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Optimization of Extraction Technology for Baiyi Rectal Solution

LI Yan', ZHAO Ligang’, WANG Huili', ZHENG Lina', KAN Shuyue' (1.Dept. of Pharmacy, Tangshan Maternal
and Child Health Hospital, Hebei Tangshan 063000, China;2.College of Pharmacy, North China University of
Science and Technology, Hebei Tangshan 063000, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of Baiyi rectal solution. METHODS: The effects of water
amount and extraction time on extraction technology were investigated by central composite design-response surface method using
OD value of berberine hydrochloride and ferulic acid and the extract yield as index. Validation test was also conducted. RESULTS:
The optimal extraction technology was as 11-fold water, decocting 70 min for the first time; 5-fold water, decocting 30 min for
the second time. In validation test, OD value of first extraction was 0.940 0, and the bias between observed and.predicted values
was —2.07% ; that of second extraction was 0.851 8, and the bias was —2.41%. CONCLUSIONS: The extraction technology of
Baiyi rectal solution is reasonable, feasible and suitable for industrial production.
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221 &M @i%H . ZORBAX SB-Cjs (250 mm x 4.6
mm, 5 pm) ; F s : LIE-0.1 % BEERIF I (40: 60, VIV) 5 Kl
1265 nm; i : 1.0 mU/min; A : 30 °C 5 ERER 10 plo
2.2.2 XIS WA R B PRICER IR /N BE G IR
12.10 mg + 100 ml &b, FH B O R 2 208 #25),
BV X6 S I 5 T 5 o 28 e BBORT BRI 45 96 0.5..1.0,,2.0., 3.0
4.0.5.0 ml, & T 10 ml i rh, I A R 2 200, 4257, A4S
ZA B ST
2.2.3  HEANIER PRI o3 BIRE B R 2.1 T A A
LR B 2 RIS 20 ml, IV 2405 5 ml, FH =S P e b
PR3 YK, BEUR 20 ml; 4597 =S R BURL, 308, 2 T IR,
BRI I RV AR A2 10 ml SRR AR E Z0E, BT, 045
pm BF AR, B ISR AE S A A
224 Ik EE WA TR TR . A5 RN
A 1A 7 A y=1.435x10'x —2.324%10'(+=0.999 8) , £k 1k
JE [ 6.05~60.5 pg/ml; K 55 5 3K 56 v 14 17 FX RSD=0.7%
(n=9) ; A MRS P ER B/ NEEK % 5 RSD=1.3% (n=06) ; -
I IIRE [l 0 227 98.3% , RSD=1.5% (n=6) ; K I B ({51 [,
S 30F)240.101 pg/ml, 52 e R (fFMEH R 10 B ) 4 0.336 pg/ml;
ERTR/ INBEGL 5 AH SR 4% BT WA 1) 43 1 Dk 2,01, SR B ik T L F
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231 3% &M @i%HE  ZORBAX SB-Cis (250 mm x 4.6
mm,5 pm) ; Fi IR : ZN5-0.1 % BEFRIE W (30: 70, VIV) s Kol i1
£ :322 nm; iE : 1.0 ml/min; #17 : 30 °C 5 PERER . 10 pl.
2.3.2  XTHEER MRS RS SRR 2R X i 10.40 mg
T 100 ml S, R0 S A B 2 B, 50 A5 0 L,
I8 Y8 5 e 43 R RO RS I 459 0.2,0.4.,0.8 . 1.5, 2.0 ml, & T
10 mlsg I Hp P R R B 20 B, 450, B 2R 910 BE S T T
2.3.3 PRSI R TIA RS R 2. R A A PR U
50 ml, VR EL TR (37.5% ) 2.5 ml, T LR EEHE L 3 ¥, ¥ 50
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(n=9) ; L RIS P PTELER & # RSD=1.7% (n=06) ; F-34J1
FE M %47 98.6% ,RSD=1.8% (n=6) ; Ko M PR ({Z M [t K7 3
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TEE Ji 8 e BT AR A I A o
24 FERHWNE

HE2 I 2,17 300 il 25 AR IBURA 20 mil, BT E R
R R L, KB T, 105 C TR EE f R, E TR
(%) ="T8 /& )i i i sx100% .
25 REERIZMHL
251 HERKAKFHE WAy 2k ftt 456 b
PR R K BRI S PRI T 2 3 2 R A K A
(A FRERET ] (B) AR BORE . HAP R BOR BN AR E 222
i, AN A AR BRSO R R B T R AR, 2
RLL2 YO, AR TR A 45 TR BaE 5 L YR RIS 2 $E LY
TR A B AN B I (8] R KT, B UK AR 1 3 2,

x1 BIRERNEEZESKTE

Tab< | Kactors and levels of the first extraction

¥
3
A% 1414 -1 0 | 1414
kg (A), £ 6.00 6.8 9.00 11.12 12.00
BHE(B),min 30.00 818 75.00 106.82 120,00
x2 F2REBHEZESKE
Tab 2 Factors and levels of the second extraction
KE
35
A -1414 -1 0 | 1414
kg (), £ 201 2.59 400 541 6.00
SR (B),min - 20.00 2586 4000 54.14 60.00

2.5.2 BB ARE R SR BETHRE , #2 40y e
FRECZGB AR (EH130 g B0 60 g /AT 60 g 2 iEH T
60 g. = #5520 g . FEAR 20 g MK 20 g Z14E 20 g BRERIE 20 g 35
BEH24 g FERHIT-24 g A 20 g, AH24F 1 000 ml il &) , 4%
BEOR TR A K A N SR B ) R TR 26 1 R R BOR e 4
21000 ml, Ead, PEAEIN A 5 56 2 YRR OB M 46 22 500 ml, Ji§
i, EREINAE o K R RN BERCRI BT 2 R 1) & i R TR AR R
SPEH—(E (OD)E N PR FE AR . iR iR/ INEEmR & o | B2 IR
T TEISR 3/NME R FH Hansan 35051700 —1k , BN 8RR
FrifEfbh 0~1 Z B I —1H, A28 1 d= (Y — Vi) /(Yo —
Yoin) (d R SAERR B —1EL, YRS FE BRI SEMME, Yoo N B HEHR
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Tab 3 Arrangement and results of the first extraction
JP5 k(A A5 SRR (B),min HFNEHEE, g/l PIBEREE, pg/ml THE % ODM

1 9.00 75.00 18.60 293 1269 0.8629
2 9.00 75.00 18.10 275 130708413
3 9.00 120.00 1457 251 1225 05849
4 9.00 30.00 17.30 242 1154 05861
5 12.00 75.00 19.47 297 1282 09132
6 6.88 43.18 13.33 207 1063 02912
7 1112 106.82 16.80 253 1245 06896
8 9.00 75.00 18.66 290 1338 09234
9 9.00 75.00 17.67 279 1312 08400
10 1112 4318 20.46 2.84 13.00 09315
11 6.88 106.82 9.92 1.58 987 0
12 6.00 75.00 14.26 224 1081 03741
13 9.00 75.00 16.49 244 1158 05728
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Tab4 Arrangement and results of the second extraction
J75 MR(A), B SRURAEICB) min HEVNGER S, pg/ml PBRRST S, wo/ml TH,% ODIE

1 4.00 40.00 6.45 0.84 35007220
2 4.00 40.00 6.70 081 3.504,0.7190
3 4.00 40.00 6.45 081 36 07225
4 4.00 20.00 707 0.77 322 0.6456
5 4.00 60.00 595 075 331 05741
6 201 40.00 490 0.64 284 03055
7 541 5414 682 0.84 347 07424
8 2.59 5414 3.60 048 2440
9 599 40.00 6.76 0.81 361 0.7478
10 259 25.86 539 0.70 320 04801
11 4.00 40.00 181 0.88 362 08840
12 541 25.86 8.74 092 373 10000
13 4.00 40.00 6.45 0.77 33106270
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Tab 5 Analysis of variance for the first extraction

HERE ALl A 2] F P
fiA 0.80 5 0.16 599 00181
A 055 1 055 2053 0.0027
B 0.036 1 0.036 1.34 028438
AB 6.076x10° 1 6.076x10° 0.023 0.8843
IS 0.004 1 0.094 353 0.1023
B 0.15 1 0.15 552 0.0512
k& 0.19 7 0.027

FA 0.11 3 0.038 2.04 02511
A 0.074 4 0.018

Bl 0.98 12
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Tab 6 Analysis of variance for the second extraction

JERR TR FE b)) F P
i 0.64 5 0.13 6.63 00138
A 045 | 045 091 00020
B 0.088 | 0.088 45 00710
AB 0.012 | 0.012 0.64 04512
Iy 0.080 | 0.080 41 0.0820
B 0.030 I 0.030 1.54 02541
e 0.14 7 0.019

Kl 0.10 3 0.034 3.94 0.1094
s 0.034 4 8612x10°

B 0.78 12

254 T AA4MHMHE  RIEEIE RS, 25N 1R
W TN L R 1L K 2, g Design Expert 8.0 #4434, 15
F) 2 YRAEEUY) OD B B KBS o S5 2R, 55 1 YRS 2 IRiRe Y
IR AR R[] 43 30 11.36 4% .69.16 min, 5.41 /% .34.71
min, &5A PR TS HE 2 IREEUN T A2 800 38 1L
70 min 15 % .30 min.
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Fig 1 3D response surface

Fig 2 3D response surface
of the first extraction of the.second extrac-
tion
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A B B FE PR B DS B SR ORISR 2 AR T 25306 73
I UE S VAR 287 5 1 RIS PR OD B M 0.940 0, 5
THINE 0.959 9= —2.07% ; 5 2 RIRILSZPR OD {4 0.851 8,
ST 0.872 822 —2.41% , e WA 58 € 37 i S di )
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Tab 7 Results of validation test

R m% fkit %%Hxﬁrﬁl ﬁkga“/l\iﬁﬂi iﬂ%ﬁm‘ THE, i ¥ RSD,
WA Bmin  FE pgml Eopgml % O %

gLk 1 70 1989 296 1308 09505 09400 12
Y| 70 2015 285 1304 09287
3o 70 19.86 291 1311 09409

sk 1 5 30 8.12 085 357 08652 08518 17
15 30 8.1 081 359 08371
35 30 815 082 361 08529
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