugs are particularly
suited to the long-term management of chronic diseases and should be researched further.

4. Discussion

The drug discovery paradox, “where breakthroughs in technology and an increasing
volume of chemical and biological information have been matched by a puzzling decrease
in the emergence of new drug entities”, has compelled a return to nature [113]. The main
“bright spot” of innovation has involved tools used to study deoxyribonucleic acid (DNA).
Previously, little was known about Chinese yam origins and phylogeny. Random amplified
polymorphic DNA has been applied to understand the genetic variation of D. opposita
cultivars [114]. Remarkably, it has been revealed that HSY is not technically D. opposita,
but rather closer to Dioscorea alata L. [115]. Advantages demonstrated in genetic diversity
call for “developing long-term strategies, such as modifying breeding programs through
increasing utilization of wild species, conserving core germplasm, and establishing gene
resource pools” [114].

The most promising of research prospects for future studies of the Chinese yam
may focus on its anti-oxidative components and relate them to the control of oxidative
stress, which has been implicated as a causative agent in many chronic and degenerative
diseases, such as diabetes, cancer, coronary heart disease, Alzheimer’s disease, and even
aging itself [29,78]. The Chinese yam has a long and storied history, both as a nutritious
food source and as a source of some of the most famous TCM. Modern science is finally
confirming the long-known health benefits of the Chinese yam and HSY [116]. Multi-target
phytochemicals and TCM demonstrate many advantages [113]. The Chinese yam displays
a myriad of distinct physiochemical properties, with exciting potential as both a food and a
medicine [78].

5. Conclusions

This D. opposita review summarized its chemical compositions, bioactivities, and appli-
cations as both food and medicine. The Chinese yam presents various activities, including
anti-diabetic, anti-oxidative, anti-inflammatory, immunomodulatory, anti-hyperlipidemic,
anti-hypertensive, and anti-cancer functions. For thousands of years, the Chinese yam has
been used to treat anorexia, chronic diarrhea, and diabetes. Therefore, the Chinese yam has
been deployed in various applications as a functional food and as medicine.
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