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Optimal Technique for Eliminating » —Butanol and Determination of »n —Butanol Residue in Active
Composition of LW-PSB

YANG Xia, GUO Libing, WENG Zhiping, YANG Yinfeng, DING Jianxin, CHEN Kai, ZHAO Yue(Guangdong
Pharmacological University, Guangzhou 510006 Guangdong, China)

Abstract: Objective To establish a method for detecting residual n —butanol and to optimize the process for
eliminating n —butanol in active composition of LW —PSB. Methods We detected the residual n—butanol in active
compositions of LW-PSB by gas chromatography(GC), and optimized the process condition for the elimination of n—
butanol with residual n—butanol as the indexes and by using the orthogonal experimental design. Results The recovery
of residual n—butanol was 99.62 % with RSD being 2.05 %. The optimal process for eliminating n—butanol was adding
0.5—fold water every time and reduced—pressure distillation at 80 °C for three times, and the obtained residual n—
butanol level was in accordance with the pharmacopeial limit. Conclusion The method for detecting residual n—
butanol in active composition of LW-PSB is accurate and reliable. The optimal technique is convenient and practical,
and will lay a good foundation for the product development.
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PEATACRC, WCERIE T A OR, 98 [T CE T
Wedn B/ FR L, 3B SLBCPR T )5 S
FI T T . AR [ 24 L) (2010 AR RO il 5] i
FRGR BA R AR G RLE , 1B T IR (o ] 24 B WL Y 26
ZRER, BREEZOR AT 0.5 % 5EE /SR
AWy R A BERAL R ICT 2, BRI P IE T
WEg sk B A (2GS RUE BRI, A 5050
DL 1T 75 R A= By 500 A 0 e U 5 B AT Y
BRAEZERTZ, IR LA A IE T WAk B A Ty
%o

1 #l

1.1 i85 NHRAEYTRIARET AR, MR
BRI E %, #E: 20120305, FUbE . 1l
ZBE. gy, PG HPHE RS 6 IR 2 iE 814
4:3:3:3 (R HLEIRCZ, A 8 fEEZRIRK, AR
RIS I, U8, BRI, W4EE) 0.5 g mL?,
PR —E LB A A e 5 R IG R AE, -TAEY)
A A R AR R R EE , T pH E K 8~9), HI
A EISURAE Y] o i B R IRI A 0 8 H A 7Sk
WA R e LR B T S A THR I, BIAS A
P RA RN R

1.2 U3 KA M GC-2010 BAUHI IR, HAR
Ht; RVI10 basic iedE 78 &1L, T8 IKA /2w ; SHB-
MEHRZ ISR, BN TRARA A ;
DLSO-5/20 IR EIEIR L, FBMIRAEL TR A RRA
H; BL-220H M ¥ KV, H A SHIMADZU 7 A ;
GZX-9070MBE s X T1As , b R sl A B
IRIEITRRS) o IE TR, R ESal, KEk
2 RRAL AR BRA F] o

2 FiE5ER
2.1 IR VEELBR LB H IS5 5k B A L
M LBR T AR AR A A gL . R E=
THRL L SLURE LU A A GE S IR W)
A A SR BOL AR KR AIIE T R AEEROR, 25
BH LA B SEERTE DL, (EPRUEIE T Besk B
AN (o e 2 ) WLE FREE R RT3 R, LA )™ A
D], WA L 1 B 25 S R A Wl 7R A
A A By Hh Ak B A IE T

IE T EE—K Y R RESIE B ARSIt oYy, —
BRI ARSI 5k 92.5 ¢, HL, @ in A&
K, ENBRAE YA G AL S B TR AR R OE T
WEtE AL P AT T2, DL ik B iR R B

FL RIS R A= Wy 500 A7 8 0 S B rh 5 B OE TR
FH.

2.2 SR BIBOIKa (RASERAE Y 50 A 2L
PRSI AR EGT) |« IR UK e 2 R D 2%
SR, RBOESSAER BT, i AU @iEE N E
IETREAR B, JF DUIE T Besk 5O IE Al % 4¢
fabR, CEmRAEMSREIE TRELER T Z, W& 1.
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Table 1 Factors and levels in experiment

7K ACIKE /6% BOWKIREL/ ) CORZETREE /°C)

1 0.25 1 60
2 0.5 2 70
3 1 3 80

23 BRI BOSMRAE Y A G A 5
100 mL, ‘B THeF 75 KA, #BOE S it B
FACERMA AL, WERZE W IE T RS KRG,
WMEAEERZE R, RIGL R, ik, WEE
RERAE, AR R AR AR R H RS RO RS =
100 mL s, AR EEES, WA I TR
T,

2.4 IE TREER T L RN

2.4.1 {5385 4 F  AT.PEG -20M & 41 4§ {5 i &
(30.0 m x 0.32 mm, 0.5 wm), FID #i&s; HEAETE
JE. 220°C, WM. 240 °C, B ImLmin?,
FEPTHE: EIHERE 40 °C, 452 min, P15 Cmin'#
KIFE 70 °C, 445 2 min, YRR Lul, PERES RN
ST

242 XHESE R PEE RERE 75 mg 1IE T EE,
BT 100 mL #, MBS ICmEZRZIE, &
A7, BN,

2.4.3 MRS W A BOE SR g A T TR
0.4 g, KEHEHE, BT 10 mL ZFEHF, FH B
fRITFRBE R ZIE, #5), RifS.

244 EMHERRFE KEER 242 W FRCEMIET
T BE AV 1.0, 2.0, 3.0, 4.0, 50, 6.0, 7.0 mL,
SET 10 mL &R, DIREEEE, 5, KR
BRI pL, EATHETE, DIERFL(A) YL
ApFR, DA BE G R R (C) AR AR bR, AT R
B, 527 i Y=38881X +42427(r=0.9996),
B IE T SAE 75~525 g mL™ ZePE 6 2R RLIT

245 K%L K % W R IR]— % BR S A MR e R
2.4.1 WUF @35 e RE B, LI 6 IR, IET
I TE ALY RSD N 0.90 %, KB 7 iR % 5 B AT
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Table 3 The results and analysis of orthogonal experiment

HERERGN , 3F T REGETTBUY RSD O 0.95 %, %W W A E T
JFEETE 24 h R ME RAT 1 ! ! ‘ b R
24.7 EEMERAR  HUR—IE AR A 1 6 1 ) . 5 5 5 0@
PER A RAS 1 L, K8 2.4.0 TR g 550, dEkE 3 1 3 3 3 0.18
W 5E T T gAY, 49 RSD N 1.70 %, FHITkE 4 2 1 2 3 0.47
R 5 2 2 3 1 0.09
248 MFEEICRIRE  HBFRIR 6 () A —iE QiR ) : ’ ‘ ? o
FERRZD 0.45 g, B 10 mL A, 4B 242 Lo . : N
I T A 68 BSR4 o ; ; ) 1 007
BE, REA), TRPE 2.4.1 TR % e bl , 45 k1 1.25 152 1.05 0.83
Rk 2, k2 0.67 0.76 0.94 0.89
k3 0.72 0.36 0.65 0.92
T2 ETEXEBRIZMERKZER=9) R 0.42 051 035 0.28
Table 2 The result of recovery test
by TR AR WG MoK CPHE RSD R4 FEDH
/mg /mg /mg 1% 1% 1% Table 4 The results of variance analysis
04507 17577 14302  3.1604  98.08  99.62 2.05 P2 Ss f s F P
04499 17546 14302  3.1876  100.20 A 0.07 2.00 0.03 4919  P<0.05
04469 17429 14302  3.1047 9522 B 0.23 2.00 0.12 16533 P<0.05
04507 17577 17508  3.5543  102.61 C 0.03 2.00 0.01 2033 P<0.05
0.4523 1.7640 1.7508  3.5030  99.33 R 0.00 2.00 0.00

0.4494 1.7527 1.7508 3.4845 98.92
0.4521 1.7632 2.0620 3.8652 101.94
0.4517 1.7616 2.0620 3.8219 99.91
0.4519 1.7624 2.0620 3.8328 100.41

2.4.9 FARKIHR CRAZ AR BRLE E, DG
M H 28R 3 B R AR B, 45 SR B I T A I
K H PR R 0.41 ng.

2.4.10 IEASRIGFER HIE TEER S EIIE ARz
IEASIIOFE S E TRER fr i, Rl Rt 1 25
A3, IO A2 B S A i A S B B I
TEERBRTZ, Wik 3 ik 4,

7 T s SR S, = AN RS kA= Wl
FIAT G AL PR B IE T EE R L b g M m . [
WF, EDWAMHTES R, 2RSSR AR il 7 51
AT R IE T PR R R R M IR A AN K B (B) > ik
H(A)STEZRRAE(C), HE D MiRzm, Hik, e
ZBRSIRAE YRR RGO AR R AE T R IR AE T2
N AByCs, BIIIZKHEE R 0.5 7%, ez 3k, i
5 80 °C.,

24.11 FAETZEERE  BOSWAY)HRIA RER A
PRI 3 40y, FeteE T 2HME, DAL IE TR it
SERIE R 0.06 %, WFE 5.

H: Fos(2, 2)=19.0, Fp(2, 2)=9.0,

x5 AKREMHFEREIRIY P IETBERBENNELS
FR(n=3)
Table 5 Determination of n—butanol vestigial in active composition

of LW-PSB

Elins) TS /%
20130414 0.07
20130420 0.06
20130424 0.06

3 itig

WUEZEHIE TRE . KIRGERI R, B A
A EL2S FEFR /R (BN /N T =0.085 mPa, B2 %} S0
/NF0.015 mPa, MIRIELE T E/K o8 2R
WG, ZSHRAE DA RGO R ) FR R IE T RERERS
PLK Ry ety g7 s,

XiF FAR A OE T B LB TS AR BRAT R B /SR A Pl
FIA BB FR BRI B 1) il , R IFE R L
3 RV REE T A SR A e AR, BLEH
LSRR Sk r=: BT . A9
A RGBT FE B AR IS e 1 fe 25 BR T- 254k
HJ5, gk e TEEH & 0.06 %, 8T
CREZGIHEMRE . NI, Z T2 T
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AL R B B R T (UM BUE RRE , PRI 25 %
Ak, 52 H AT PR AR A R —, A
B e 1 RBR/NRAE DA G AL PRI Ak RS I
TEERRETZ, oy HARRZE = i i) T Z LA
EREDTTE ML TS . RBR 2 RER AT A KA
Fr AR I AR Y BT RE S R 25 0T ARG R B A P
A, SR K 25 RGN 25 I S B T AR A
PEANJSOUPE DA, 3 0% 3 35 208 2 F e 3 23T )
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