° 4896 * ¢ 3% Chinese Traditional and Herbal Drugs 25 50 % %520 #§ 20194 10 A

M=t 2 EFH-A RS E-ERRINE SRIkaIHIF KR

EmE L, ZAALNY, kL2, B2, kg kLY
1. PR EEZR2EF2ERE, TLJ8 M 210023
2. LB AR BAE L RR TREEA L, 1175 B 210023

 ZE: BM FAHAKZHE (BSP) WAEWR MM, SEERM (SA) RAEMENEEHME, DAGEREEN=LaE
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BIRNATAE, PNS FRIZG UL E ARSI S BT Ek b . SefE i) T2H&MREk T 2% e, SRy, SEmn
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Preparation and characterization of bioadhesive Bletilla striata polysaccharide
and sodium alginate microspheres loaded with Panax notoginseng saponins
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1. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China
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Abstract: Objective Because of the adhesion of Bletilla striata polysaccharide (BSP), it was mixed with sodium alginate (SA) as a
composite carrier to prepare mucoadhesive PNS-BSP composite microspheres. Panax notoginseng saponins (PNS) dispersion with
sustained release property was used as an encapsulating drug. Methods The composite microsphere was prepared by ion
cross-linking method. The formulation process was investigated and optimized by single factor test and orthogonal design. The
microspheres were evaluated by scanning electron microscope (SEM), particle size distribution, DSC, swelling properties, in vitro
mucoadhesive properties, and in vitro release characteristics. Results PNS-BSP composite microspheres had good roundness,
rough surface and wrinkles. The microspheres showed a narrow size distribution. PNS was uniformly dispersed in microspheres in an
amorphous state. The microspheres prepared by the best prescription process were stable in process and reproducible. Compared with
the microspheres prepared by directly adding PNS, the drug loading, encapsulation efficiency and yield of PNS dispersion
microspheres were increased significantly, which were 10.34%, 51.25%, and 82.21%, respectively. The drug loading, encapsulation
efficiency, and yield were 4.04%, 12.16%, and 61.35% of PNS microspheres. The addition of BSP increased the swelling properties
of the SA microspheres, and significantly increased the retention rate in the stomach of rats. The release of ginsenoside Rg: in

PNS-BSP microspheres was released slower compared to PNS. Conclusion The bioadhesion of microspheres was increased by the
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addition of BSP. The drug loading, encapsulation efficiency, and yield of the microspheres were increased by the preparation of PNS

as a dispersion, and the microspheres also had a certain sustained-release effect.

Key words: Bletilla striata polysaccharide; Panax notoginseng saponins; dispersion; sodium alginate; bioadhesive; ion cross-linking

method; microspheres; sustained-release effect; orthogonal design; differential scanning calorimetry; swelling properties; mucoadhesive

properties; retention rate; notoginsenoside Ri; ginsenoside Rgi; ginsenoside Re; ginsenoside Rbi; ginsenoside Rd

M M Z W% (Bletilla striata polysaccharide, BSP)
e PR — AR 2, RE R NEH R
W S AR ELILZ N 3.0 11835 11 1 H R
Az w2, B bk, b, e, Bulh
VTR, BSP 2 —MRAFE S TME, BEf
RIFNAEVMEME. B FEE. CREERH . &
JERE YRS SO, TR RS EEH
B RG0SR R FE AL A2 2 RE A () B el 571,
AR BTIRT S B, BSP B —E AR
e, S54EMEHESYWNEERY (sodium
alginate, SA) & H IR HFE IR, =LA
(Panax notoginseng saponins, PNS) & T INEI NS
JEMEY) = O EEEYEE AL, HA 1k I i 4 24 B
TEPELSL, I BSP ARV IR S 8 LAY
WEREWMES, WERAEFERERH AR
M2a2h R4, FELL PNS /E A 254, FTRI7H
Wz, ATRURIEHAE D da . 1bif, UM
PR P EEITER, DUHIERIZ5H & — R, M
T RE K 207 15 0 )i B BT [, B84 5 R v TR
AR FCIEFE SA THERIE MR AA, K5 PNS 6l s
I o TR HUARTR B0 BT SA 5 BSP 171
EVE, 2 TSI & PNS-BSP-SA &1
BK, HHHTAETT TERAARAL .
1 UESHR
1.1 {428

Waters €2695 = RRAH (4%, & [H Waters 2
7]; Milli-Q Synthesis 108 ER4/KAL, &% FHI# L
"; BT 258 Wi K1, & Satrorius 227
XP6 H iz —KR¥, %t Mettler-Toledo A l;
MicroCL 21R f# & & 041, 1% E Thermo Fisher 24 A
RE-2000A Jigd%z k4%, LT T AR TTiE
A7) s DZF-6050 F25 T4, e B EIR %)
ZRS-8GD H Ae¥f kg%, KR KKK AT ;200
F3 Z/RPFAFER, #8[E Netzsch A#]; S4800 H
T 28 (SEMD, H A Hitachi 475 LS-13320
WOLKIEEAX, 3£ Beckman Coulter AH]; 85-2 7!
THIR WL S FEas, Bl R IRACES A PR A A
BT00-300M i 5 %2, =M 1H R R A R A wl

KQ-500DE ##% i, RS (A
BRAR]; HY-45 fEERSIBEMRRIK, LA SIsTT
S B S IR ANAR) .
1.2 AR5

PNS, b5 122018031006, JFi&/r%>75%,
MRS TAEYMRHARAR; MRS =HE2F R
(RD. A1 Rg (Rg))w AZEFH Re (Re).
ANZ B Rby (Rbp). AZ B Rd (RD #HIWH L
HRRM AR A TR A, HPLC W52 25 % & i o
B8 =98%, Hit5 50N PO2D7F25164 .
Z1308L45576  B10M8S35243 . Z16J9X52719 .
Z13N8X48155; BSP, ZHHii&E5r#=90%, b5
SNT171022, PUiidifi EMEAREGIRAF]: SA,
ft5 M20M8Y36367, LRI ARG A PR A 7
KA 11, % <50 mPa's, #t'5 S04J6HI,
IR AR AR AE s KSR BEER
S, AR, FAbEN. ERERY A A, EZ
WFEBAAERA R KB FEE N5
ai; N, kg,
1.3 )

SD KR, HEVE, fABiE 180~220 g, FHR{H
R 2RSSR AR OB, VERTIES SYXK (F5)
2014-0001 .
2 FESHER
2.1 PNS SRR

FREXZ59) 53R EL A 10 1 9 PNS JER 250
BN G I % 1 g, IMNIE & LEE VR,
FrRa oy R 22 VT W 2 PRI &350, 45 Cig
R RBZENIER, 40 CHEAETHE 24 h, g
300 H it H .
2.2 SA. SA-BSP. PNS-BSP-SA £ &Ek%I&

B 15 mg/mL [ SA ¥ (0.3 g SA¥F T 20 mL
K1), 15 mg/mL SA. 30 mg/mL BSP JE-& 1AW (0.3
g SA. 0.6 g BSP # T 20 mL /K1), 15 mg/mL SA.
30 mg/mL BSP. PNS 7 BUiAFIVRE K (0.3 g SA.
0.6 g BSP Fli& & PNS 7 #4831 20 mL 7K1, LA
& 15 mg/mL SA. 30 mg/mL BSP. PNS IR &AW
(0.3 g SA.0.6 g BSP Flif i PNS JE K} 254 T 20 mL
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KA, RS FASBES k. TS (13
mm X 0.45 mm) ¥R 5 VAR N\ CaCly R (FR
RN CaCLE T4 o, HEIRFFEH ARk
— B TE], HhUEWCER R, Sk 2 K, 40 CH
T 24 h, HIFE.

2.3 PNS-BSP-SA E&WIkF S HEELXKRSE=
ME T AR R

231 ik AEiEASN Waters XBridge Cis i
(250 mmX4.6 mm, 5 pm); PLZME-7K AR,

B B : 0~13 min, 20% i ; 13~16 min, 20%~
24%Z. i 16~20 min, 24%~26%ZfiE: 20~45
min, 26%~46%Z.fi%; 45~50 min, 46%~75%Z.
i: 50~55 min, 75%~90%Z.fi&; 55~60 min, 90%
ZNE; 60~65 min, 90%~20%Z.J§; 65~70 min,
20% M PRFUARLEN 1.3 mL/min; A7 30 C;

R 203 nm; HEFEE 20 pL. EIEE LE 1.

Rg; Rb,

A
‘ Rd
R |Re
J{L7 N J‘"‘ J‘ — ﬁ._/./»,'\_/‘jL ‘_ i “"LLLL,#L
| | ’
| r“_\‘.‘\i s Ml = e
5 15 25 35 45 55
t/min

1 PNS-BSP-SA EAWEK#ILA (A) RSHEFLERS
REXEM (B) ) HPLC
Fig. 1 HPLC of PNS-BSP-SA composite microspheres (A)

and five saponin components mixed reference substances (B)

232 SRR HI & RS SRR FE foE
&, BT SmL &4, MA 70%F e R 22,
B 3 h, FNEIRKI TR, $EA), BUELIER, 14 000
r/min 250> 10 min, HEFE.

233 ZMKRFL FMERI R MG 3.291
mg. Rg; XM 5140 mg. Re XM 2.091 mg.
Rb; X i 3.820 mg Rd % B i 3.002 mg, B T- 5 mL
A, 0 70% B E AR BB, ELH R R
34 0.658 2. 1.028 0. 0.418 2. 0.764 0. 0.600 4
mg/mL IV R A 2V o R B R L IR VR Ak
MBI | mL, D98 o b it i 26 e i Ik
& o 3 ARG B E] — VR A TR VR 1 mL, BT
2mL 2, N 70%F R E A B ZIE, R fit
TEBLHIAS [F] 5 R B TR A 0 B VAT, #%42.3.17
TR 1 S AR AR SE , 70 A ERAS 25 B3 U T AR 6T
FERZMEETTFE N Ry Y=4 019.3 X—15 343,

r=0.999 9, ZEPEVEM 5.14~658.20 pg/mL; Rg;
Y=4771.7 X—23 594, r=0.999 9, £k 75 8.03~
1 028.00 pg/mL; Re Y=3 941.8 X—8 661.8, r=
0.999 9, Z&MVEM 3.27~418.20 pg/mL; Rb; Y=
3362.03 X—12 879.36, r=1.000 0, Z&VEEH 5.97~
764.00 ug/mL; Rd Y=3 960 X—11 14824, r=
1.000 0, £&1:EH 4.69~600.40 pg/mL. 5 Ff i
5T B FEEAE AR A B Y S e T AR 2 G R R AT
2.3.4  REHFEALG KRR — R A I
# (Ri~ Rgi~ Re. Rby. Rd FAEIKEST N 0.219 4.
0.342 7. 0.139 4, 0.254 7. 0.200 1 mg/mL), #4E:
HEFE 6 I, LA B BT ARAE 20 il H B, 45258 Ry
Rgi- Re. Rbiv Rd 5 Ffsisr i AR ) RSD 43 54
0.87%-+ 0.26%- 0.39%-. 0.14%-. 0.16%, FKHIILZS
FEE R RIF
235 EHEMERE BERIGEESERE, AT
6 s BT 5SmL =, I 70% H i 5 225,
B 3 h, FNEIRKKITE, #85), ISR, 14 000
r/min &0 10 min, #FE. TF5H Ry Rgi~ Re. Rbi.
Rd 5 F RS2 5 550 20 RSD 235114 0.76%-0.84%
0.76%- 1.12%- 1.18%, FKUTFIEEE M RITF.
23.6 FREtEiALe  BUE S aE, T
0. 2. 4. 6. 8. 10 12, 24 h #FF 20 uL, #% “2.3.17
TR A%, 15 Riv Rgi Re. Rbiw Rd 5 fif
B AT VETHI AR RSD 7305108 0.43%. 0.27%+ 0.31%-
0.40%-+ 0.39%, A WAL SR A Z o 7E 24 h
HARE -
2.3.7  FEREICERRES  FREC AN 2 B akod
&, AT 6 141, 2 AR A6 BRI WR 0.5 mL(R .
Rgi+ Re. Rbi« Rd JREWKES A9 0.392 2. 1.491 64
0.204 8. 2.270 2. 0.570 6 mg/mL), % “2.327 T
TR AL SR, BEREIE, THELR R
[H Y% F1 RSD. 455 Ry Rgi« Re. Rby. Rd 5
H B ESCR B TE 95%~105%, 43938 101.59%-
102.49%-+ 102.39%-. 99.98%-. 102.65%, RSD 43%
N 1.94%. 2.12%- 2.24%- 1.58%-. 1.59%, FHZ
TR UER AT o
24 HHAEMEHERMNE

PR VR & AR “2.3.27 TR . AR
AVATRE PNS HI& % “2.3.17 TR il 23k T
W5, H FTRAXTH R &, WERMEE,

B2 =R PNS JEURH 24 5 ek T

fu 3 F =Tk PNS JFUR25 5 f/PN'S #2024 i
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152 = ek MU B/ Bk
2.5 PNS-BSP-SA E&MIkKHIAFT TZER

KABRNRIRE %S SA 5 BSP Jfigth. SA
5 PNS 7B R & . ACHR CaCly FREIREE . &2
EREF ], SR BN 2 AR EA . AR
R
2.5.1 SA 5BSPJiEL #%E SA 5 PNS #fk
JRELLAN 111, CaCl, JiEKEZ N 50 mg/mL, ZZHE
A4 10 min, $EFEE A 200 r/min, %% SA 5
BSP JE&ELLMN 121, 12, 13 BXHE &k
JRII T, G5 5RE, BE%E BSP LRI m, 84
WEREZAE TR, BEFREs, AZHAR H
&Y SA 5 BSP EHME 113 8, BHTHEA
WIREN AR, (BmGINAMEE SR, A% E
T, &EF SA 5 BSP EIL N1 2,
252 SA 5 PNS srHiamEl HRFEAE,
%2 SA 5 PNS /A =L N1 2 0.5.1 0 1.051 :
1.5 1 2 2.0 PR A BRME JoT 52 o 25 R,
b5 RIS RGN R . E LA 1
1.0 EFAF1 1.5, SAEFHBMIGEM, MM :
1.5 EFEEI 10 2.0 B, RAGEMINAHE . HHELIL
Bl 1050, HAEMEERGRK. ZHHE
N, 1EF SA 5 PNS BRI EI AN 1 1.0~1:
0, FITIEEHE.
253 B CaCl JREIKE HRKUHEAE,
%2 CaCly JREIRE 70518 30, 40, 50, 70 mg/mL
B A ER R s . g5 R EIR, B%E CaCl

JREIREEMIIN, HAGREZHIDN, AR 2
BN JE NS . 1K T A B S R A R A
5 GBS BCE N, REEN. A% E
T, JEFE CaCl, iR E N 30~50 mg/mL, #HAT)5
BRHELL,
2.5.4  ZCHRHSTE] AR E] 73552 10, 204 30,
40 min X 5 A ROERTE TR I REIA . 45 R ERBEE AS
CES ) g3 o, AR A 2R N E. A
PRI 2, 2B TRy, HAMERBA R
72, GEEHEIE TGN N 10~30 min, #H47
JRBEFESE
255 PRHEEEE BRSSP 200, 250,
300~ 400 r/min [0S E R IE T ISEM . 45 R K
EEER ST A NN B =RE g€ &= Paip= g IR p i
M [ 7] 52 BRI () ARABL, Bl o 06 P P () 35 01, PNIS ¥
N, AL EE N B DR IR B R
200~300 r/min, BHTJE4E% S,
2.6 EXREMHLFIE

MR LR R 2245 L, 1B I 4 MR 3% SA 5 PNS
SERTEL (A). ZZEHE (B). CaCly Ji&#
fE (O Bt E (D), HAPAHEERHLE 3 ANKT,
HHAT Lo(3%) IERZ R Wi, HARZIF A SA 5 BSP
FLEL N 1 1 20 DLVELEZRFIS R SRR bR AT 2%
BV, R B TR TT 2 0w b 75 T2
45, SERDHNLE 1. 2. HOWERTH, &K
FOOH L3 ZR AR SRR 1)K/ CaCls i
TR > PR R > AC B ] >SA 5 PNS 7k

R1 Lo(3%) EXHERITEER
Table 1 Design and results of Lo(3*) orthogonal test

(R Cras A B/min C/(mg'mL") D/(rmin™") B35 /% 1331% RA%
1 1:1.0(1) 10 (1) 30 (1) 200 (1) 49.29 63.94 113.23
2 1:1.0(1) 20 (2) 40 (2) 250 (2) 47.08 80.24 127.31
3 1:1.0(1) 30 (3) 50 (3) 300 (3) 46.54 87.08 133.62
4 1:1.5(Q2) 10 (1) 40 (2) 300 (3) 51.13 74.72 125.85
5 1:1.5(Q2) 20 (2) 50 (3) 200 (1) 51.51 81.78 133.29
6 1:1.5(Q2) 30 (3) 30 (1) 250 (2) 45.63 64.11 109.74
7 1:2.0(03) 10 (1) 50 (3) 250 (2) 52.24 75.04 127.28
8 1:2.0(03) 20 (2) 30 (1) 300 (3) 46.29 66.57 112.86
9 1:2.0(03) 30 (3) 40 (2) 200 (1) 53.41 76.61 130.01
Ki 374.16 366.36 335.83 376.53
K> 368.88 373.46 383.17 364.33
K3 370.15 373.37 394.19 372.33
R 5.28 7.10 58.36 12.20
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R2 HESH MR G HERMLL, PNS 2 #UiA = S RER I # 2 &
Table 2 Variance analysis A3 R FN1E 2 P RE S,
WERIE  WETIRM AWE Fi BEN% 2.8 PNS-BSP-SA £ &M EKAIFRIE
A (%) 5.063 5 2 1.000 0 2.8.1 SMWEE  RA SEM MEEHTHI &) PNS-
B 11.062 0 2 21847 BSP-SA BRI BRI AS AR R TS5 4 o FEAS DT
C 640.9340 2 1265795  P<0.01 FEG et BRI T 3 AR BT, SEM 4
D 25.608 9 2 5.0576 PEIIR AR 3.0 kVe HIE 2 AT, BAEHERERE

iR, JFHBTESTEERATR, CaCly iR
JE 6 A ARER () L AN R S AN S R
RS A R BRI REHE N AB.CiDy, BISA 5
PNS #1001, HiEEE A 200 r/min,
SEERE [ 4 20 min, CaCly Jii 8 4 50 mg/mL.

e RN RETRAENE LR, SA 5 PNS
OB RN 11, BAMERER R,
B9 113 B, ERETERR, SERMERRAECR,
A HER EARERR, BT M FE F 5 5 A Rk
PRTC R, R LL R EE R 10 1.5, W
Ab 75 AL 2 R & i € N SA-BSP-PNS 2 #ffk 112 ¢
1.5, CaCl, Jli iK% 50 mg/mL, AZHEHT ] 20 min,
i HEE F 200 r/min.
2.7 ERIE

Fe e R T T2 4 3 ik PNS-BSP-SA &A1l
Bk, MERZE. BEEMER, #7258,
SERNAR 3. 4. SRR, HI&M 3 MEEHEKT
ShE, EIMERL . SEBIA PNS JFERZH %

&3 PNS HHRESNMKIZWIE (n=3)
Table 3 Process validation of PNS dispersion microspheres
(n=3)

ek WAE% FF /% B5/%
1 10.41 50.32 80.16
2 10.33 52.60 84.42
3 10.26 50.83 82.04
B8 10.34 51.25 82.21
RSD/% 0.72 2.34 2.60

F4 PNSERASEWMIKIZWIE (n=3)

Table 4 Process validation of PNS microspheres (n =3)

Hk BRI % 35 56/% 135/%
1 4.07 11.85 59.51
2 3.96 12.10 62.25
3 4.09 12.54 62.30
BI1E 4.04 12.16 61.35
RSD/% 1.75 2.89 2.61

SRR, BREERLE, HRE ML, Bk,
BVFZRa9E, w7 WSBR3P0I TR vt
JIE T #ARTER, IRV 82 o TikRL
BARKR, XSGR K.
2.8.2 FifRsr AT SRABOGRLEELCN PNS-BSP-SA
HRER TR E, 2RI 3. K 3 as,
TERRLAR 2 AR, SE3IRAE N (882.94162.2) pum.
2.83 ZXFWEMIE (DSC) 44 K PNS JER
24 PNS 43 HUfk . SA-BSP & &3k (SA-BSP A 1 :
2). PNS-BSP-SA & & fEkii T DSC Ei 73 4. LA
T EHIR NS ), 55— RN 6~8 mg IFE M,
R EEVEE 20~300 C, FHEHEZ 10 ‘C/min, NaN
RIS, R SAERRE 60 mL/min; W3S A
WM& 40 mL/min. 1K 4 W%, PNS JRR 247

gy

2 PNS-BSP-SA & &1MEKAIITFEERIERE] (a-X 80, b-X1 000)
Fig. 2 SEM image of BSP-PNS composite microsphere
(a-x 80, b-x 1 000)
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w1
T T | -@-SA Bk
100 1 000 10 000 20
¥/ - SA-BSP H A Uk
3 NESH —A—PNS-BSP-SA & % fik
0 T T

Fig. 3 Particle size distribution

Sb 160 150 2(l)0 2%0 3(I)0
R/ C
4 PNS [F#Z5 (A). PNS 778X (B). SA-BSP £57
Bk (C) #1 PNS-BSP-SA E&1¥k (D) #) DSC
Fig. 4 DSC thermograms of PNS (A), PNS dispersion (B),
SA-BSP composite microsphere (C), and BSP-PNS-SA

composite microsphere (D)

236.4 CHbA —BH B FIGE, e LIS ftlg, PNS
I BURAIIRAELE PNS JERLE B4 ke, (FAE O A7 B
AHTE, 9 213.8 “C, F H N Rlde I 5o B 4
PNS SR8 55100, Ui B R 2 i e g, 2k
in LR — D B AR, 5 B0 0 R AL A R B A
SA-BSP & &1iEk (SA-BSP A 1 :2) 7£ 112.8 ‘CHI
190.9 CHEAEMHANE, #25)5, PNS-BSP-SA H4&
THERAE 95.5 ‘CHI 188.3 CAMAFAEM #%, PNS JR
RIS MR RRIE N 2%, SA-BSP & 1FR (SA-BSP Ny
102) BIARRIGIKARAFAE . Ui PNS HI4E W 5 4
WA, PLIRE RS S E T ek, R
FRPAE T1 DAKAERNGT PNS IR AT AL B0 2% 25
BRI 2 B i i ia e v
2.84 WHIKMERENE FEEMITRESTER 100
mg BT pH 1.2 MERFER T, (37+£1) ClEERE
Vio BERE—BRE AV 0 R K 2y, ISR R
(WO, TFEAFI A 7 Ak 23R (SRO UL, Jf2:41] SR
HIKHZE. B S AT, PNS-BSP-SA E A 1ERE
5 min BEIX BB, N (63.71£2.64) %,

30 60 9 120 150 180
t/min

El5 EMKEAMIEREELE
Fig. 5 Comparison on swelling properties of different

microspheres
BEE I T I, HIAIKEZ 2NN . 5 SA Tk
A1 SA-BSP & & 1ERAH L, PNS-BSP-SA & &1Ek
(A K 2 B KT SA Tk, {HA/NT SA-BSP &
EIIK,

SR=(W:— Wo)/Wo
Wo NTHRMERIR R, W, ¢ B ZIHEk R &
2.8.5 RSMEEEMYEREVEAT  METE SD OKEL, ZEEA
25K 24 h )5 ip 10%/K &S, fEHEGHE, WE K
LEIE, A B SRR b e 4%, FH 502 J)RK
B EES TS A Eo ¥ 50 mg (100~170 %) fER
SIRTE BB L, B AR ERFRE 92.5% (i
MIFHBRAIVERD MEH AT, HEEHEkR K
RIS, 20 min JEBUH . A5 B3 A [E € 1E 45° 28
b TSI AE S, {# 0.1 mol/L HC1 (pH 1.2)
PL 6 mL/min B FEPPHE E 42 5 min, WERMHER
HHEHERIE TR, THE A TR KRR B R B
%[19-20]0

it B %= N/No
N i R IR A H , No R B 5

5 WAL, INT BSP ) SA fUERTE B #F
TR, AREEER (P<0.0D). #HZ
#=5 TRWKEXRRBMHFEERLER (X Ls,n=3)
Table 5
microspheres in rat stomach (X £s, n =3)

FEdh il B 2/ %
88.59+£2.17
99.08+0.91"
98.331+2.08"

Comparison of retention rate of different

SA fEk
SA-BSP & & ek
PNS-BSP-SA & &k

5 SA EkILE: 7P<0.01
**P <0.01 vs SA microspheres
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J& B A OERAE K BB 009 B 2 LA A2k, %
HEAERE IR R IR, B 23R IE 98%.
2.8.6 RAMEZRHER L & CHEZH) 2015 4
PR VAR E R R S R IR BE M e iR 28 =k (U
ML) BHTREUE . LA 200 mL KAE N H A
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