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Abstract : To investigate the hemostatic active compounds from the non-polysaccharide fraction of Bletilla striata( BS-80EE) .
UHPLC-ESI-Q-TOF MS was used to analyze the chemical constituents of BS-80EE. The hemostatic activities of compounds
were evaluated through testing their effects on platelet aggregation induced by ADP and THR, and their CTs of heparinized
mice. The results showed twelve compounds were identified from the BS-80EE. Among them, compounds 4-hydroxymethylphe-
nyl B-D-glucoside (1) ,blestroside (5) ,gymnoside I (7) ,gymnoside IX (14) and armatuside (17) showed significant pro-
moted platelet aggregation, and 4-hydroxymethylphenyl 8-D-glucoside (1) , a-isobutylmalic acid (3) ,blestroside (5) , gymno-
side T (7) ,militarine (8) ,gymnoside [X (14) and 1-p-hydroxybenzyl-4-methoxyphenanthrene-2,7-diol (18) could signifi-
cantly shortened the CTs of heparinized mice. This results initially illuminated the hemostatic active ingredients of Bletilla striata.
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"FEESE BS-80EE ™" HAT R4 ¥y 1k i 2558, & 7T
3 AT R AL /I B LS TR R 1L I ] (CT) 5
AN BRUIL /N B35 A, ol it/ DA SR AR AR T i 5
AR T BEMLET I 2R G0, s 09 ) B T, 41 1 2T 4
R R T P 07 I 930 0 8, i 9 38 32 T
IR A, (A BS-80EE % 4% 11 1fil (Y 25 5% 4y i 3
Tl 9 AN R, DRLEC A 5 SR PR i T JRORH €2 33 - Pl
Z5- VU AT~ R AT I ) £ R 5% ( UHPLC-ESI-Q-TOF
MS) Xf BS-80EE H i) fk 27 it o3 HEAT 3 #7 , W H: 32
ARSI R B ADP THR 75 5: 1 il /M 23R 4
SR AN CT SEE5 2B A 10 Ak 2% 1o 047 1 1
TP, LI ) 20 I B BS-80EE & 4% 11 IfiL ) 146 14
YyJoi
1 #E5EF
1.1 ¥

SPF £ KM /)N (MERESS ) iR 20 ~22 g5
SPF 2% SD RS ( MEMERS ) , i 200 ~240 g5

SN BERER 2 SR sh Yy i 38 e S 4L PR Rl IS

SCXK(#)2012 ~ 0001, LI sh¥ iR 22 ~24
C MR 60% 2514 T A i B KoK, SE 5 AT
ERPEIRSR T Ko
1.2 #HE5EN

P18l 24 43 ( BS-B0EE ) (32365 F ™) 5
T IR FEOR AR U S R (it 09150303, 3k 5t hi R B
Pl 25 A BRA )5 M O B T W (S
20160715, & 258 W 2 AR i 2547 FR Y 7)) 5 7K Sl
(#t%5 20151220, [H 25 4 H Ak 2 R A IR A A 5
ADP(Hit5 91M7002V , Sigma /A 7 ) ; #E IfiL f ( THR,
15 20160921, Jb 5 R K E LA R A ) 5 H B
(g, 78 [ Merck 22 W) ; LJiF (g2l 18
Merck 22 ) ; R (3G TEDIA £ BRZ2 W], (3%
a) 5 afivgek (O M B ECR OB BRZY 1) 5 36 R
it 4-hydroxymethylphenyl B-D-glucoside , a-isobutyl-
malic acid . blestroside , dactylorhin A | gymnosides I,
militarine , 4, 7-dihydroxy-2-methoxy-9, 10-dihydro-
phenanthrene , gymnosides V| gymnosides IX | 4, 7-di-
hydroxy-p-hydroxybenzyl-2-methoxy-9, 10-dihydrophe-
na nthrene armatuside L) & 1-p-hydroxybenzyl -4-me-
thoxyphenanthrene-2 ,7-diol ¥4 52562 H i (4l =
95% ) ,
1.3 {%=%

LGPABEER #Y ifit /Mg 58 48 B¢ il I 1~ 70 A (I
HEAE AR A F]) s ESI-Q-TOF MS (i 5 Uil /K

1 P 55 25 - DU AR AT - R AT B[] BT 35, 424 Metabolite
Tools™ MDF #7 R %) ; Agilent Technologies 1290 In-
finity AR (35 R GE(BCA 1290 Infinity —JTHE, &1
AE A ShERERS , U8 MRS AN 2% , HEIR A ) 5 Multi-
fuge X3R & 27k B O ML (FEBR R B (D)
AR F) sMETTLER AE240 +J7 02— 1 K-F
(MR- A 22 A8 EIEABRAR]) .
1.4 #ifmEH
1.4.1 #rA&

3 BRI E 3 12 Fofrxof Bt ot 3 o, A i 2 1
mL 7 # i, 10 000 rpm #.0> 10 min, U E 3§ T
HERER A, BDAHR B AR T
1.4.2 BS-80EE &%

FREC 2 mg (1Y) BS-80EE, I FEE 2 mL 8 A 5l
10 000 rpm #5.0> 10 min, Bt FiE W TR P H]
1.4.3 B &AE G E24R

VRO o AR fEURS 2 I VRS, A R KR R
BLAZ 0. 16 mg/mL Y& B2, Il HI R
1.4.4 FFEANiEHR

YO o TP 2R M 0 S R0, P 2R B ER K R R, TC
16 U/mL 3% MR B, U BRRL
1.4.5 Bk LhgEHk

YBUIE o P B £ JHe T S50, P A B KM B, I
5 mg/L {E PR, U BLAC .
1.4.6 @REFMKEY

SRMIBRER 1 K 4% MLP A 440 100 mg s 80 me
VT 20 mL A LK b BRI AR, O S mg/mL
5,40 mg/mL ¥KJE, & H] o
2 ZE/HE
2.1 BS-80EE L@ 5 #r
2.1.1  &i4n

3% 4E Waters BEH Cig (2.1 mm x50 mm,1.7
pm) 1 AR 45 CL 0. 1% RN (A)-
0. 1% WKW (B) , GEBIBERE WLAR 1, HEREIA TR 2
plo
2.1.2 LN

LS5 LB IR (ST, 3148 7 O IE s 1
i (ESLT \ESI',m/z 50 ~1 500) ; B4HE B R (IEE
TR 4 KV, AR T35 kV)  HEFLALR:80 V,
BRI 110 °C, 5L U(N,) JE 72 1.3 bar, i
#:6.0 L/min, &% .200 °C , A0SR 300 °C,
SRR 50 L/ he B 0] AR 2 550 1L/
b, PRES S5 0 R ) P PR A RSS TE AR HE VAR, A TEABE X
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xR1 RBRBER
Table 1 The gradient of mobile phase
Time ( min) (ml/min) A phase( % ) B phase( % )
0 0.35 95 5
10 0.35 55 45
14 0.35 5 95
15 0.35 0 100
16 0.35 95 5

1% Al : Enhanced Quadratic, %% #% Ffl HystarPP %K {2
( BrukerDaltoniks ) #4743 #7 o
2.2 ADP.THR HSHARM/NMIRERWNE

HSD K BRERH R I 1 I 109% 7K SRR
i 10 3. 8% MM IR BAHTEE L 25 R 1l A8 K BRUE S 3l ik
REEMLAE . RFILEE 800 rpm B 10 min, 735 1)
I3 BIAS & /MR I (PRP) 42 R L AR 3 000
rpm B0 10 min, 4325 F 2 5 RIAS 33 i/ il 3%
(PPP) , H] PPP i PRP Hr jfil/IMi )80 (2 ~3) %
10"/L, Fi PPP )5, Bt PRP 290 pL 545 #ikfl
EW)(5 mg/mL)10 L F 37 CIH:[EIEF 60 s, A
Lk BE R S pmol/L ADP & 10 U/L THR 10 pL,ic
5 min NI/ MR R R,
2.3 BFERMA/NREEMESE(CT) B9iE

BCKM /N 120 2 (HERER 2 ), BEHL 20 12
A, B 10 25078 X IR (control, Con ) (A5
2H (model ,Mod ) . k5 &5 FH 2H ( protamine sulfate, PS)
(1.6 mg/kg) 1 L2 4% B4R (40 mg/kg) o &A1/
RREFNKGZ 1R, 2 HA BRI R4
T AR K 20 mL/ kg, HA K20 25 T AR LR 1Y
), L5 Ko 855 K, 4245 60 min J5RR=S 4
SN R R S R 88,3, 2 U/ K (R 4 15
min Ji5 & i ik 7R S ok ) , 60 min 5 HINAE 1
mm, {10 em # B A0BIE P/ B HR 3R Ik A
BRI, 75 0LV S0 3 5 A BT AR T H B, #2245 BB 30 s
P PG BB (£9 0.5 em) , FHZ218 6] 22 4 i
TE UL WA A7 T 1 556 22 3 30, DA I 98 5 il B i 7
FEUR 22 BLE 22 JIT 28 1Ty A st ) A 71N B i FsF )
(CT) ,iCREHE R,
2.4 FiFFEFE

el AT SPSS (19. 0) Gt A7 707, 45
Bl x s FoR. SCIEURZ MK 7 225387 (One-
way ANOVA) Ji7, % JH Dunnett’s test 4381 )5 125 bb %5

Y225, AL ] L3R o-test 5, 4 P <0.05
i HA G
3 XWER
3.1 BS-80EE F{LZER 42 H7

FIH UHPLC-ESI-Q-TOF MS %} BS-80EE k2%
RO A TR A3 AT, FERAE T 18 Ak 2E i o (WL
1), FEIEE T, 1t e BS-80EE # i FIXT
HEH AR LR B8 B 1B) (o ) S BT s (L2 2) B T
BS-80EE 1y 11 ML 44 (1.5.6.7.8.10 11 14,
16 .17 F1 18, Z54 WLIK 2) 5 7 60 2 110 F 550 B
fn PR R B (o ) B BT B XT bE, 1 T 6 Mk
A¥(1.3.7.810 f118), K1 1y A C EERE
A1, BS-80EE & i Kiytb 5 A 2.3.5.7.8,
10 17 18, %y BS-80EE (1) F K4y o
3.2 BS-80EE s Ea{kEg 4 3t ADP.THR S8 X
R /MR R SR # 0

X} BS-80EE i 12 b4 9y 47 1k 1 15 P 2F
M, SCE R, 528 A AR H, BRI 25 B i 2
Ji% (etamsylate , Etam) ) 7] I 218 in ADP 55 /) K B
IM/IMERFEFR(P <0.01) ,%F THR 75 519 1l /M 2R
LR ELW(P>0.05),

X ADP 375 S (8 R BRI /ISR 4 J g, 525 U
AHEE AW 1,57 14 Fi 17 Y] i 2538 i i /i
BAER(P<0.05 5% 0.01), k4% 3.10 11 18 &
A M NREREEFR (P <0.01) {65 6.8 .16 1
XF I /N A 5 4 RN TG S S (P> 0..05) (L]
3)o

X THR 75519 K Bl /MR SR R e by, 525 L4
HHEE, LG 1.5.6.7 8 11 14 F1 17 0] i 34 0
M/MREER (P <0.05 3 0.01) ,fbE5H 3.18
FA R R EF (P <0.01) , {654 10 16 1
X IfiL/IN M 3R 4R S R TG i S (P > 0..05) (L[
4),
3.3 BS-80EE R ER{ER 3 3FAFEML/NR CT %
i

454 iR BS-80EE fb27 i g3 e r g R, F A0t
RERE RIS AR AL B AT T R/ BRUA N B 40
EEEMET R 525G . 25 R BN, 555 AR IRALAH L, BH
PEZ f00RS 8 AT e 2 4 R AL /R CT (H (P <
0.01) ,ft&%1.3.5.7.8.14 Fil 18 W] AR FREEHY
EARE T FE AN CT (P <0.05 50.01) , 1k
G010 17 X2 A/ CT B TG i #5200 (P >
0.05) (WLKElS),
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Fig. 1 Total ion current (TIC) chromatograms of BS-80EE (A) and mixed samples (B) in
the positive ion mode ; TIC chromatograms of BS-80EE (C) and mixed samples (D) in the negative ion mode
2 BS-80EE L &¥8) BIEFIRILHE
Table 2 Chromatographic and MS data of compounds identified from BS-80EE
EE O WEEE wz = S TR
No tg (min) Mode (Actual) ( Calculated ) Formula (ppm) Identification
1* 1.7 [M+Na]* 309.0940 309.0945 C;3H;gNaO, 1.4 4-Hydroxymethylphenyl B-D-glucoside
2 4.1 [M-H]" 351.13 351.129 7 Ci14Hy3 04 0.9 Unknown
3* 5.0 [M-H]~ 189.076 4  189.076 8 CgHy5 05 2.2 a-Isobutylmalic acid
4 5.3 [M-H]" 619.223 2 619.224 4 CyHz9044 1.9 Unknown
5% 5.4 [M+Na]* 617.183 2 617.184 1 CyHy NaOyy 1.4 Blestroside
6" 5.8 [M+Na]* 911.319 1 911.3155 CyHssNaO,, 3.9 Dactylorhin A
7 6.5 [M-H]" 457.171 3 457.171 5 Cy Hy Oy, 0.4 Gymnoside I
8" 7.2 [M+Na]* 749.307 5 749.307 3 C3HygNaOyy 0.2 Militarine
9 8.4 [M-H]" 531.200 8 531.202 4 Cs Hs, Og 3.1 Unknown
. 4 ,7-Dihydroxy-2-methoxy-9
" . Ci5Hy50 ’ ’
10 8.7 [M+H] 243.101 4 243.101 6 15753 0.6 10-dihydrophenanthrene
11" 8.8 [M+Na]* 1041.335 1041.357 CyHgNaOys 2 Gymnoside V
12 9.0 [M-H]" 481.169 3 481.171 5 Cy3Hy Oy, 4.7 Unknown
13 9.6 [M-H]" 749.264 4 749.266 2 C3Hy5045 2.4 Unknown
14~ 9.9 [M+H]* 1061.3850 1061.3860 Cs;Hgs0yy 1 Gymnoside [X
15 10.0 [M-H]" 481.171 5 481.171 5 Cy3Hy Oy, 0 Unknown
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2:5% 2 ( Continued Tab. 2)

75 B 5 i) izt m/z m/z =Sy Err Y
No tg (min) Mode (‘Actual) ( Calculated) Formula (ppm) Identification
~ 4, '7-Dihydroxy-T-p-hydroxybenzyl-
* + C»,H, 0 K
16 10.4 [M+H] 3491420 349. 141 2 2.8 2-methoxy-9 ,10-dihydrophenanthrene
17" 10.5 [M+Na]* 537.2296  537.230 6 CysHyNaOy, 1.9 Armatuside
18+ 10.6 [M+Na]* 347.1276 347.1278  CypHp0, 0.4 1-p-Hydroxybenzyl-4-

methoxyphenanthrene-2 ,7-diol

e S AR R
Note: * Compared with standard.
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Fig. 2 Compounds identified from BS80EE
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BS-80EE! |1 (1 1t {4 1 43 BS-80EE' |1 1) 1. 44 il 7>

Compounds from BS-80EE Compounds from BS-80EE

3 BS-80EE FREURASIIS ADP F5H
i /NEFRSEHIRII (x 25,0 =4)

Fig. 3 Effects of different compounds from BS-80EE on
platelet aggregation induced by ADP in rats (x+ s ,n =4)
H e HAE, " P<0.05,**P<0.01, Note: * P<0.05,

** P <0.01 vs control group.

El4 BS-80EE Bk 5 %f THR 5
M/MESRSE IR (x = 5,0 =4)
Fg. 1 Effects of different compounds from BS-80EE on platelet
aggregation induced by THR in rats (x+ s ,n=4)
H S HAE, " P<0.05,* " P<0.01, Note; * P<0.05,
** P <0.01 vs control group.
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Con Mod PS 1 3 5 7 8 10 14 17 18

BS-80EE'|! 14 1 {41 4
Compunds from BS-80EE

B 5 BS-80EE RB{KmM S XIAT R
IINER CTHIEM ( (x £ s,n =10)
Fig. 5 Effects of different compounds from BS-80EE
on CT of heparinized mice (; + s,n =10)
TE: 528 UALHER, ™ P <0. 01 SR AL, * P <0.05, 7" P<
0.01, Note:™P <0.01 vs control group; * P <0.05, * * P <0.01 vs

model group.

4 tig

7 1 PR VA 0033 - FEL MBS 55 - DU AT - A 7 s ] B IR
JETE ( UHPLC-ESI-Q-TOF MS) B FHE AR & —Fh [R] i
L% 1 38 A 3 BT R I B 5 PR R L A 3L A T
BB B S RS @t Rl i
ZHE e Fr s, IR R B 0RO 1E B A b
PR AR  Z HFIEER 2 (A R
2 A S SR 2 T ARSI R
F UHPLC-ESI-Q-TOF MS %} BS-80EE 1 k2% Jif, 4%
PEFTA3HIT, 55 it B L B B ), B P A A T
Fext, BN T BS-80EE w12 ME2E RS .

I/ AR A B AR i R b R A AR
M I/ I Ak BR AR 2 FL R 45 1 E A FH Ry T8 . I
/INKR I 36 Ak 55 38 80 790 %% VDR G, A (] A8 38 80 390 S
AR A5 5% 0 %, 1T 5 R I /D Al 1 SR AR R
WA 25 5. THR & —FPigif S50, Bl 5 A MK
T BURL N 25 0 SR B TN 5 5575377 ADP #5225
RECAS T 3 ) R 4 IS 7 B AR P 25900 43 Wb i P B B
PRI P24 0 T L 0L A 368 10 25 0 4 Ak O 3%
PEIEM B AT BS-8OEE ] i 3 1 i it /1N R 14
BAEMEA, HF F ADP  THR % 5 1 (41 i /) Hig 58
RS20 BS-80EE H i AL A W AT 00 25 1k i
HHTN SRR A 1.5.7.8.10 14 17 7] i
R ADP =% THR 75 5 19 1 /MR R EAE T, L&
#1318 FI i E i ADP K THR 7 5 4 ifiL /) e 3R
SEVER, BB 1A C Al A% 5.7 8 .17 7 BS-

8OEE rf (i i AR B i K T4 &4 3 .18, #EI BS-
8OEE w454k A W %ot 1M /)N 38 42 1 4 0t 4 FH =2 n A
BARTFAMHIEFH , 2E 1 415 BS-80EE X Ifit /M 28 46
TR . BS-80EE W] {35 45 4 i R Ak /N i
(4 CT B, ORI % R e 8 8 FH A4 Lk 1t 24 5500 i 3
PR/ CT s236 Xt BS-80EE w3 32 /1) HLAE A% 4K
1540 9 MMEA WA TR N ZIRITE, 258 Wik G
Y11.3.5.7.8.14 18 ¥yn] i 35 45 5 AT 2 4k /N R
CT{H, &9 10 117 X3 2 b/NR A CT {EICHH
BRI, 250 o0 i L A 1 I BS-80EE B
W PR BEVE T o (A B IR AE RSN /NS S
W, A 3 18 B E M M/ MR E, LAY
10 17 5 2538 Jon i /N SRSV T, T 7R 44 o8 JIF R Ak
/NER CT S2I it fb &4 3 .18 R B 1 25 A (2 e 1
F1,10 17 W & E VR, $ER e A4 10 F117 7T B8
RSN K AR BEAE I S AR P i (2 S 1 FH A 2
55T FFRBUEEEM, itk A4 3 .18 w] GEHD il 1M/ Mk
G0 AHHAE R P & FE A S TR RO B R VE T
WA SR A A 0 1 i A FH ML T dE— 2B

A5 R UHPLC-ESI-Q-TOF MS 23 Hr#6ik T
BS-80EE 1 12 MMba# 4y, ik — 4 F) i ADP . THR
5T B I/ R AR SE B0 A /N B CT S 56 6 JH: 32 8 1
YT IR A, KBRS 1.3.5.7 .8,
10 14 17 18 w] 5 258 i ofn /)N A 38 A E FH s 4 e A
FAb/IN R IS (), 4 26 BB T BS-80EE 1 1k 1M 7
PEVIR, R 1 RAE 2 0 4 B TR B JF R AR T 5256
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S 30k
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