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Abstract ; Bletilla striata( Thunb.) Reichb.f.,a traditional Chinese medicinal herb,has been widely used in clinical practice for
treating a variety of conditions,including hemorrhages , ulcers, carbuncles, toxic swellings, and skin fissures, showing significantly
medicinal value. Bletilla striata polysaccharides are recognized as the herb’s main active components. Extensive research has
revealed that Bletilla striata polysaccharides exhibit a range of pharmacological activities,such as hemostasis , anti-inflammation ,
antioxidant properties, mucosal protection, and anti-tumor effects. Furthermore , Bletilla striata polysaccharides possess excellent
biocompatibility , biodegradability , and bioadhesive properties,leading to their widespread application in the fields of biomaterials
and industry.In recent years, there has been a considerable amount of research literature on the extraction, separation, purification,
and structural characterization of Bletilla striata polysaccharides. However, the extraction processes and purification methods vary
significantly in terms of the extraction yield and structural characteristics of Bletilla striata polysaccharides.The advancements in
extraction methods, purification techniques, and structural characterization studies of Bletilla striata polysaccharides was
summarized , aiming to provide assistance for further research and development.

Key words: Bletilla striata( Thunb.) Reichb.f.;polysaccharides ;extraction ; purification ;structure characteristic ;technology

H X J@ Bletilla Rehb. £ A Y &R 2B 2 4FEA T ( Hayata ) Schltr. . # & 1 & Bletilla ochracea
WRE AN, A 6 F AEsAfGE 5 H AR Schltr. fEH M Bletilla sinensis ( Rolfe) Schltr. 2 H
WA A RE ™ 4 B, o0 A FRILHR A, J Bletilla striata ( Thunb.) Reichb.f., F A H &
IR FEE" mIE /A M Bletilla Jformosana R EZG L) (2020 Fi—30) WAk fh R, B s

i B A :2024-03-21 ; M8 B 4 HEA :2024-06-27

E£TH . StMARHEO I H (R 28202014075 ) 538 XATRHEH R0 H GETRHS HZ 5£[2022]433 %),
YEETE N HHME(1991-) 5B, H 5005, SN N B =8 20, 225 T 1l Sk v 24 B IR 24 i AR 9T
BIIEE : AR , E-mail :445068127@ qq.com,

SIS JH M, Jrenis , RaOME % I R 2RI SlifbBAR S Z5 M AW G J [ 1] Ab24i70] 2024 ,46(9) :41-52,,



42 Pzt

CHEMICAL REAGENTS

55 46 B4 9 ]

AR AL AP A LB e PR E )32 F T4 b i &
FHIPEE | Bk B 2 AE ) B B 2 UL 1
H [ Z W ( Bletilla striata polysaccharide , BSP ) J&H
2y S FEA RO . AR R, BSP A
ALk B BT DAL B R AP A S T
TR BAE RO TR B A bR B B 20
gz R T S T BSP B R A A P A
BNE AT AR (S5 R S B P LA AR R B
PESFRRIE S AT N, FVE S Wl am e AR
Hid K B AW BT, SR 2 H 5 HOGHE
BSP B 25 AR Rl R ISE T, BSP B $R I, 23 B
ai fb N 45 My R AR A BF 5T 8 A X D

a 2 | b

Bl1 XY (a) I K258 (b)
Fig.1 Bletilla siriata plant (a) and Bletilla striata
rhizome (b)
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Tab.1 Advantages and disadvantages of extraction methods for BSP
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Tab.2 Chemical composition and structural characteristics of BSP
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pBSP Gle-Man(1.00:1. 34) (1—4) B-D-Manp . (1—4) -a-D-Glep Fll(1—3) -B-D-Manp 327.6 [59]
FBP Gle-Man( 1. 00:2. 70) B-HH i 6.79 [60]
BSP-1 Gle-Man( 1. 00:8. 00) BT R 472 [61]

—4) -Manp-( 1—>Fl1—4) -Glep-(1—
BSP Gle-Man (2. 49:7.51) —4) -B-D-Glep-( 1—[ 4) -a-D-Manp-( 1] ,—4) -a-D-2ace- 58.46 [62]
Manp-( 1—>8E R H R HH
BSP-4 Gle-Man( 1. 00:1. 26) a-D-Manp-(1—3) -8-D-Manp-(1—[ 4) 8-D-Glcp- 23 [63]
BSAP Gle-Xyl-Man(2.39:1. 00:0. 21) — 22.9 [64]
. a-D-Manp-(1—3) -B-D-Manp-( 1—[4) B-D-Glcp-(1]2—4) -

LMW-BSP  Glc-Man( 1. 00:1.26) B-D-Manp-( —3) B.D-Manp-( 1 23 [65]

. (1—4)-a-D-Glep ,(1—4) -B-D-Manp , (1—3,6) B-D-Manp |

FSP le-Gal-Man( 1. 00:2. 03 :3. 4 1
pFS Gle-Gal-Man (1. 00:2. 03:3. 45) (1-56) B-D-Galp 9 [66]
G-BSP Gle-Man( 1. 00 :4. 80) — 178 [67]

— Gle-Man( 1. 00:6. 00) B-Hitr i

620 [68]
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E2i1TA 20 % A5 100 KOs AHXS 43T /kDa SCHik
BSP Gle-Man( 1. 00:3. 50) B-HETT 20 [69]
BSPb Gle-Man(3.00:1. 00) o- BT B-HHF 260 [70]

A ‘ o EfE: (1—-4) -Man FI(1—4) -Gle

BSPF2 Man-Gle-Gal (9. 40:2. 60:1. 00) W1 ( 169 -Cal F1( 14) -Man 235 [71]
BSP-1 BSP-1:Gle-Man( 1. 00:4. 00) —4) +B-D-Glep( 1—4) B-D-Manp( 1—4) -B-D-Manp (1—4) - 83. 54 (7]
BSP-2 BSP-2:Gle-Man( 1. 00:3. 00) B-D-Manp(1— 12. 60

TE =" FOR KM E ; Cle-F 458 ; Man-H B4 ; Fue- 4 508 ; Xyl- A ; Gal-2FZLI ; Rha- 7R

3.1 BSP W4/t

ZWE I 21 BE S BT AR A 5T LA R AR Y E R
T, Y AR B R T X 22 R AR S SR
HATINAE , 2250 (UV) 43 BT 2 5 BRAF 0 B 1 S
1% 47 2% 0T A SR FH 28 I 1 W T 0 2R o rh 2R
& AT E , JTTR s N JTR A H JT
o, UL AUA I A S T A A i )
R IR Z2 B i ORI IR B F b A T . PSR
FEF | SR U BE 4 Akl B K HE BT 1) i 4R R
FHHZHE T Sevag IR M E BT R T4
IR T Ay B aliAk, AR -G R b vk R Al
BIRTF 999%™ IE PR R A R BB
Bhi i A B5E I 4 )2 BT ( DEAE-Sepharose Fast Flow )
PIZEM 7K & 0.05.0.1.0.3.0.5 mol/L NaCl ¥
HELLPEMERE AT 4l A5 3] BSPS- T ~ V., FI| FH 2 -
T R V0 S HRE 7 2 7 40 LU, R - ) PR R R T
T2 B IR Y 5 5, BCA 25 1 R B8 I s iR 70 &l
FE AR T, 5 P2 3 v A 1) O R
1%, Horb BSPS- I SbE & fi fe = M 63.26% , BSPS-
V& HE AR N 49. 28% , BSPS-V HOBE S R &+
=K 6.76% , BSPS-IV & & A~ 5.07%., [F] B}
BSPS- 1  BSPS-IV  BSPS-V & H — & & & 1
J5, 1M BSPS- 11 At BSPS-MI A & 2 (1, 5 B3
LD T BSP YN ES alifb  SEFERAE , IR RS
HIRALAE R, 95% (1) ZBEDEATULHE , Sevage 14
A3 BR, , 4kZR H] DE-252 [ 8122 i 4F
Y ZE A Sephadex G-100 #1432 4lifb15 5 BR, , 7
FEoME R EoR,BR, KW N JTE, H tE S &
H 7% ,C ICESR N 41. 4% , BER B 5 G153 B
B — Xt R B BR, NI —Z8E, 25 EOHT,
ANy aifk )57k BSP (Al A —E 225,
3.2 BSP MYAHXI il e

AEXT 43 T 2 e 22 0 T 2 B AR AR 2 —
BSP AHX 73 0 5 8 >R FH R RO AH £ i 1 FH 78
RCEFA I % ( HPLC-ELSD) | i 350 R T HERR: €2,
T 2 ff1 BE OGS 1 (HPSEC-MALLS) | %

Ji% 3% 0 1% ¥ (HPGPC) | i U BUHEBE €0, 1% 75
(HPSEC) 2533 52 ) Wang 250570 A1y K e 25
WA B UM 2 8, 400 DEAE-52 4 {5 3% I
Sephadex G-150 A {6 35% ik #4174l fL 15 2] BSP, i
it HPLC-ELSD {175 BSP ({250 T-HZ 0 1. 7
10° Da, L4 W %™ i i Sephadex G-200 FI
Sephadex G-25 &k K7 — 25 43 55 i A /K 4 B 37T
205, R HPSEC-MALLS ¥Ex%t4lifb 5 1 e £
WEVEATE548 53 B Ao 7 e I, A5 31 (1 e 2 R
T8 M, =9.545%10" g/mol , ¥4 314> T &
M, =7.297x10* g/mol, 3 i % BE M i 4l Bl /K 42
REDTHE I SR 20 2R T Sevag ¥EBREE 1T, W&
BT SBT3y B 4lifk , HPGPC 43 Hr 5 5
3P HER 4> F 4k 128.34.9.97 Fil 9. 26
kDa ™, DA BHEE AR, 2ot R DT
UE Sevag 7 I £ 1 8 U8 Ab B AT SephadexG-200
EERCHE 2 M 47 43 B 44k, R H HPGPC il 22 AH
XN 460 F1 390 kDa ™ Xu 2810 i
FKEEBETTRY 4200 BSP, 313813 DEAE-Sepharose
Fast Flow BERHEIE— 45 4lifl | fr 8045 4lifk £ b
(pBSP) , & Hl HPGPC i &£ pBSP 4> T & K
327.6 kDa, @it R EESAF, — PR G BE Y
K2 WE(FBP) N b4y 2315 3, HPGPC 15
FBP V-3 /> T~ 6.79 kDa'® | F NI &)
HPSEC li#5 BSP BYy4rF &tk 23.54 kD, HHETM
1 B oy 8545 2 1 ) — 25 1 I [l — ol
6.79~620 kDa A% BSP BYHEHUT I /B 4lifk
D7 RO R W B 4 AR T R o
254 %,
3.3 BSP HSAMEAL A

MR B K 1 WA BT, O 2
B AT IR 5E 220 0 B AL o A5 44 e A A L
A BE, CHHE 0BT kA AR 2 Ak
(TLC) A% (GC) . BB Bk (CE) |
AU (i (HPLC) (B 1~ (38 k (1C) UM
- (GS-MS) . BSP 8 i #i%iws  H &%
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B CEFUNE AWE A | B R, b i 2
W H R R H WL, DA B v i A Il 3 i BORH
Z W% BR, IR T & A K 2lifk 15 3] BR,, TLC J2
Mridss, BR, & A5 2500 FH &80, AT S A
3:4.87 ) BRI N b zE o B Al
BSP L $Z ¥ £ i DEAE-cellulose #F 1% 43 & #1
SephadexG-200 ¥ {43 4li{k J5 75 BSP-1, GC 43 #r
K, BSP-1 IS5 F LB Ry H 58 4 55 4 4 4 , ) I
B LR 8 11, F2 B BSP-1 2 H i B0 X1 4 58
S R RS R L BETUVE | Sevage LR E A,
Fi 3 R AL FHFT SephadexG-200 #E i #E iE— 2
srEsalifl, 28 PMP fifA: 4k, HPLC 4 #7, 15 %) BSP
FE B-1,4- T EEWEFN B-1, 4- ) I WELH B, LU 5]
3501, —BNF B B ZE B ISy B 4l A AT 2 1Y
Z W% pBSP FlH KA Z M pFSP, 2514 fift i & 21,
WL 1C #EAT HOELH L34 A5 3] pBSP FH A % 4l
FIH ZE R, P05t i i LA 1,00 2 1. 345 pFSP
Hy 2l LA A M | H B AR AR, W T Y A L ]y
2.03:1.00:3.45" SR A A Kond i 22 Al 1k 15
B 5 Fh o AR B 24 BSPS- 1 ~ V , 25kt
KL, BSPS- T I . 754544 ; BSPS- 1T . H 28 bH-Hi %
B (1.05:4.22) ; BSPS-IV . & i - A B - H- 522 4
AR FLBE (1.59:0.70:0.38:1.22:1.93) ;
BSPS-V . ERZEWH-5 BWE- AR H 25 b5 2 -2
FLBE(1.16:1.93:0.28:0.21:1.17:1.50) , Wang
ST B HZE AR B B 4l AL AT B BSP, S5
SYHT B BSP FH H 8 4 R A AL A, 0 I )
Ft A 7.45:2.55, Wang %' % J] Bacillus licheni-
formis BJ2022 &, lLYIhil 25 LR A BEHY FBP,
SR A AT 5 PR A AR R R R AL A, W I )
FEoh 1027, — B NS A6 1 S 42 RG22 B
BOP, %] GS-MS 43 Hr S bH4H )i, BOP H i % 4
FH SR, Loy 2. 12:7. 881 BSP (24
WA B S ) 5 1) i Lo A 2 B Oy % | 4l Ak Ty =X %
AR ) SR 25 SRR
3.4 BSP HyMEELE

H AT BSP BHSE S, F 35 2 X B A 87 |
HEGWIG LA K AUt 2 1) (4326 42 2Qatb A T— 54
WF7E, i B AR SR | Smith [k R /K fift 32
i AR S A 75 45 58 BSP Hh B 4H T
SHESHRR LU 5] W B0 B LA B ST A 2 I S
BH., [FEATR M 2463 (IR) | 4% #E 3 4R
(NMR) SAHETE (GC) FIBTTHE (MS) S8 253 Hr
D5, AGE T8 5 1 B 2 W0 B2 AR A

R R RERIAZ RS AU I T A TR
FIHBOKE SRR A P i o 20, &
DEAE-52 £T 4 % ¥ #l Sephadex G-100 % Ji #: 4l
1k1% BSP, 2% H] IC . HPGPC FT-IR, Fl 21k . GC-
MS I NMR #1725 M RFAE 70 B, BSP &4 2 Fb
H4E —4) -Manp-( 1—>F1—4) -Glep-( 1—, 434k
S5 R A5 A [A], NMR &3S f# AT, BSP 45
¥h—4)-B-D-Glep-(1—[ 4) -a-D-Manp-(1]2—
4)-a-D-2ace-Manp-( 1 —HE MR 55 H R M, —Fh A
F S BR2s oy i 4l AL 15 31 2 B BSP-1, i 44 DE-
AE-cellulose #F f8,3i% | SephadexG-200 #F 4 11 4fi £k,
JEAR B2 53 BSP-1, $EAT SR 2H 1 IR /K fifk A1 £ Tk
feAiiA: R GC-MS 23 #r, 75 %1 BSP-1 Hi % %5 %
FH SR, T4 B-1,4 HEWE, MIAE b A it
HEA AR AREALR Y BRIETET BT SR
ZErh Al Z 0 pBSP, Z5 M RRIE I K B, &
AR A AL I Smith FEf# , NMR f# At % BL, pBSP 1)
Tk (14) -EE ) B-D-Manp . (14 ) - R
a-D-Glep Fl(1—3) -7 F2 ) B-D-Manp LY, %A
3 A [T A T B A50AR 43 5 4l Ak 1) A 78 v 22
Wi pFSP , ZE R T 2 BH , pFSP &5 — 25 (1—4) -
a-D-Glep . (1—4)-B-D-Manp #1 (1—3,6)-8-D-
Manp 5% FEH4 5810 255 , R 2% B-D-Manp F1(1—
6) B-D-Galp FRFEH B S5, —FhTE 4 °C A%
5 R K3 A4 R UTTE HE L B 2 B BSP-4,
Z LR M A AL, BSP-4 & 152 8 12,6
% 1—4 3 14,6 BETTEE, Smith F#ff S 3105
GS-MS 43 #1, BSP-4 1135 (1—4)-a-D-Glep, 4
b A 50.15%; (1 — 4 )-a-D-Manp, 5§ & K
22.61%; (1 —3)-a-D-Manp, 5 b A 25.72%;
(1) -B-D-Manp, 5 b R 1.52% ., —4E#% M4 (1D-
NMR) B BSP-4 th {54 4 FhISRL A0S 5, —
A% G (2D-NMR ) 261 BSP-4 A H @ 8E D &
HERAEFRE C |, BSP-4 THERESEIFE A : a-D-
Manp-(1—3)-B-D-Manp-(1—[ 4)-B-D-Glcp-( 1]
2—4)-B-D-Manp-( 1—3) -B-D-Manp-( 1'% [d]
ik SR FH AR SR IR Bl B B2 T s 7K H ORI 75
DI ECE X 24 ( BSPs-H  BSPs-A . BSPs-B . BSPs-
U) 254 FRAE JG PEBIE 58 & AE 4 5 BRME 20
B T SHEZEL I A AR R A A R TS R BE A
PUEACTE RS A o 25 25 5, Foh BSPs-A
P LGt ™ . X T BSP AR A IS
F 1T Congo Red Je ik brali KB BSP HA
EIRESE R MR R A K BSP
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B R 2R PR TT, BSP T B L -
B-WETHE, HiEH =N, AN, i & Hifh 2

%UEVJ(H@ -B-D-Galp FRIEAG IR S8k, i —20 48 MUK 3,
caog CHOH - b o

CH,0H ) 0 N0
H/—0, CH,0H CH,0H CH,0H H/‘_H(?- @ " HO/@H
00H oH)—Hg @@ H H H H O o 4 OH g (l)
oM 4 )_ . 0
CH,OH OHHOH HOH H b/m/w,

n=2 : n=2 :

d —> 4)-a-D-Glep-(1— [4)-B-D-Manp—(1],—> 6)-B-D-Manp—(1— 6)-B-D-Manp—(1—4)-a-D-Glep-(1—

: 3 3
O ¢ f 1
[B-D-Galp] ;1 [B-D-Galp] ;5

0
-0
HO HoO _ 6 6
OH S al+a2=4 1 1
1 1
& —D-Man —D-Man
P P
HO Ho HO oy HO oy o
mo 9

HcH, o H 2
HO W
o Ho’m@'ﬁo HO HO 0
OH o OH g O\QQOOOHOH.
o | /@( @;( L
OH o po H g H yo OH |
n=3
HO,
e ¢ A
= 4)Man(1—4)Glo(1—>4)Man(1—[4)Man(1—4)Gle(1— 4)Man(1},— 4 Man(1—>4)Gle(1— 4 Man(1— HO iy
1 T 005
1 1 HO, OHHO
Gla Gla OHHO
6 6 00
1 OHHO
1 1 OHHO
(Man), (Man) 00
4" 4" 00 0Ac Ol
T il 0Ac O
1 1
Man Man
—()

OH 1

B3 W (BSP) fbap g5 ™ (a) 1 B ZHE (pBSP) fL2E 254 (b) | 11 K Z 4% ( BSPh ) 1k 2 45 47
(c) IS ZHE (pFSP) k2454 77 (d) (1 B 5 (BSPF2) AL2# 45K 7 () FIE B 2208 ( BSP-1) il ) 2 0
(BSP-2) fb2 45407 (f)

Fig.3 Chemical structure of Bletilla striata polysaccharides ( BSP)!™ (a) ; Chemical structure of Bletilla striata
polysaccharides (pBSP)"®'(b) ; Chemical structure of Bletilla striata polysaccharides ( BSPb)!™ (¢) ; Chemical

[77]

structure of Bletilla striata polysaccharides ( pFSP )" (d) ; Chemical structure of Bletilla striata polysaccharides

(BSPF2) ™ (e) ;Chemical structures of Bletilla striata polysaccharides ( BSP-1 and BSP-2) '™ (f)

4 BI=ERE

T BSP B9 ZREPER A eV TRk 4 HCH vk X
HEEM R A A W) 15 P B B2, BSP fL 2425

SRR, v A8 ORI R RIS RO P A LA 3R 4G 45

W5 25 TP s o B BRI o B T s
A RAE 2 2 i e 2 v 245 BUAR AR 1 B2 it , X
L S 0T 20 e, T 25580 R, B e
RN RA TS, T BSP B TKHIAS
P, YR AR B> B EOR 2R KR BRI,
(7] 4l 3 ol PR A5 8 Rlible  Z000 A=Wl e 2207
LRSI, AT LA— 2 TR b 440 S 41 W ] | e
AR IR B | R 42 25 BSP S B0, (H3Z 42
W7 30 WRHBURL ) by 048 40 B2 ORHA L | 32 U
(] B2 MO 45 R R A2, 25 7 TR B SR R 22

BSP 13 BS A4 A58 J5 T, 3 R i AL A
TR AL B I (0 2R 5 SR FH Sevage #5  FEH
it =S BN E TR R )
ﬁscoui JE 53 5 1% | B - A (A 1 SRR IR (i
(- R CEI FOREE 2 I LY (2 Eir
ﬁii‘hﬂ ZWERS P s AR IR G O, FESS
MIZRAET7 1T, B2 %) BSP JEAT 4l B A AR
S F I E | B OC R BRG]
GERRFE ST o
Bl TR 1 A e, AR SR BSP $2HL 43
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alifl e 25 RAE N RAEAELL T ILA T 1) 2
A% % SE,UAE ,MAE TIAE | AE EAE  CE 4
AR¥H 2 B B PLs S, SR, UAE  MAE | TIAE |
AE EAE CE H A% SE BRI Z S, 45
ARG G B AR AR R R I S i
AR IR in i 375 770 22 B0y A E 58 BSP 4@ 3, I
R A T PR OR ELAS IR 22 0 435 4 1) B By
3;2) BSP W2l fb B AR T Sevage 5 R AL F
Jig I3 RIEEDT S B SRR A B A
ESAALRCR LIRS i B B Y BSP;3) 1E153 3
BSP [ FRELH L AHXT 3 -5 WA M
ey S — RES A B TR LS
ZR AT T Rl G I XS AT 5 i (X eray
diffraction, XRD ) k45 BSP )25 [a] HES {5 &, 4
SLOBSP Y 43 - I A A Rl B R B 6 3%
(circular dichroism,CD) 234 BSP 431 ) # % A%
b K S 5 45 48 TR F 1 0% 1% ( Atomic Force
Microscopy , AFM ) T K RE | — 4% BSP
(1Y) 5 G LA HEAT A AT, TR s 2E— 25 W i BSP 1Y
ZER-TEMEOCR . 0 BSP ZEIG IRV T, A ) s
25 R T A s
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