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Recently, polysaccharides from Bletilla striata, a member of the orchidaceous family, aroused the wide interest of people, especially
their isolation, chemical properties, and bioactivities. It is reported that these polysaccharides are the most important biologically
active components of B. striata, exhibiting various biological activities, such as immunomodulatory, antioxidant, antifibrotic, and
hemostatic effects. This review appraised the available literatures which described different aspects of B. striata polysaccharides,
including the extraction, separation, purification, structural characterization, and biological activities. We expect to lay the
foundation for further investigation of the application of B. striata polysaccharides in the field of functional foods and biomedicine.

1. Introduction

Bletilla striata (Thunb.) Reichb. f. (Orchidaceae), named “Bai
Ji” in Chinese, belongs to the orchidaceous family and is dis-
tributed widely in eastern Asian countries, including China,
North Korea, Japan, and Burma [1, 2]. B. striata has been
widely used in traditional Chinese herbal medicine (TCM)
for thousands of years and is one of the “seven white” in
ancient China, mainly distributed in the Qinling Mountains
and Yangtze River region [3, 4]. TCM holds that B. striata
is bitter, astringent, neutral, and warm and has bioactivities
in alimentary canal mucosal damage, ulcers, bleeding,
bruises, and burns [4, 5]. Also, the functions of hemostasis,
detumescence, and improving one’s health of B. striata were
recorded by Chinese pharmacopeia (2010) [2, 6].

Increasing numbers of modern chemical and pharmaco-
logical studies revealed that B. striata has many beneficial
effects, including healing, hemostasis, antioxidation, anti-
inflammation, antifibrotic, and immunomodulatory activity
in vitro [4, 7, 8]. These multiple pharmacological effects of
B. striata are attributed to its various functional ingredients,
such as polysaccharides, saponins, flavonoids, terpenoids,
trace elements, and other chemicals [1, 4], among which

the polysaccharides (BSPs) have gradually received attention
and are now considered to be the main active substance of B.
striata for its beneficial effects [9-11]. BSPs isolated using
different extraction and purification methods have been con-
firmed to be structurally diverse biomacromolecules with
various functions [2]. Their anti-inflammatory [12], antitu-
mor [13], immunomodulatory [14], and antifibrotic [15]
activities have been well recognized. Moreover, BSPs have
been used as a therapeutic agent for the treatment of bleeding
[16, 17]. So for, BSPs with multiple functional applications
have been widely used in food and medical industries [2].

Throughout the available literatures, there has been no
systematic review of B. striata polysaccharides. Neither has
there been a systematic review on the extraction and purifica-
tion techniques nor on the structural characteristics and bio-
logical activities. In this review, we intend to systematically
summarize the research findings about BSPs in the past
decades to provide a comprehensive insight into the extrac-
tion and purification techniques as well as the structure and
pharmacological effects of BSPs.

The main purpose of this review is to provide informative
knowledge which is expected to promote better utilization of
these polysaccharides and to preliminarily illustrate the


https://orcid.org/0000-0002-9043-603X
https://orcid.org/0000-0002-6501-7925
https://orcid.org/0000-0003-3499-0201
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2020/5391379

2 BioMed Research International
TaBLE 1: A summary of the extraction of polysaccharides from Bletilla striata.
No. Times (min) Solid-liquid ratio Temperature (°C) Other conditions Yield (%) References
Routine extraction
1 150 1:30 80 2 times [18]
2 180 1:10 60 18.50 [24]
3 240 1:5 80 1 time [66]
4 180 1:15 90 Cold soaking extraction 6 h, first 2 times 28.43 [67]
5 90 1:30 80 26.45 [43]
6 180 1:10 90 3 times 10.00 [68]
7 90 1:10 920 2 times 7.64 [69]
8 180 1:6 90 Alkali solution, 3 times [70]
9 240 95 0.2 M NaOH, 3 times 62.50 [36]
Ultrasound-assisted extraction
1 50 1:50 60 400 W, 2 times 26.023 [25]
2 5 1:20 50 W 323 [54]
3 20 1:25 100 W 12.343 [71]
4 80 1:30 30 126 W 19.94 [72]
Microwave-assisted extraction
1 5 1:63 504 W, pH7.0 32.48 [26]
2 5 1:20 200W 6.14 [54]
Ultrasonic 50 W
3 > 1:20 Microwave 200 W 6.98 [54]
Infrared-assisted extraction
1 150 1:53 75 1 time 43.95 [20]

relationships between the structure and bioactivities of BSPs,
as well as pave the way for further exploitation of these com-
pounds in the field of biomedicine.

2. Extraction and Purification Methods

In the past decades, diverse methods have been described for
the extraction, isolation, and purification of polysaccharides
from B. striata [9, 18-20]. Extraction methods of BSPs from
pretreated dry powders are summarized in Table 1. Gener-
ally, water extraction at a certain temperature is the classic
and also most convenient method for laboratory extraction
and even industrial extraction [21-23]. Extraction time and
temperature have significant influences on the yield of con-
ventional water extraction, and solid-liquid ratio is usually
in the range of 1:5 to 1:50. Different extraction conditions,
such as the source of B. striata, extraction temperature, time,
solvent, and the raw material to solvent ratio, have significant
effects on the extraction rate of BSPs [2, 3, 23].

Wang found the following optimum conditions for
extracting BSPs using distilled water: extraction tempera-
ture—60°C; extraction time—3h; and water:raw material
ratio—10: 1. With this method, only one round of extraction
produced a final yield of 18.50% [24]. However, hot water
extraction still has the disadvantages of being time consum-
ing and having high temperature, low efficiency, and possible
polysaccharide degradation.

To improve the yield of extracted BSPs, other techniques
have also been applied, such as ultrasonic- [3, 25], micro-
wave- [3, 6], and infrared-assisted [20] extraction, by pro-

moting the breakdown of the B. striata cell walls [23]. For
example, He et al. reported that ultrasound-assisted extrac-
tion based on an orthogonal array design could improve
the extraction efficiency of polysaccharides. They also
reported the following optimal extraction conditions with
two rounds of extraction: ultrasonic power—400 W; extrac-
tion time—O0 min; extraction temperature—60°C; and water
to raw material ratio (w:w)—>50: 1. Under these conditions,
the yield of crude polysaccharides from B. striata harvested
in Shanxi province increased to 26.02% [25]. Microwave-
assisted extraction has also been explored to maximize the
yield of BSPs. The most favorable conditions were found to
be the following: microwave power—504 W; extraction
time—5min; and water (pH7.0) to raw material ratio
(w:w)—63:1 [26]. In addition, with the help of
infrared-assisted extraction for BSPs and the Box-
Behnken design, a considerable improvement of the
extraction yield has been realized. An extraction yield of
43.95+0.26% was achieved using an extraction tempera-
ture of 75°C, a water to solid ratio of 53mL/g, and an
extraction time of 2.5h [20]. In summary, we could find
that each of these assisted extraction methods could contribute
to shorten the processing time, reduce solvent consumption,
and further decrease the economic cost while improving the
extraction efficiency of BSPs [3, 6, 27].

In order to illuminate the composition, molecular mass,
and basic chemical structure of BSPs, further purification of
crude polysaccharides is needed. The main purification
method is column chromatography with various adsorbents
and eluents. In this process, fractions containing
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FIGURE 1: Schematic representation of the extraction, purification, and bioactivity of polysaccharides from Bletilla striata.

polysaccharide products are collected, dialyzed, concen-
trated, and lyophilized to receive pure polysaccharides [28,
29]. As reported before, ion exchange chromatography
(DEAE-cellulose and DEAE-Sepharose Fast Flow) could sep-
arate neutral polysaccharides from acidic ones using a salt
gradient for elution, whereas gel filtration (Sephadex G col-
umn and Bio-Gel P column) could separate polysaccharides
according to the differences of their molecular weights
(Figure 1) [9, 19, 30]. For instance, Wang et al. fractionated
four different parts with a DEAE-cellulose column
(3.0 x 55 cm), preequilibrated with distilled water and eluted
with 0, 0.05, 0.2, and 1.0M of NaCl at a flow rate of
1.5mL/min. The collected fraction was further purified on a
Sephadex G-200 column (1 cm x 100 cm) and eluted with dis-
tilled water (10 mL/tube). Sugar-positive parts were gathered,
concentrated, and lyophilized to obtain two homogeneous
polysaccharides, BSP-1 and BSP-2, with an average molecular
weight of 83.54kDa and 12.60 kDa, respectively [9].

The procedures used to separate and purify polysaccha-
rides from B. striata are summarized as follows [2]. The
tubers of B. striata were overdried, finely pulverized, and
sieved through a 30-mesh sieve, and then the powders were
homogenized and dispersed in hot double-distilled water,
then filtered to remove impurities. The crude extracts were
precipitated by the addition of three vol. of 95% (v/v) ethanol
and left to stand overnight. The resultant precipitate was col-
lected by centrifugation. The last two steps were repeated to
resuspend the precipitate in double-distilled water. Deprotei-
nization was done by adding 1/3 vol. Sevage reagent (chloro-
form/n-butanol, 4:1) to the solution and stirring overnight,
until the absorption of the solution at 260 nm and 280 nm
was zero, then the aqueous phase was collected by centrifuga-
tion at 3500 rpm for 10min. After decolorization, dialysis,
evaporation, precipitation with ethanol, filtration, and lyoph-
ilization, the crude B. striata polysaccharides are obtained [2,
3, 5]. The crude extracts are redissolved and applied to differ-
ent chromatographic columns described above, eluted with
appropriate running buffers, collected, dialyzed, concen-

trated, and lyophilized, to produce the pure B. striata poly-
saccharide (BSP) [2]. Then, the polysaccharide contents are
determined using the phenol-sulfuric acid method [31], and
proteins in the polysaccharides are quantified with the Brad-
ford method [32].

3. Physiochemical and Structural Features

The structural characteristics of plant polysaccharides,
including molecular weight; monosaccharide composition
and sequence; and types, positions, and configurations of gly-
cosidic linkages as well, are the key to determine their unique
physiochemical activity [21, 33, 34]. There are polysaccha-
rides with various monosaccharide constituents and chemi-
cal structures isolated from B. striata. Meanwhile, the
monosaccharide constituents and basic chemical structures
of BSPs have been determined by several research groups
through infrared spectroscopy (IR), nuclear magnetic reso-
nance (NMR), gas chromatography-mass spectroscopy
(GC-MS), gas chromatography (GC), high-performance lig-
uid chromatography (HPLC), acid hydrolysis, methylation
analysis, periodate oxidation, and Smith’s degradation [7, 9,
18, 35]. The primary structural characteristics of BSPs and
also their biological activities are summarized in Table 2,
together with their related bibliographies.

3.1. Average Molecular Weights. HPLC and high-
performance gel permeation chromatography (HPGPC) are
mainly used to determine the average molecular weights of
BSPs [8, 12]. Wang demonstrated that molecular weights of
BSPs from different isolating fractions were 355.8kDa
(BSPS-I), 1743kDa (BSPS-II), 52.8kDa (BSPS-III),
174.0kDa (BSPS-IV), and 59.9 kDa (BSPS-V) [36]. It should
be noticed that different experimental conditions may have
impacts on the molecular weights of polysaccharides. Reports
about the Mw of various B. striata polysaccharides ranged
from 10* to 10° Da.
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3.2. Monosaccharide Compositions. In general, with a process
of acid-mediated cleavage of glycosidic linkages, derivatiza-
tion, detection, and quantification with GC and HPLC, peo-
ple could get the information of monosaccharide
compositions [9, 14, 36]. And owing to different raw mate-
rials and purification processes, different monosaccharide
compositions of BSPs are derived.

It is reported that most of BSPs are composed of mannose
and glucose with a similar molar ratio [2, 14, 37]. Wang et al.
separated two polysaccharides, BSP-1 and BSP-2, from B.
striata and analyzed their monosaccharide compositions
with GC [9]. The results are shown in Table 2. Diverse BSPs
might have similar monosaccharide compositions in various
molar ratios.

3.3. Chemical Structures. Besides monosaccharide compo-
nents and molecular weights, information about structure
or conformation of BSPs has been demonstrated. So far, all
available evidence (Table 2) indicated that BSPs were a sort
of glucomannan [2, 5]. An early publication in 1993 first
reported that BSPs contained glucose and mannose in a
molar ratio of 1: 3, with the backbone consisting of 1,4-linked
aldohexopyranosyl residues [37]. In addition, the structural
features of a water-soluble polysaccharide (BSP-2) were stud-
ied by methylation analysis, GC-MS analysis, Fourier
transform-infrared spectroscopy, 'H, °C, HSQC, COSY,
and HMBC NMR spectroscopy [9]. It was shown that the
primarily BSP-2 structure was deduced to be —4)-3-D-Glcp
(1—4)-B-D-Manp (1—4)-B-D-Manp (1—4)-B-D-
Manp(1—. A schematic structure is shown in Figure 2(c).
The primary structures of the B. striata polysaccharide (des-
ignated BSPF2), with a molecular weight of 2.35 x 10° Da,
containing mannose, glucose, and galactose in a molar ratio
0f 9.4:2.6:1.0, were determined with a combination of chemi-
cal and instrumental analyses, including methylation analysis,
GC, methylation, and FT-IR. The backbone of BSPF2 consisted
of (1—4)-linked mannosyl residues and (1—4)-linked glucosyl
residues in a molar ratio of 2:1 [14].

As illustrated in Figure 2, the hypothesized structure of
BSP fractions consists of two types, the linear chain and the
branched chain, respectively, and the branched polysaccha-
rides composed of mannose and glucose with different ratios
are common [2].

3.4. Conformational Features. The activities of polysaccha-
rides have a close relationship with their molecular weights,
chemical structures, and chain conformations as well
[21, 38]. However, few reports are available on the solu-
tion properties or chain conformations of BSPs. As for
the advanced structure of BSPs, Qu et al. discovered that
a shift in the maximum absorption wavelength (503-512 nm)
of BSPs that appeared in distilled water was longer than that
examined in the Congo red solution without BSPs (487-
498 nm), indicating that BSPs exhibited a triple helical confor-
mation [20]. The surfaces of BSP fractions exhibited a loose fil-
amentous network, although there were large differences
depending on concentration. Besides, some angular irregular
voids were observed in the network structure. These voids pos-

sibly represent spaces that remained after ice crystals subli-
mated during the freeze-drying process [8].

The B. striata polysaccharide (BSP) could be used for
preparing a fiber with mechanical properties through the
environment-friendly method of phase inversion with etha-
nol as the nonsolvent. The prepared BSP fibers were woven
into a fabric with excellent flexibility and had excellent flexi-
bility with potential application in the curing of skin wounds
[39]. This BSP hydrogel represented a preferable swelling
ability and an appropriate water vapor transmission rate,
and has been proven to control the inflammatory responses
and accelerate the wound closure and thus has potential
application in wound healing [40].

It is difficult to determine the definite relationship of the
chain conformations, solution properties of BSPs, and their
biological activities [41]. Further confirmation of the chain
conformations of BSPs in an aqueous solution should require
other investigations with advanced techniques, such as vis-
cosity analyses, static and dynamic light scattering, circular
dichroism, transmission electron microscopy, scanning elec-
tron microscopy, and atomic force microscopy in future
research [21, 42].

4. Biological Activities

Based on the theory of traditional Chinese medicine, B. striata
is widely used to treat alimentary canal mucosal damage,
ulcers, bleeding, bruises, and burns [2, 36, 43]. In recent years,
owing to their various biological properties and pharmacolog-
ical functions, plant polysaccharides attract extensive attention
in the field of biology and medicine. Similarly, more and more
studies indicated that polysaccharides were a major class of
bioactive compounds in B. striata, both in its beneficial effects
on human health and its pharmacological value [2, 44, 45].
The multiple bioactivities and health benefits of BSPs are sum-
marized and compared in detail below.

4.1. Immunomodulatory Activity. Working as immunomod-
ulators or biological response modifiers, natural polysaccha-
rides play a role in immunomodulation, which is
considered to be an important biological function [46, 47].
The immunomodulatory activities of plant polysaccharides
could be correlated with their structures, including molecular
weights, chemical compositions, and glycosidic linkages [21,
48, 49]. Peng et al. reported that the B. striata polysaccharide
fraction (BSPF2) could concentration-dependently induce
spleen cell proliferation, and it was characterized by a strong
stimulation of proliferation of mouse spleen cells [14].

The immunomodulatory activities of B. striata polysac-
charides (BSP-1 and BSP-2) were previously investigated in
rats treated with cyclophosphamide by Wang et al. [9]. Their
results indicated that the thymus index inhibition rates of
BSP-1 and BSP-2 were -23.5% and 3.3%, and the spleen index
inhibition rates of mice with immune dysfunction were also
increased, with inhibition rates of -36.0% and -24.4%,
respectively. Furthermore, BSP-1 could significantly improve
the immunological function of mice that had been immuno-
suppressed by cyclophosphamide and increase the thymus
index in in vivo experiments [9, 24].
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4.2. Antioxidant Activity. To study the mechanisms of tradi-
tional Chinese medicines as potential nutraceutical and ther-
apeutic agents, investigating antioxidant activities is the focus
of many researches, with various assay methods and activity
indices [50, 51]. It has been reported that a wide range of bio-
functional components of plants, fungi, and animals have
strong antioxidant activities, among which polysaccharide
is quite a representative one [52, 53].

Some research groups have demonstrated the antioxida-
tive activities of B. striata polysaccharides in vitro. For exam-
ple, Qu et al. recently demonstrated that BSPs have a definite
antioxidative activity, estimated in 2,2-diphenyl-1-picrylhy-
drazyl (DPPH) radical, hydroxyl radical, and superoxide
anion systems. BSPs display a dose-dependent DPPH radical
scavenging effect of 42.20%, a hydroxyl radical scavenging
effect of 35.97%, and a superoxide radical scavenging effect
of 43.70% at the tested concentration of 5mg/mL [20].
Besides, Cai et al. found that BSPs achieved by ultrasonic-
microwave synergistic extraction had significantly higher
hydroxyl radical and DPPH radical scavenging effects [54].
However, the in vivo antioxidant activities of BSPs are
reported to be less marked.

4.3. Anti-Inflammatory Activity. It is reported that the anti-
inflammatory effects of polysaccharides could be influenced
by many factors, including their molecular size, form, degree

of branching, and solubility in water [21, 53]. As we have
mentioned before, many previous studies have suggested that
polysaccharides exert strong anti-inflammatory activity
through different mechanisms [53, 55]. The study reported
by Yue et al. demonstrated that BSPb exhibited significant
anti-inflammatory and antioxidative activities in Ang II-
induced HMCs via the NOX4 and TLR2/MyD88 pathways,
efficiently mediating the expression of key factors, such as
NOX4 and TLR2, to attenuate the generation of ROS and
inflammatory cytokines [12]. Lai et al. previously reported
that BSPs could significantly downregulate inflammatory
markers, viz., L-1f, TNF-a, COX-2, and iNOS, and upregu-
late proinflammatory cytokines, like TIMP-1 and TGF-p1,
and the anti-inflammatory properties of BSPs might be
involved with the regulation of oxidative stress [18].

4.4. Antifibrotic Activity. Only few studies have demonstrated
the direct antifibrotic effects of B. striata polysaccharides.
More detailed studies are required to clarify the composi-
tional features and antifibrotic activities of BSPs. Wang
et al. reported that BSPb, isolated from the roots of B. striata,
showed a dose-dependent effect on the proliferation of
human mesangial cells (HMCs) and played an important role
in protecting against the renal fibrosis effect, which is proba-
bly mediated by downregulating TGF-f3 RI, TGF-f RII, and
a-SMA in vitro [15].



4.5. Hemostatic Activity. Pharmacological studies of plant
polysaccharides have shed some light on a novel aspect of
drug delivery in treating bleeding, bruises, and burns [2,
56]. Polysaccharides could promote tissue repair through dif-
ferent growth factors and produce healing effects by inducing
endothelial cell proliferation and vascular endothelial growth
factor expression or proinflammatory cytokine expression in
macrophages [57, 58].

The research of Wang et al. previously reported that B.
striata polysaccharides could upregulate vascular endothelial
growth factor expression and enhance vascular endothelial
cell (EC) proliferation in vitro in 2006 [37], and two years
later they elucidated that the wound healing mechanism
might be that the BSPs could induce coordinate changes in
the mRNA levels of inducible nitric oxide synthase (iNOS),
tumor necrosis factor alpha (TNF-«), and interleukin 1 beta
(IL-1) and then enhance the expression of these cytokines,
but that the BSPs have no effect on interferon gamma
(IEN-p) level [59]. BSPs enhanced the proliferation and
migration of 1929 cells and significantly accelerated the
wound healing process in vivo in full-thickness skin defect
wounded models. The BSP hydrogel could accelerate
wound healing and promote reepithelialization and colla-
gen deposition by means of TGF-f/Smad signal pathway
activation [60].

4.6. Gastrointestinal-Protective Effect. B. striata polysaccha-
rides showed bioactivities in protecting the gastrointestinal
mucosa. Such polysaccharides could promote tissue repair
through different growth factors and produce anti-
inflammatory effects by suppressing the neutrophil/cytokine
cascade in intestinal epithelial organization. Luo et al. previ-
ously reported that BSPs alleviated intestinal epithelial bar-
rier disruption in rats with thioacetamide- (TAA-) induced
liver cirrhosis. They found that BSPs markedly reduced
endotoxin levels, inhibited the inflammatory cytokines IL-6
and TNF-a, elevated expression of zonula occludens- (ZO-)
1 and occludin at tight junctions, and thereafter, improved
the intercellular tight junctions [61, 62]. BSPs had the capac-
ity to protect IEC-18 cells from LPS-induced injury, and the
mechanisms could be associated with decreasing the inflam-
matory cytokine levels of IL-6 and TNF-« and elevating the
expression of ZO-1 and occludin, which might serve as a
new protective agent for LPS-induced intestinal epithelial
barrier disruption [63]. The gastroprotective mechanisms of
BSP could be related to the mitigation of oxidative stress,
neutrophil infiltration, and inflammatory cytokine accumu-
lation. The inhibition of MAPK/NF-«B signaling pathway
activation was mediated by BSP, and pretreatment with
BSP promoted the production of acid mucus and upregulated
endogenous PGE 2 production, which protected the gastric
mucosa from damage induced by ethanol [64].

4.7. Other Biological Activities. B. striata polysaccharides
were shown to have significant in vivo and in vitro antitumor
activities [2]. Li and Bai previously investigated the in vivo
and in vitro effects of paclitaxel nanoparticle- (PTX-) loaded
BSPs on human gastric cancer cells. The results suggested
that BSP-loaded paclitaxel nanoparticles could realize
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enhanced drug delivery and exert an antiproliferative effect
on the human gastric gland cancer cell line (MKN45) effec-
tively and safely both in vivo and in vitro [10].

The lifespan of C. elegans was extended, and its locomo-
tion ability and stress resistance were increased and mRNA
levels of age-1 and hcf-1 were reduced after BSP treatment.
BSP could produce an antiaging effect on C. elegans through
the insulin/IGF signaling pathway [65].

5. Conclusion and Future Perspectives

As a classical traditional Chinese medicine, B. striata has
been extensively investigated in the past decades. Among
the various active ingredients of this plant, polysaccharides
attract broad attention by virtue of their excellent biological
properties and pharmacological functions. Early research
has been done and published on the extraction, purification,
and preliminary structural identification as well as on the
biological functions of B. striata polysaccharides. In this
paper, we reviewed recent advances in research on the struc-
ture and bioactivities of polysaccharides from B. striata.

Over the past decades, phytochemical studies have iso-
lated a variety of B. striata polysaccharides. The structural
diversity and heterogeneity make research challenging in
terms of structural perspectives.

Several reports have systematically explored the chemical
structures of BSPs. The main methods used for characteriza-
tion in these studies were still HPGPC, partial acid, oxidation
with periodic acid, Smith’s degradation, HPLC, GC, IR,
"H-">C-NMR, and GC-MS. It is reported that the glycan
backbone of BSPs is mainly represented by 1,4-linked man-
nosyl residues and 1,4-linked glucosyl residues, with few side
chains attached to O-2, O-3, or O-6, accompanied by differ-
ent branching and terminal sites.

Besides, several studies have focused on the pharmaco-
logical functions of B. striata polysaccharides, e.g., antioxi-
dant, antifibrotic, and hemostatic activities, while few
studies focused on the relationship between chemical struc-
ture and biological activity. Further investigations are
required to fully unfold these mysteries. Similarly, more pre-
clinical and clinical trials are required to confirm the reliabil-
ity and effectiveness of B. striata polysaccharides in human
health, as in vitro observations cannot accurately reflect
in vivo effects.

On the other hand, the development of new “omic” tech-
nologies, such as microbiomics, transcriptomics, metabolo-
mics, and proteomics, and current techniques including
genomics and bioinformatics will definitely contribute to
uncover the mechanisms of various biological activities of
B. striata polysaccharides.

As more attention is given and new research methods
have arisen, the significant medicinal value of Bletilla striata
polysaccharides will be featured, and their wide exploitation
and utilization in the field of biomedicine and functional
food can be expected in the near future.
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