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Abstract: Obiective Guided by the thought of unification of drug and adjuvant, Bletilla striata polysaccharides gum (BSPG) was
got from traditional Chinese medicine of Bletilla striata. Methods In this research, the porous BSPG was prepared and its functional
properties in solid and gel states were characterized by using infrared-assisted extraction, ethanol fractionation precipitation, freeze
drying, and texture analyzer. BSPG40, BSPG60, and BSPG80 were fractionated by repeated precipitation method, using 40%, 60%,
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and 80% ethyl alcohol as precipitant and these polysaccharides content were determined with Phenylhydrate-Sulfuric acid.
Octadecanol as the adjunct and the porous BSPG as the material, porous and non-porous tablets were prepared by direct compression
method. The capabilities of floating, water absorption, expansibility, and the degradation performance were measured in artificial
gastric juice to give an initial research on the feasibility that the porous BSPG can be used as adjuvant. Results It showed that the total
polysaccharide content of BSPG, BSPG40, BSPG60, and BSPG80 was 64.15%, 69.33%, 57.64%, and 42.83%, respectively and the
yield of BSPG40, BSPG60 and BSPG80 account for 83.25%, 12.16%, and 4.49%. BSPGB8O0 is too little to get and exhibits typical
“weak gel” properties, so properties of BSPG, BSPG40, BSPG60 were tested. By freeze drying, all samples were loose and porous.
Hardness increased as the concentrations increased, and at equal concentrations, the hardness of BSPG, BSPG40, and BSPG60
gradually increased but filling power gradually decreased as the hardness increased. Elasticity of BSPG, BSPG40, and BSPG60 is
better at the concentration of 15, 20, and 20 mg/mL respectively. While gel strength and adhesion of BSPG, BSPG40, and BSPG60 was
gradually weaken. This study’s preliminary experiments indicated that tablets of porous BSPG had good ability of floating, water
absorption, expansibility and the degradation performance. Conclusion The experiment results showed that different concentration
of ethanol fractionation precipitation exercises a great influence on the texture properties and at the same time, different concentration
of BSPG which obtained by the same concentration of ethanol fractionation precipitated has different texture properties and low
concentrations of ethanol fractionation precipitated had better performance of hardness, filling power, gel strength, adhesion and played
a better role in pharmacy. Besides, porous BSPG is a potential excipient of floating to prolong the gastric retention time. Therefore, this
study provided important theoretical evidence and made great significance to future exploration and development of the new excipient
of porous BSPG.

Key words: porous Bletilla striata polysaccharides gum; properties of pharmaceutical excipients; Bletilla striata (Thund.) Reichb. f.;
Bbletilla striata polysaccharides; infrared-assisted extraction; ethanol fractionation precipitation; unification of drug and adjuvant;

freeze drying process; gel; floating; swelling property; gastric retention

A&k AZRA REEY A K Bletilla striata
(Thund.) Reichb. f. R, 2IREH G2,
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Fir, #lt5 110833-200503, Jii &5 40=98%, & &
MEH; 95%48E . Al (60~90 ‘C). NaOH,
SEF R ETEE. KB, KERER. KOEE. +
J\EE, RESTIRDEA A, Bovarirai. i
K, KA 0.1 mg, MRFEIFERI 2408 (i)
AIRAF; WS, 8E IKA A7 44MT,
WK 1.72~16.66 mm, 77 7 R EI AR A
Al BTN, T RGE AR R AR, WH-3
AR A, AP T ATE) A R A
UPT-I-10T #B4i/KHL, EiEi sk 43 bR A 7
VARIOSKAN FLASH 2.4.3 4K 2 Thig 5L,
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2.1 4I5MENHREX BSP

CLAME— P E B R, B 750 nm~
1 mm, AMUEAIMME, &S TIREE,
BA®BENE, BAAERE s, (KReFE. Repius
ISR U e RTI R T R B, BGE
AR A SR 100 g, KHLAMEBIFEEUT %, #2
BURE 75 °C. WIA] 2.5 he WOREE 53 01 (mL/g),
PB4 2 JFARTAN 1/3. SR FH Sevage 1 X 2
g BB, HE 2k, BEELHEAMHER
BB IR, TN 95% £ BE AL BEAR R 73 Bk
3| 80%, 4 CAMATE 120, &0, ¥, Koo
VIR O IR Zlsesk, #1815 BSPG.
2.2 BSP B ERESTT

& & BSPG &%, Bl &K FE A 20 mg/mL
P, B 95% L%, S22 A BSPG Uk 4a
o, I CEERFEAR 0N 40%, 4 CHAFALEE 12
h, 3000 r/min &0, T4, RI43 BSPG40. f£ bk
FIEW AN QR R BRI EOR 60%, i &1
F| BSPG60; [Fy:##5 BSPGS0, & s, 153
I3 BTS20 53 Pt o7 B 3 0l 9 83.25% . 12.16%
4.49%.
23 DRELTHRDRSERESHONE

DA 25 B A0t B, SR FH 2RI - B VA 7E 490 nm

20 mg'mL™

25 mgmL™

ME BSPG M&AEEUUFE BSPG40. BSPG60-
BSPGR0 Hc 2 W5 it & 70 4k, A 26 T B Vs o
VERRHE #2875 #21157.75 BSPG. BSPG40. BSPG60.
BSPGR0 H1 /8 Z &4, AR NE 1.

x1 REZBERESBNELER (X Es,n=3)
Table 1 Total mass fraction of BSPG, BSPG40, BSPG60,
and BSPG80 (X s, n=3)

FEh REFE% RSD/%
BSPG 64.1540.19 0.29
BSPG40 69.3340.35 0.51
BSPG60 57.6410.28 0.49
BSPG80 42.83+0.38 0.88

2.4 BSPG H#I&

il % BSPG i, fifi& BSPG AR EHE K,
AR R, HRTEROR, BIRRERH T, W
AR OGN, MEUTEA TR Bk, FREUEEH
#] BSPG. BSPG40. BSPG60. BSPGS80 &, Ji
BIREREE N 5. 104 15, 204 25. 30 mg/mL, %
25 mL B T B LR MEAEN 8 cm, 1A 1 ecm)
h, BRENEBEEL 0.5 em, —R 34, HARR
BRSSP T UK, B8 I TR IR
=80 C, Ttk 12h, MHTFEAAGHLK. K%
JEHIRES, BTESAEHETENEY, TEBRIEE
=50 ‘C. 5N 1 Pa NRHATAR T, HIEiiL 2
LM SRR TR, LA 1.

30 mgrmL ™

1 FEREIRE BSPG 2 FT 1M
Fig. 1 Samples of different concentration of freeze drying BSPG
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2.5 BSPG HYIEB{L M RERRZR

251 AP SCERRE] BSPG A H Bk
K, TREW, NETHE. LB, A, =& F
b A, CREEA VAT, JESRKER =
FALEIS R, SRR A S E ZHAEYI;
FEMGR . USRS, XA IR [ S35 2 914 BSPG
TR pH N 7.18, JRFIERIE 0.87%.

252 WK J3SEEe AN AT E IR B I R TR
i BT 1 emX 1 emX 0.5 cm ] BSPG 3 J,
FRERE (W), RN 25 CHRIZBKT, =R T
B 1h, $EHUKI, F8 1 min, AR TREK
Iy, ORISR E R (W), Rl EHIEOK .

WK =Wy — W)W,

LR, Fr1SH BSPG BA A RKAE
71, BE%E BSPG FLBRZR M0, FE MR IHE K,
WK 718 528%~2 116%, B BSPG A5 K IFH
W KA
253 FfLBaFME  AF 25 C&MATFE, FiET
J5 i) BSPG MR 1 emX 1 ecmX 0.5 cm iR, &4
FESLAS 3 4, FREFE (W), B 10 mL LLE K,
AN 10 mL /K SRR, FRERE (), &
THEATESY. RN LE S, T E
TR S min, EMETEERE, LAMLIGRE,
RrECEIANK CREERRE R E (L), HRET &
M O RE S, B e R 1 OB S B R
(W), #AIHE BSPG HIFLBR %, BCEEMIME.

Z AR FLIR R = (W' — Wy — W) (W) — W)

SRR, ANFFEREZT BSPG FEA L
B AN, R EIRERS, 1~4 mg/mL % TFE i
E4 2 2UREAS Z LR, FLBREBILIEN 100%. B
BEIREWREIGI, FLIRERESEm, M ERE
KT 30 mg/mL I, FLERZENFEK N 95.66%, ANIF]
JREIR N BSPG R TFEM IR RHE E R, &
SEG A5 H ATl BSPG MEHLBRZE 95.66%~100%,
FEIFLER A 98.74%.

2.6 BSPG Fta4F4 534

2.6.1 BSPG WA ERE T iR BSPG #
fts AR A, 223 12,5 mm HERER K,
TPA (texture profile analysis) MHAFET, VAFE &P
GAMBEEL, itk 71 0001 N, WREE 30
mm/min, JEAEE 20%, FFLHMN. BT RS R A
BI5, TERESERTERE 5 A A A, RS
16— 2R AR G

SEIG 45 RN, BSPGSO B T AR E 59,
XS F R, HIgRcRR, Fik, &S+
L% BSPG. BSPG40. BSPG60 [ 5 A4 AR L
B @ BN E, 4> HEEDURE S BSPG .
BSPG40. BSPG60 185N F i g 1) B 25
TR A 0T O, HAEAR R SRR,
BAES I LN BSPG>BSPG40>BSPG60,
(1R AN AL R =R e fabbilibe St A NS i |1 P N i i
EIREEA T R 2513 2 1) BSPG Ff 55 B A 1R 47
(PR B, R4 5 AR T JFOIR, 7B FR I
NEPE RS, BUERESIE T 1 RN S MR
SLIREE R LM, BSPG. BSPG40. BSPG60 437N
15, 20~ 20 mg/mL Jii Sy B BRE o B S PRy, AL
Kl 2.

2.5
——BSPG

2.0+ —=-BSPG40

—+—BSPG60
1.54

fifi /N

1.0+

0.54

0.0

1.0 —e-BSPG
—=— BSPG40
0.9 4 —— BSPG60

H
# 0.8+

s

I

0.7

0.6

0 IIO 2|0 3|0

JR B (mg-mL )
B2 BSPG. BSPG40. BSPG60 FT#EMMERE . B384
MELER
Fig. 2 Hardness and elasticity of freeze-dried BSPG,
BSPG40, and BSPG60

2.6.2 BSPG KM FIAITERE /3 BSPG J& T K
SR E, BT oRKEER, e Har ez hl
FE e o B B oy B R o FREUE &
BIREAHT 1851 BSPG. BSPG40. BSPG 60.
BSPGS80, M/KEMK 24 h, 55 CRKIBVEM, &M
i ST IR B FE 43 A 5.10415.20425.30 mg/mL,
FHLS0 mL, fEFES), AIREERR, S, ¥
FE B T TR ACE FIRE AR, 2235 25 mm AR
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Sk, W BRRERE T, DIAE AR AL R R A
filiz 77 0.001 N, MIEEE 30 mm/min, 27 fllFE 25
10 mm, A in @)/ R EER  E, it FiA& BSPG
(VRS S5 ) 1

SR EE R, BEE P EIRE ISR, BSPG.
BSPG40- BSPG60 F¥: i 17558 1 5k B 14 4 K o JHoH,
JREMKEN 5. 104 15, 20+ 25, 30 mg/mL i, BSPG
)% 2 88 FEE 4 53119 0.071.0.074.0.086.0.097.0.102.
0.116 N; BSPG40 (1t 5 B 437124 0.057 0.074+
0.095. 0.097. 0.103. 0.112 N; BSPG60 H#E/HRI 5%
F£43 31 0.047. 0.065. 0.072. 0.079+ 0.083. 0.087
N. [FE, BSP J& T—Figiitk2HE, BEA RIFME
Bt 73, AEIEELE BSPG WK &L J135 Bt 5 i ik
FE R G 3G o0, A5 5 ZLRETURE L B B 1 R I A
BSPG40>BSPG>BSPG60, 4R MK 3.

0.15+
—e—BSPG

—=-BSPG40
| BSPG60

IR B /N
o
=

o

=

i
]

0.00 . T 1

0.049 —e BSPG
—#- BSPG40
0.034{ —* BSPG60

Z
= 0.02-
= —
0.014
0.00 T T )
0 10 20 30

R /(mgmL ™)
3 BSPG. BSPG40. BSPG60 ;& {4 :£EB5 58 B FnZhM 50l
ELER
Fig. 3 Gel strength and adhesion of BSPG, BSPG40, and
BSPG60 solution

2.7 HRHERER SR

270 KEUTWEIC AR B ERF TR R, A
BHA RGN, BREAN, REAEHIFI IR N T H
WEVIRVERL, IITSEA S SEENTE E] . Rt
TIERIFURRIEEEERE, 407 Atz Horf,
F AR 1 5 (1 2 £L 1% BSPG 4 R4 RIS 2 4L

£ BSPG A H (A J), F¥HERN0.18 g, THEE
N 0.280 kg/em®; LLRE T4 5 R fLIE BSPG
NIRRT RIS IEZ FLIE BSPG 25 E A (B ), Fri
RN 0.22 g, BEEEA 0.229 kg/em®. AL B JiEAZ.
JEEHIN 100 2 mmo
2.7.2  HCIEETE] R FRSEER R A E ASEER ik
W SR N RINETZ I F 7, SR (R E
ZHL) 2015 FERR AP SR X C ¥ H BRI e v e ik
“CARyR KEE, FEEUE 50 vmin, /BRI 0.1
mol/L HCI ¥ 900 mL, &= (37.0+0.5) C.
TN AL B & 6 Fr, BFES AR A i R
T, 05 A B A BIR BT AT R GRS
IFIE] ¢ AP UORT % (IR [A] CRESREVRI ] ),
P 3418

A. B JyEEER [AFIME 50 158 s F1 667 s,
T R SV 6] 43 )R 12.68 h A1 2.45 h HI I 4 %
PEATHEI, A FAE 3 min WAREE, HATA4ERFEEIR
A8h Ll E. {HB FE 10 min PA_EA#EE, 4ikfE
FIRAE3IhUUF, HEFTRE A FEER HCLIE
WERETE I — Z AR BRI, IR ORI G Fr 7r e
R, BONZALEIR, B, @ iEEER, meger
ZIVIEIR TG K E A R (A

700 . . - . - B}
600
500 oA
5400— aB
2k 300
=)
200
) ° L4 L] L] [ )
100
O T T T T T 1
14 -
[ ]
° i *
12 ° °
10
= 8- oA
=
=] mB
2k
£,
) - - ] ™ L] L]
0 T T T T T 1
0 1 2 3 4 5 6
RETO

El4 ZIMBSPGZEBHR (A EZFLIEBSPGERE (B)
IR (8] R KRR B i)

Fig. 4 Onset and duration time of porous BSPG (A) and
non-porous BSPG (B) blank tablets
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273 WOKZENE BB ENEZE ((hEZ ) A. B R O 4 BLJ S A (o) @ISR

2015 R —HBI 3 X C 5—)3%E, LL900 mL 0.1
mol/L HCI A7, WEHIE 100 t/min. RKIEFTUH
B, TR IR AE AR Z) S min, BUH, FBE
PN T, MERE, EARBERYIGRE (W),

SRIG B REBRRE RN A B B KRR (W)
53 BT R — B AR RS, 73 T — e i e (1
2. 3. 4. 5. 6h) Hub, AR ErK,
WERERE (W), E5 3 K, HHPHME. %
TR EROKIEE T (D,

I=(W,— W= W)W,

PLIXTEEE] (o) {EE, 2 A. B AWoKIg &
k. BSPG Z5[  H/KIEHEALE, B HIE
MERE, A A5 B FRIRKEEI—RA—ER. &
M€, {E 0.1 mol/L i) HClL W+, A WK,
HWBIKEFRLE 300%LA -, 1 B A AN, ok
£ 200%LA L, LK 5.

400

——A

300q-—=-B

200

WK /%

100

t/h
E5 ZFLMBSPGZEAR (A)-FEZFLIEBSPGEHR (B)
Mok
Fig. 5 Water absorption of porous BSPG (A) and non-
porous BSPG (B) blank tablets

274 HHRMERENE HUA. B A& 6 A, Ml
FAE Cpo) FEFE (Hy 5 SR %73 A EL 0.1 mol/L
HCI RIS, #—E A (1. 2. 4. 6h)
MIEFE S, BFmsA b, F R0 g
a3 VI A ) Rl R 2 R (o) A (HD,
23, WEAPYIME. o3 A% T S h SR m) A )
Bk E e (Q) fil (4.

O=(0,—90)/ 0,

A=(H,—H,)/H,

FEARFI AR S — SR B AT A, AR o,
A H, HEAIFUATR (7, 34 R R EAARRUAIK T
s (8.

S=V, =V )V,

LW 6. tHIE 6 FIEN, Fr IR A A KRR R T
1218, A ¥ 6 h Q 7]k 30%LL I, 4 W35 300%LL I,
S ATIE 800%LA s B 6 h Q 1E 20%/4E 45, A 7 200%
PLE, STE200%/ 0. 45K, A R BEKMHERE
W11 B Fro

10004
—— A
800
=B

600+

S/%

400+

200+ .""//i""’—’___"’i________—————i

0 T T T T T 1

500

400-
300
200
100-

401
30-

= 0

- ﬁ/////{’/,////””§””””’/{

6 BSPGZHHF A. BiRAMKMANELER
Fig. 6 Expansion property of tablet of porous BSPG (A)
and non-porous BSPG (B)

275 FEfEMEREME  IEHR (REZH) 2010 HAR
B SR X C A R R A s B A R st
JEHEAT, BN 100 v/min, R (37.0£0.5) C,
AT 3 9 N LB PBS 289 250 mL. [AlAr
BRI A B R, TR . fTEAN T B+
BRI, 2> BITERLE B A] 25 04 0.25+ 0.5,
1. 2. 4. 64 8. 10+ 12 h UM KL, 2 BN S &
BRARIEDL. PRMEPEREIESE R, AL B HIJ6E
B I R RS R AR TR S SRS, B A7E4 h

Al%
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NI ZLAR T Fr, oy KAV AR, 6 h IFffE4: A
FAE 8 h WARMIBIKEIEARLREE RS, KkA&
HH S B A
3 itig

24 FHARL B8 B e s e 21 24 o it B 2 s A
Rk, CREZSY 2015 SFh 2 F SRRSO A R
EHIN, 3k 270 B, (BTSSR BRI A2 B B4 24
BOR. MAEREINES IR, MEA R ISR,
R RAZGRMEI K BEA T EENE
NXo RIRZHWE B IR R I 22 e AEAE A1
AEY/] 1573 G 7N N i % NN N ¢ e =
R 2 AT 32 B R A 2 1 G £ X BSP R
TRIGEKEE RS, BA—EIRE, BAAMEK
MRES], Wiz T BaEFEHIA. DREA 2 KL
VIR 250, A Seo R 2 AN B A, FEH
#Z ALY BSPG, FHXf HIEARERAL 14 5t K Rk
AT T 51F .

FESEHCHT X B R 250 AT W g A Ak 28, AR
BSPG " EENZHE, TESEIUN S 73 N8 A7 AE AT
SFEEZBEAE LR B EIRIA TS, KSR 95%
O AHER R, BRIR Gt bR B o e
PRy . IR, K BSPG [$2EUE R FH KR A $REL
WA, MORERER T KPREAR. ARERR
AT RERE RN, [RIUL TR 2 BT itk A 2kifh, T
IR E 7B Sevage . =5 LERIEFNE
1E5E, KR H Sevage vREA %02K% BSP HH
EH.

H & LA B K- o BB RE . B &
FERF A E N, FFiaH I & ARy, HiE
WG, B2 ORI BOE R 40%F, KETE
YIFF UGS 4 IR BOE R 60%KI), 115H—
EERPUENT 2 BRI 20 2 80%I, X
AOBEYUEE . BIASIIGEFE 40%. 60%. 80%
VERBETARFR 3 BE 90

JRAAAE I —Fh B I AT A, ARG R J%
HEAM R, @Rk DR e 3T FE.
2 IEAE I 52 2 1 B A FRE D ok R R AR 2 AN
Uk e S BRIP40, BFERA . R46.
BV RS AR LI, Ee5
SR A, SRR EE, R R
Mz, PXABEARHAT R, g 2 AR
BARHAT LB, AR A s R, B
HUE B Al AN 2 i AT M AR Fe A5 2 7 REIEH .

AN SIS AT AR AT . HERf . DT (R, DRI
FE BT LT
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