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Table 2 Results of orthogonal test on A. macrocephala

extracted with supercritical CO, extraction

FE A B C D E BARNE L/
(mg g™

1 1 1 1 1 1 1 1 0.24

2 1 2 2 2 2 2 2 0. 22

3 1 3 3 3 3 3 3 0. 45

4 2 1 1 2 2 3 3 0. 47

5 2 2 2 3 3 1 1 0.16

6 2 3 3 1 1 2 2 0. 22

7 3 1 2 1 3 2 3 1.01

8 3 2 3 2 1 3 1 0. 30

9 3 3 1 3 2 1 2 0.17
10 1 1 3 3 2 2 1 0. 37

11 1 2 1 1 3 3 2 0.35

12 1 3 2 2 1 1 3 0.18
13 2 1 2 3 1 3 2 0.37
14 2 2 3 1 2 1 3 0.33

15 2 3 1 2 3 2 1 0.21

16 3 1 3 2 3 1 2 0.18
17 3 2 1 3 1 2 3 0. 40
18 3 3 2 1 2 3 1 0.57

k1 0.302 0.440 0. 307 0. 453 0. 285 0. 210 0. 308
k2 0.293 0.293 0.418 0. 260 0. 355 0. 405 0. 252
k3 0.438 0.300 0. 308 0. 320 0. 393 0.418 0. 473
R 0.1450.147 0.111 0.193 0. 108 0. 208 0. 221

40 C,fEHTIR B 30 C, BT E] 4 h, ZH AR 60
B.#WHHE 10%.

2.5 WiEA%. FAR—#EREH, R 400 g, &
B G FARERR T ZHETRI #1T 3 Wik
RB.WEAARNE I HEEIH. GREW.BRA
B 1 FRESHE N 02meg/g, T HIERX R T &

®3 HESHER

Table 3 Results of variance analysis

WERR BWHEFHFM HHE HE FHE 2 BEHE
A 0. 080 2 0.040 0.953  0.408

B 0.082 2 0.041 0.990 0. 395
C 0. 049 2 0.025 0.561 0.582
D 0.118 2 0.059 1.498 0. 255
E 0. 036 2 0.018 0.406 0.674
F 0.163 2 0.082 2.256 0.139
G 0.159 2 0.080 2.183 0. 147

BE 0.036 2 0.018

HAF—B L EHAHRTREN L ZRELERE.
3 itig

IE3SRE P 2R M BUE /) B R R KPR
HoARAE I WEESROERINES . HE%
BIAABES THHURMBHAZEOIEREA,
XEHEFBRAEERERNKFE, BREAEEEE
TshMmeh,GREVRRLhDEELRRTL
RBELE SKUL.

ALBBIHARNE I #HIER CO, FRT
ZREVE.BETAANE I HERBRBE, THT
Tolkfb KA 7= RN BRI 5 2 5 i B R I 5 4R
BUFARKNEE T HWEFERB . RBLERTE.
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Abstract; Objective To investigate the preparation technique and optimal formulation of breviscapin
calcium alginate gel beads (BCAGB). Methods BCAGB was prepared by drop-adding method. Based on
the studies of influential factors, optimal formulation was obtained by the orthogonal design. Results
The optimal formulation: sodium alginate concentration was 2. 5% ; ratio of alginate sodium to breviscapin
was 1 ¢ 1, and CaCl, concentration was 0.3 mol/L. Prepared BCAGB in this formulation had such
advantages as simple technique, uniformity in diameters, and drug even content with better reproducibility

of encapsulated rate and in vitro releasing rate. Conclusion

BCAGB.

This method is simple for the preparation of

Key words: breviscapin; breviscapin calcium alginate gel beads (BCAGB); preparation technology;

formulation optimization
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scutellarin) , X HFITREZ R & 5% £, K
TE B, 4T 28 76 2 BT LA S i A i 370 B 8 4K A o 4 BEL
H RE MR EEE AR HRRET
FlEMm A MEEERSE KEREERATHRITEL
7 0 B9 0 WLk i 48 405 B i i T R % . HRTTH
ERERREEFTRERA B BRN. &
JLEERMARREGYFHRNMEHER TR
MEFREHT T ZORR . BREAL. 8.2
ERAN(EERE BBV JERESED BE
BREER/NMREFMARRE S FHEBERM S
MEBFREERAERT &S, BB RE/AER
KDMBE ALY RBPRER, OREEIF ALY
RS, ALREIHNEHETIORERS
BREBER /PR, FMNERELEST ST ZENER S
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1 #HEMEE
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T RERENAG(ZBREEEG LAERARD;
WERG (LR ) TKEAS (KR
B ERANE R A ED ; AR B At

BMERKBRACE T RN UELTD;
EMS—2 B 8 (RBRKENRAERAED;
UV755B &% 5N AT W43 Y6 BE 3 (LM B AL Y
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2.1 HERHBHELZ . KBEETIAEERH KRG
100 B 5B ¥ERAE - LRBEAH S, Hst
(6 B &F k) B HUR B W 19 CaCl, % ¥ i in (30
¥ /min), RBKK A 2 h 5, BUE /MR R, R &
BFKwhYE 3, BT 40 CHA T 24 h, BI45,

2.2 WEFERNR
2.2.1 MR BK AR FRBUT R L R X B E
B, pH 6. 8 MBEER L 28 vh B (PBS) W5 R 31 4 B A
—EWBE KWW, TE 200~400 nm FERKFTHM.
B2y 7E pH 6.8 i PBS H7E 336 nm &b R K
W, KSR BT R AL 5 EL B pHL 6. 8 PBS
WMBEEN, E 200~400 nm FERHFFTHME, ER
i S8R FE 25 4 B K R e B 4K AL B0 A8 W i, R BA
Xt 25 i 2 B A Tk,
2.2.2 FREMARHIE FERE 105 CTRERE
BRI REZEMNRRA 10mg, BT 100 mL B
#,Ff pH 6. 8 PBS BB EZE . HHERRXL
W 1.0.2.0,2.5.3.0.4. 0 mL, 4 BB 25 mLEM
F,HpH 6.8PBSHBEZF,#5. Ll pH 6.8
PBS %} #, 7E 336 nm AL EREE (AE. PR
BWE O A#TLKERBL, BiRERL B Y
C=21.45 A—0.160 (r=0.999 9),
2.3 RABSEHENNE - KBIILREER
EERNREEENAPHE  BERBBRER
B 100 mL B+, pH 6.8 PBS ¥ 5%, B
10 min, RBEZE 5, HE, 2 0.8 pm BRA
FRHFLIERES , FEVER NERBEEH. ¥
HUR S MEW 2 mL B 50 mL &%, A pH 6.8
PBS AWM BZEZE, B4, T 336 nm EKAWE
AfE . BERAEME TR, REGER/NR DAY 8T
B HETEasE,
BHE=MRPOSHR/ BRI RPHRGEX
100% '
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Table 1 Factors and levels
A k3
K¥ ABRRH BERRMS CEMABWRE/
REI/ % 2yl (mol « L—1)
1 2.0 1:1 0.2
2 2.5 2:1 0.3
3 3.0 31 G. 4

£2 EX@UHRBRERUHASIN

Table 2 Calculation and analysis of orthogonal test

RS A B Y wHE/%
1 1 1 1 92. 61
2 1 2 2 90. 91
3 1 3 3 60.72
4 2 1 2 96. 30
5 2 2 3 79.57
6 2 3 1 76. 75
7 3 1 3 89. 99
8 3 2 1 88. 38
9 3 3 2 74. 00
I 244.24 278.9 257.74
1 252. 62 258.9 261.21
| 252. 37 211. 47 230.28
R 8.38 67. 43 30.93

ERSHMERT R, EHMEM4EEREH
RT3 T 4 B R X9 B B 45 B3R ) 1) = WKL R
BRBRASITRERNEASTUBRE>SEER
PERSBHPEERNEITRERN AR
HEE. FEEBRMKKFEAEH ABC,, HiEER
RRBESER 2. 5% . BERASHYUN AN 1
1, EALEEWE K 0. 3 mol/L.
2.5 BFRAR - HRALTHE 4 HITREREE
RBER /IR WO R BHBREEHIBERE.
B B RN B B R 100 r/min, 1] B
H(3740.5) C,#&HA N 900 mL pH 6. 8 PBS,
BEHRRMRE R, B THED. £ LRABKAY
T, LA pH 6. 8 PBS g BHA B . 75 BE B [8] [7] B 9
BURE 5 mL (7] B #h 32 538 17 A BR B 37 8 Ay i) , SLED
0.8 pm LIRS, RUERB B LA TR
FENB,E336nmAb I EAME, iR B LT A

Y

¥

b U

&

Y o o s Y Y Y Y A
=1
(-1
LOIP~NIPNIP~DP~LPLP PP

REXS R R BB RPUBHR., SRAE 3 ME
1. TRGHER BRARSEIBRERAERL

R3 BREMNEHESRHERG0=0
Table 3° Encapsulated rate and drug loading '
of BCAGB (n=4)

# 5 aER/% RER/ %
1 94. 80 38. 84
2 94. 69 38. 80
3 94. 55 39.10
4 94.56 38.50
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Fig. 1 Drug releasing curve of breviscapin
from BCAGA optimal formulation
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