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Optimization of Preparation Process for Feiyan Mixture by the L,(3‘) Orthogonal Test
HU Yanjun ,HUANG Jieyao ,XIAO Yaping,ZHONG Liangcai, FANG Wei,LI Boqun
(Chongging Three Geoges Central Hospital ,Chongging ,China  404000)
Abstract: Objective

hydrochloride content and extract rate as the evaluation index, the L,(3*) orthogonal test was used to optimize the extraction

To optimize the preparation process for Feiyan Mixture. Methods With comprehensive score of ephedrine
process of Feiyan Mixture with water addition, decoction time,and decoction times as the investigation factors. Single factor test was
used to investigate the concentration temperature and purification process,and validation test was carried out. Results The optimal
extraction process was as follows: decocting twice, adding eight times the amount of water for the first time and six times the
amount of water for the second time,decocting for 1.5 h each time, controlling the concentration temperature in the range of 55 —

85 °C under reduced pressure (pressure of 0.05 mbar),and filtering by a centrifuge (speed of 10 000 r / min,centrifuge radius of

92 mm). The ephedrine content in three samples prepared by the optimal process was 0.14 mg / mL,and the extract rate was

10. 66%. Conclusion

The optimal extraction process is scientific, reasonable, easy to operate, and has good stability and

repeatability, which can provide experimental evidence for the industrial production of Feiyan Mixture.

Key words: Feiyan Mixture;L,(3*) orthogonal test;ephedrine hydrochloride;extract rate;process optimization
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AN]SR R0.001 g) 5 101A — Z BRS04 (i
SN AR BT ) s R 78 R AL (ST T AR A PR
Al ) 3 B0 HL(ZE [E Beckman Coulter A H] ) o
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Fig.1 HPLC chromatograms
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0.016 4(R2=10.999 5,n=6) &5 5 M, Th 2 R 5 el 1)
HEREFETE 0. 064 965 ~ 0. 649 645 g 315 Bl P4 5 W T FR LR
PEXRRAF.
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*1 BEERSKE
Tab.1 Factors and their levels
KT BEAMUE) B % B(h) A% COR)
1 6 1.5 2
2 8 2.0 3
3 10 2.5 4

EHLRAA S 24EE K,

Note:Adding twice the amount of water for the first decoction.
F2 L(3F)EXRWEITSER

Tab.2 Design and results of the L,(3*) orthogonal test

F5 BEA BED BEC 78 4RAFHAZ(ng/ml) FEE(%) %4#p

1 1 1 l l 0.18 9.81 0. 164
2 1 2 2 2 0.17 9.51 0.155
3 1 3 3 3 0.15 9.80 0.140
4 2 1 2 3 0.17 9.42 0.155
5 2 2 3 1 0.07 9.51 0.075
6 2 3 1 2 0.16 9.69 0.147
I 3 1 3 2 0.13 9.44 0.123
8 3 2 l 3 0.15 8.81 0.138
9 3 3 2 l 0.12 9.33 0.115
K 0153 0.140 0.150
Ko 0123 0.127 0.137
Ko 0123 0.133 0.113
R0.030 0.130 0.037
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Tab.3 Results of the analysis of variance

H#E MS RN Fit F s Rqh P
A 0. 001 2 0. 001 19 > 0. 05
0. 001 2 0. 001 19 >0. 05
0. 001 2 0. 001 19 > 0. 05
#E 135 2

FH 2% 2RISR 3 AT, sE M B OHUCR I I 2 R 2/
WA B > C > A, RIRTZ S [E] > B AL > oK i,
ERERIT 28 ABC, .3 % CHk[8 - 10], A
B SRS RAE P AR B ST A S B Ty R 2 AR
AR 2 K565 1 kn 8 A%k, 2R 2 WO 6 fi K, AR IR
A& 1.5h,

2.4 BEZEREEREERERESGHLTE

V80 Y 4 U < 2 LU (PR B 23. 4 kg Ab T i R 25K
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S35 43 1 3 40, 430 2R R [R)8HE (58 4 0. 05 mbar)
W AR IR (55,75, 85 “C) Wi AN 2 B 1. 05, I 2 Ui
R F ARG 3 A (R34 0. 05 mbar) ¥ 45 i
JEE X IO R B R T I S R, SE PR A 7 Rk (R
3% 4 0. 05 mbar) ¥ 47 I B A] 42 1 £ 55 ~ 85 "CIL I .
K4,

F4 REBERBLER (%)

Tab.4 Results of the concentration temperature test (%)

A 55 °C 75 °C 85 °C
S 56. 39 56. 87 56.51
FEE 12.39 12.50 12.42

alifb 125 AR % 2020 47 g [ 25 L (PO &6) )b &
FUAHDCHLAE , B o3 A FLE S, G i T s A A
196 KB BRI S A 7 A AR B A AR TR
%, VR R BE 2 S B UTTE o 15 L IR B 23. 4 ke
AT e IR A 45 2. 3T R TE T AR, i v, AT
VEW , 98 JE (38 4 0. 05 mbar) e 45 25 AH X %5 5 1. 05,
I E BB E A R 15 Las i AR gy =200 H
i Tad 38, B0 AL 4 10 000 ¢/ min, B 022N
92 mm) 3 Y&, WALV VS, IF 00 2 1B RN ER R PR 7
B o &5 S 2 bt 9 O Ok P R Y I R ), (H
B AL U8 S R 3R RN TR R AR B 4 200 H B
F ik, SOk oML I PR IR S

x5 HGLIZRHEER

Tab.5 Results of the purification process test

R B 200 B ji F TitiE Btk
B B beis
TFF % (%) 11.79 13. 03
R 8- 2 (mg / mL) 0.10 0.15

2.5 ISUEIRIE
R it —2 AR BE T ] S M R i
BIFREL 2. 34 kg Ab Ty 1 R 254K 7 4% 34y, # 2. 3 F1 2. 4 T
TAEBE T A HEAT YRR, 0 5 2R A R R AR B
SR EE I RSD 43 0. 01% F10. 19%(n = 9) , F B
ik T2k A 7. 0% 6,
6 WIFKBER(n=3)

Tab. 6 Results of the verification test (n = 3)

M E 1 2 3 X
2 8% R 3k 4% (mg / mL) 0.14 0.13 0.15 0.14
FHF%(%) 10.68 10.64 10.66 10.66
3 iTig

rv 24y 1) 3507 2 I A OB TE T 25RO AT RO
T3 R SE AR MR T 26 FME R IR 1 &
AR 2 B35 e vh 25 0% 7 b A RO o3 4 B B A
I, A B AR T AR A e h 2 R E A L H
I, 22 R FH IE 22 3 56 12 O 328 i 0] B B T 2000 - 120 AR 4
& Fa bR I P BT, IS v Pk BA AR PR FE bR
AT HEE SR —Fm R R AT R R T ke,
FEG o 2552 07 i 98 G R A AR o

it 9 T Lo B2 4%, D il 4 T Z0RERE | Sl 4 s il
R ) Jo e 5 A T 08 5 ) P B DA AR E 5 T SR
FH Lo(3%) 1E 28 1R 50y 6 H il 48 T 28047 1 LAk AR 40 13
TR 2 R, TR T ) S5 i 5 e A K A I R BRI
N1 I1 V) 6 e RS bl e 2 i B = 1 o NN e UL
FE 5 A 24 R BT 32 LR AR PR L R R JRR B R Y
S I DUER TR R B & BT R A IR M R A T
SHA GRS MHEAR ISR, 255 5 ERR TR A
A B IR]  SERR A e AR R R S i AR ] A T2 e
i B 20K, 5 1 U0 858K, 55 2 K 6 4%
K ERR R L. 5 h, BORISE (R38R 54 0. 05 mbar) # 4f
T HITE 55 ~ 85 C, 2R HIBELOHLCF 10 000 r/ min,
B 92 mm) 1 U8 A BHIE  Z A T2 RRE AT
A7, A A il R A 7 A Tl A A = SR A e Ak 4

AHIFGE e A 48 v 2 i 50 A 7 25K SR T Lo (3%) IE
N a7 /K S = | N = S P X ol DN 7
AT IR R, SCATH R A A 77 808 18 T b T 2 I
IR R AR 22 2 oy 288 SR LAY, B —
JRC G AR Fz ke o) 0] P B AT A, S e I TR I DR YT K
TN IESE .
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