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Isolation, purification and structural characterization of Bletilla striata
polysaccharides and its antitumor activity
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Abstract: Objective Bletilla striata polysaccharide (BSP-1) extracted from the stem tubers of B. striata was purified to study the
structural properties and antitumor activity. Methods The crude polysaccharide was fractionated by DEAE-cellulose column
chromatography, and three fractions were obtained including BP-1, BP-2, and BP-3, respectively, BP-1 was further purified by
SephadexG-200 column chromatography, and a sub-fraction named BSP-1 was obtained. Subsequently, HPGPC, IR spectroscopy, gas
chromatography (GC), GC coupled to mass spectrometry (GC-MS) and methylation analysis, and 'H- and "*C-NMR were employed to
characterize the structural properties of the polysaccharide fractions. Moreover, the anticancer activity was investigated in vivo. Results
The results showed that the molecular weight of BSP-1 were 4.72 x 10°. BSP-1 was consisted of mannose (Man) and glucose (Glc)
residues. The backbone of BSP-1 was composed of -1,4-linked Man and Glc residues at the end with a molar ratio of 8 1. BSP-1
could inhibit the tumor proliferation of HepG2-bearing mice. The tumor weight of mice was significantly inhibited by BSP-1 with
inhibitory rate of 66.42%. Conclusion Structural characterization of BSP-1 provides the significant reference for the further
development and elucidation of polysaccharides from B. striata as new drugs.
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EPVEZ A7 N SAERIE -3 N =R =
S HAS LS R A B, e TR A b, A
T RAG BRI X RS SR, AR E R
I B AR R ) — 20 BSP-1, N T B H K IEE
PERI SR, SRAERE . il R REE ik
MR, XF BSP-1 #A SN S HepG2 40U
(3B AR P /N BRI B AT R AL, DR
HPuMEALE], G R R 3558 BL At
1 UESH
1.1 #H

H X Bletilla striata (Thunb.) Reichb. f. 1T 57
N K GAP FifEEEML, P BN IEZ 8, &5
T8 2 A8 B R AR S e 2R E s
EP AR SE

HepG2 4l T (F il B A A R ITEL
A]Ds Sygo AMARAR CHp 24 ] A il 77 H o0 24 BE SRS )
IBEE G (LS 17011525, Y70l 254 TR A
F]); MTT. DMSO (AL ZEEEAF). BUH/IR
GBS, MEtE, RS 18~22¢, WAL 4EiE
PSS AN ARG IR A, SMVFATIES SCXK
(H0) 2004-0008.
1.2 k5

L-B 28 (LS 111683-201502, Jii & 7 3k
99.8%). L-BIHiffhE (L5 150624-201506, Jfi &
5348 99.8%) D-AHE (L5 111508-20150, Jii &4
$99.9%). D-HEERE ('S 140651-201504, Ji&E
5348 99.4%) D-To/K I EHE (iS5 110833-201501,
R4 99.9%) D-F-FUE (4ik'5 100226-201506,
JR 4 99.9% ) A3 T NE BT AR 4 EAn B e
(#t'5 14063-646-201203, AHX 4> =G 2 700~
300 600, HEE MM ENT R R E (4
), b7 AR ; DEAE-52 B &1 JE,
Sephadex G-200 #¢f, IR AE P10 F 7 A TR
Ay HARWAI A4t
1.3 {43

GC-MS-QP 2010 A il X ( H A Shimadzu
AF]D; EQUINOX 55 ZUfi B4k ([

Bruker A®]); ERGHAH GBI (BLE RID-20A 7~
ZYPCRElES, Shimadzu A 7)); i A TSKgel
G4000PWXL (300 mmX7.8 mm, H7Z TOSOH 2
A]D; UV-2550 BUE AN 66 T (Shimadzu A F] s
AVANCE 11500 B Rz L4k 1% 4% (Bt Bruker 2
A]); TGL6B Alimid & 2B 0l (B2 5 R4
#)7)53 000 FEHTEEC IR A YRHA TR A FD;
+ 752 — 43 RF (Satorius A F]).

2 H&
2.1 BSP-1 9 BS54k
BT m M ZE, fppffaad 20 B, 010 f5

A R LA TR 4 he T8RS BRI N 30 f5K,
PREL 3 W, FEKIREL 2 he BIFEREUR, K%, OB
DUE, BT, B3E 2R 0 20% Sevag
WA (&S IR TR 4 0 D) BREHEE
HEHM, REZR, AR THENEQR™4E R,
FREUB S A )5 (1) 2 Bk DEAE-Cellulose #4& ¥
ZEMMIK AT 0.1 0.3 mol/L 1] NaCl ¥ iBR Ve, b
BRI IEIE (Ag00) 1 CEF-RIRIE), HHH—
W, VEmifS3El 3 ANZHEi4 s BP-1. BP-2. BP-3.
BP-1 £ Sephadex G-200 Bt tifiFE4lifk, L 0.1
mol/L NaCl i 55 FEVE ML, BT, AR TRSEIH
2R Z 4 BSP-1.
22 BRZENSHEE
2.2.1 BSP-1 MiiE S E (M) WE  ARYE STk
a1, e BRI R R R R 4 A R
My-TRERYE . Bradford yEAIH K E BIk3HAT .
2.2.2 BSP-1 WX FREMNE O %K1
TSK-GelG4000PWXL 34 (300 mm X 7.5 mm),
BN NS BRENVA R (0.1 mol/L), Frifk ik S FE i 5
BRI 2 mg/mL, #FEE 20 pL, ARFGE 0.8
mL/min, 58I RAS 2GS 40 C.

S A ERERT AR S 52504 13 050, 36 800
64 650 F1 135 350 F%AHX 43 51 & HH /N2 KA
UCHERE, SRIGXTRE S BERE, e R B[R] DAAH XS
TR (gMy) XHRERE () il brite
Mk, AR Ltk | A 77 B VAR ) My
2.2.3 BSP-1 M404MEHE (IRD bt FREURE &
BSP-1 3.0 mg, Hi&&ET 8K KBr ¥y KBS,
JEF, T 4000~400 cm™' PE N BEIT I
2.2.4 BSP-1 BFEHSKME  HL S mg BSP-1, A
3mL2 mol/L =428 (TFA), ZHt, 100 Cih
% 6 h, WUEHIT . #I8 Lehrfeld" 728 M



¢ $ % Chinese Traditional and Herbal Drugs 35 50 % 28 8 #§ 2019 4 A

° 1923 -

Bk, @ik HP-SMS A (30.0 mX0.25 mm,
0.25 pm), HNEALRS (>99.999%), M
FIEE 280 °Cs PR N: 140 C—180 C
(2 °C/min) —185 °C (1 ‘C/min, f#4F3 min) —
188 °C (1 ‘C/min, {&%F 5 min) —~192 °C (1°C/min,
{55 2 min) =200 ‘C (2 ‘C/min) —250 C (5 C/
min, 4 min); ZMRJ7TBERE, N 20 1 1.
2.2.5 BSP-1 [ H 4Lz

(1) FSEALsLE: HU BSP-1 #£4h 5.0 mg,
DMSO ¥ f# )5, I\ NaH fEUKI B oz, I
TN e, JE I IR B e WSS FR IS, Wb 54
Jo, 1% Bk R R AT IR A AT A, R
FAAAH G- FRRE B A (GC-MS) #EAT /07 .

(2) il 26 E AR 280 C; EI 551,
HFRER 70 eV, BFiRE 230 C; F#in: ik
PR, FIDIER 2.5 min; NISTOS i . HL
FEEW 1 pL 34T GC-MS Faill .

2.2.6 BSP-1 [iZ#3E4E NMR  BSP-1 20 mg ¥ T
0.5mLD,O 1, 25 ‘CF#4T '"H-. "C-NMR 2347,
'H-NMR 73 #4i% } 600 MHz, C-NMR 2 #74i%
N 150 MHz.
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2.3.1 BSP-1 X} HepG2 41 fu s s MG HEsLLs
HepG2 4iiffifE 37 ‘C. 5% CO, &4 F, HE 10%
B2 LI Y RPMI 1640 55 780055 5% - 18 % i sg 41 i
WA 1X10°ANmL, FiBNRSL 1 X 10* AN,
SEUGH BSP-1 FiE R E (800, 400, 200 100+ 50.
25, 12.5 mg/L), WAFEARFRERE R 2 FATH 3
AL, BEFRBOR S G595 48 72 he & CikE,
BEAT MTT 5. HEEFRCT 570 nm KA E &
FLIIROGTE Asqo {8, DAERIACFEGE M 5t FAH, 4%
AT BSP-1 (40 A s s d ik .

ST 26 = 1 — A7 s/ As70 130
2.3.2 BSP-1 KA HUMIBEIER 2 A 4 b i 1)
Sigo frIR/INER, B B PR REZH L BH X R 2
BSP-1 4, #2010 R, 4 ig 452510 d, FIPEXS
JRAH ig Z8187K 0.02 mL/g; BHM: XS R NP Ik
15 mg/kg, MK ip 4524, 45255 d; BSP-1 400 30
mg/kg, 457510 d. RIREZ5 24 h 5, W3,
SrEM N MR E R, AT EE R

AP 2 = 1 — 4R 25 41 T3R8 /o BRSP4 030 R
2.3.3 BSP-1 X} Sygo farJ8 /N Bl Sy DhREI 520 HY
“2.3.27 TN &AM IR AT AT, BRI,

3 T S JUR ORI HE 2

i s e e = Pk g o /R B o X 10

P 48 0 = R o /AR B = X 10
3 SBRES
3.1 BSP-1 i E4ift

ZWAE. HOKSEE. BEUT. Sevag VAN &

BELMEZHE, B5FAN 204%. HEZHEEKAGCE
AR, BV T 7K. FZHEZ DEAE-cellulose #4: (21%
Y E1R3] 3 ANy BPL. BP2. BP3, WK 1. H1F
Ve S EIY BP2. BP3 A &raiid, ARSLIe{ st
BP-1 45473 — S 4lifk . BP-1 it — 254 Sephadex
G-200 fE4ith (& 20, 5%|45 BSP-1, 5% H
4.89%.
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Fig. 1 Elution cruve of Bletilla striata crude polysaccharide

on DEAE-cellulose column
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Fig. 2 Elution profile of BP-1 on Sephadex G-200 column
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92.8%. ¥ Bradford ¥5ill1S BSP-1 [ H i i &
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Fig.3 HPGPC chromatogram of BSP-1
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Fig. 4 IR scanning spectrum of BSP-1
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FEaATA S5 HEAT GC 23 #, 45 - L&l 5-B. BPS-1
HH b (Man) A ZHE (Glo) 4k, HYmm)
I 8 11, UiHH BSP-1 N H b .
3.6 BSP-1 FNEREL SR

BSP-1 28 NaH #i AT i MR ek AT H R4k
SEAMRIKIE K LBAL)E, GC-MS 45 2 >3 2ig,
LB BPS-1 FEHA 2 FhiZsr . ZRIEK 1.

Bl 6 4 A hniE I K GC 23 T4k Fxd %5016 43
SHEAT VAR, 1. 2 S 0EAH R 5 1 ] L 6-P1. P2,

3 13 23 3 )

t/min

A-BPEX IR SRS B-BSP-1 U2 i el
A-monosaccharide reference substance mixed solution B-monosaccharide

composition of BSP-1
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Fig. 5 Monosaccharide composition analysis of mixed
standard and BSP-1 by GC
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Table 1 Analysis of BSP-1 methylation

o AR RES N
W5 fe/min  ERTR FEEFRS
(IR
1 2285 p-14 51.76 43,58, 87,117,129, 189, 233
223201 B-134 36.23 43,71,87,127,129, 173, 189
1
Mq\
" 10 15 20 25 30 35
t/min
43 117 Pl
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43
sg 189
1 161 | 233553 31534
43 P2
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1
U LLE” 173120525553
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Fig. 6 TIC chromatogram of methylated BSP-1 and mass
spectra of partially methylated BSP-1
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EEA 8 1 1, X SREA R 45 R — 3. Man B
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B- 254 i R 7 1 7 Sl b TR T PRIk S L S B IR
¥ 5.0, &ilirh 5 4.5~5.5 FSk X EEG 5 4.25.
4732 AFEE(ES (- 7), K BSP-1 LA p-i7Y
RNE. H o 4.73 #EM BSP-1 & B HEEH#, 5 IR
Hh 877 em ' A SN, KA B-D-FUNL N H 2
EAEAAYI G

Hi PC-NMR A LAFFHA L BERY, 5 90~110
SRR M AEIRIE MY, Herh KT oc 100 A B Y
Fkmk, B8 ERA 2 ATENES, SN
Sc 103.5. 101.0, UiHA BSP-1 &4 P HIAL ) HkEA
B VJHJET B-D-Man 7 3kAk, 65 IR 4518 —%.

HILTE oc 76~85 X MLAA R, RW C-2,
3. 4 HEAER ERA THUR. dc 76.8 FIR B-D-Man
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Fig. 7 "“C-NMR spectrum of BSP-1
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Fig. 8 '"H-NMR spectrum of BSP-1
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FH P 9 Wl %1, 7£ 200 mg/L i, BSP-1 % HepG2
o1 P 36 AP0 R A, 48, 72 h dMHIER A
24.8%. 32.7%, W] BSP-1 X HepG2 it 5E 4
—ENHIE .
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35
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Fig. 9 Inhibition rate of BSP-1 on HepG2 cells

3.9 BSP-1 X7 Sigo farfE /)N FR S Z T BERY S0

BSP-1 X Sygo I8 /)N Bl SL A6 45 2R 27k BSP-1 1]
B HHIRRR R R, IR 66.42%, HARHR
A LT, MABEB AR B AT R . 45
W 2.

SRS IR AREL, BSP-1 7] B & T s e /s
IR FE K. MORRIE R, PR A0 0 5 PRI
JR I Fe BRI B AR AR B (36 3). UL BRER Ak 7 24
WAl 5] S IRE /0 OB AN B AR A BT, AT S8
Z4 . $Eor BSP-1 KIFEHUE E F 1 [R AT B il
IR S R = AR 2 ) S AR, /N BRI G
JEIRE .

4 g
ZHEE BRI AR, DART 2 A LR

32 BSP-1 %t S5 T/ NRIBEKHIZNE (X£s5,n=10)

Table 2 BSP-1 tumor inhibition rate in S;g) loading mice (x £, n =10)

A /g

ZH 5] FH/(mgkg ") preT o R /g IR 2R /%
BSP-1 30 20.742.88 26.1+4.22 0.614+0.21" 66.42
AN TR 15 2124121 20.1+3.34 0.4940.15" 73.07
9 5o 1 — 22.1+£0.97 25.6+2.09 1.824+0.29 —

SR A LR T P<<0.01

P <0.01 vs negative control group
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% 3 BSP-1 XTJ' SISO ?ﬁﬁ@ll\ﬁﬁﬁlﬂﬁ‘é B %2”]'“] (fﬂ: s,n= 10)
Table 3 Effects of BSP-1 on immune function of S,

bearing mice (x =5, n=10)

g AEAmgkg') MR TS
BSP-1 30 9.36+1.45" 3.16%1.01"
NI 15 6.82+1.38" 2154122
SR — 7.76%1.41 2.8941.08

S AL P<<0.05

"P < 0.05 vs negative control group
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