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Optimum the Extraction Process for Fu Gutai soft gelatin capsule by Ortho gonal Design

GUAN Yang' ,LUO Xiao-jian' ,RAO Xiao-yong' ,YOU Jian' ,HE Shuang-feng' , YUAN Liang' ,LIN Ting-ting' ,GONG Jian-
ping’

1. Jiangxi University of Traditional Chinese Medicine , Nanchang 330004 ;

2. National Pharmaceutical Engineering Center for Solid Preparation in Chinese Herbal Medicine ,NanChang 330006

Abstract ; Objective: To explore the optimal extraction technique of Fu Gutai soft gelatin capsule. Method ; Choose four factors ; ethanol
consumption , extraction time , extraction times, ethanol concentration, and each factor have three levels. The ortho gonal design is used to
optimize extraction process of FuGutai soft gelatin capsule with the content of Naringi, extracta sicca yield as markers. Result: The result
shows that the optimum extraction condition is;adding 10 times of 60% ethanol boiling for 1.5 hours each time , extracting three times in
all. Conclusion : The optimized process is stable, economic and feasible.
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Agilent1 100 FIBAH 3% AL ( 3 E L HERRHTA
FRZAT]) ;0DS G AL (CRIEMKFEF 4. 6 mm x 250
mm; AL104/01 Y, 5 K8 (Mg e i) - 540 2104
( i) HRRAT) 5

il B S IRt e e R 24 A ol i A S A8
(#1t°5-:20050701 ) ; B F¥ b 25 B4 W A VL4 B A Hh 24
AT, 25858 oK e BHAE ) 7 7K e BHE 1) i sk
Drynariafortunei ( Kunze ) J. Sm. it THARZE . Ffpif
2R B VLR T2 IR, M E AL PR
Wttt Eucommia ulmoidesOliv [ T4

MILLIPORE #4lK ; ZJif (352l 104 & £
FIARAF]) s (@A, FliRMAT) ) K
iR X Ay e pr 4t
2 KWAHE

2.1 A TR T AR
211 HRBERE A AT IR, 1

IEACTTER 3 #HTIEAC I B PR i, DB, BPAR IE A 42
IURE VA, %5 o
2.1.2 (R R EAE A K WO TR (A
MT810.5 g) B 50 ml i, InHEE 30 ml,
FEALEE 30 min, B8, B, I8 E 50 ml FEIfE T, H
i RS RO UE R 2 VR IE A R — b, o
H SR R R 20 B 4550, 3 0. 45 pum fAL BB RNAS
2.1.3 B GEERE A& KRB H 6. 00
mg T 50 ml FEIfH 0 R RO R R 20 B B
ST AR B AR . AR R ] ml B 2 ml HEH
WM B ZI P, $250, BIAS (A ml op 35 B2 7 60
g ) Xif I8 VAT
2.1.4 AR & E R E & AT L BIFRE
(BB AN HE) L in60% ZBEFRIE 2 UK, BEK 2
h B8, 29005 1 R B R OB % 2. 1. 27 R
[F) 2 ) &, BIAS B P AL Xt T R
2.2 &iEEH

S KR FIEE ODS C g 54 (4. 6 mm x
150 mm,5 pm) ;FshAH : ZAE-7K (20: 80, LA R 14
5 pH K 3) o AP K 283 nm; i 1 ml/ min,
2.3 FEkFER
2.3.1 Aruedh S| A KR R IBURD B2 O HR O i
W1 ml AR E AR 100,105,221 ml &=l
oI BERR BT E A BB RS BV . AR R
HOGT B VAR 10l 5 o L C(pg/ml) S AR AR,
A WETHI R A AR, A T2 1T, A5 hr o il £ 7 7
F:Y=13.637X +14.083,r=0.999 9(n=5), i 0
FlECHAE 0.6 ~60.00 wg/ml JEH N R 4F AL AE

H5% B e o IR R TS

2.3.2 WEERR K UURATEE K 10 ul,
HELEHERE 6 YR, I W AR, RSD {4 0. 47%
2.3.3 ZIAMRK  WRE S, LRSS
S Ok A R AR 6 1, A BIHERE 10
IO TE R RSD (1. 84% .,

2.3.4 BEERE BCERBIMERE I — 0k
i A B 10 wl, 4397 F 0.2 4 .6 .8 12 .24 h i
B, 23 i SR it v B I TR AR, RSD B R 1.
92% ., FEHIFEMIEWAE 24 h NEE

2.3.5 A ERERE ORERIC A = AR
B 5.0 ml, 6 £, AF 25 R BURH Bz 168 |t 3 o (A
PR 80% \100% (120% ) 43 5 I A SR UK
o2 127 T A vE A AR A o R
10wl FEEE I, RSD {54 0.97%

A1 mAFeDk 3%
s FER SR AR WEEE RIGE CPREIGE RSD(EH
/mg /mg /mg (%) (%) (%)
1 4. 146 4.201 8.312 99.17
2 4.224 4.321 8.461 98. 06
3 4.212 4.264 8.413 98.52 98.44 0.97
4 4.156 4.012 8.123 98. 88
5 4.343 4.210 8.523 99.29
6 4.262 4.312 8.432 96.71
2.3.2 REAFINE  H(PEZM 2005 4R —

PR SR XA 352 I E o R i R UR 10 ml,
BOTHREEENZEEIY, fEKE EETE, T
105 CH44 3 h, BB AR 150 30 min, dHHH
whoE E A, PP R A  h iR R
B RINAKIRRBERR,
_ REER

10ml 2GR4T T 2561 E it

2.3.3 ®RMIZSHMME (1) HEKFE
ARG TG, BB EE R (A) FEECRF ] (B) ($2
WH(C) TN L B & (D) PUAS TN R BEAT % 5. [A]
I PERE PR R Pk R = A KB Lk
2,

RERE(%) x100% .,

22 BEARTER
K- A JNEEAEEC B $2EETE] /h C REBURED BRI (% )
1 8 1 1 60
2 10 1.5 2 70
3 13 2 3 80

(2) IEAC 5250 R 5 o O RAIE 7™ i i o 14 AT 4%
P, LR B 1F R AN B e B RAE 85, B4 &
JIRER IR A P I T2 o 42 AL T7 HE BRI B AL
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A3 EXRGEHRLR b, [A) B 2% 08 AR 7 BAS, A S R
i LES MEIRBRTRE  A,B,C,D,, HI 10 fi5ik 60% Z. B, B2 3 WK, FE K
%1 -
a b c d %(%) (%) 1 5 h
1 1 1 1 1 2.63  8.17 T . .
2 1 2 2 > 219 9.74 (3) BoAESEE o Fe AL Ty BB FR B W38 b A0 AL A
3 1 3 3 3 33.28  10.22 i BEOTBE ) T A A 75200, 465 SRl e 4% 7%
L, R AL.92%  RSD (D 0. 5% s BRI R (A
6 5 3 | s 2500 7.93 H15.2% ,RSD 43 0. 9% . i B 5 MO B T 2
7 3 1 3 2 30.10  11.08 A R A fT.
8 3 2 1 3 20.91  6.90 3 EEER
9 3 3 2 1 36.78  12.73 L T s 2o et A S (A
Kl 20.367 27.143 22.913 33.633 H ﬁ‘lﬁ%l\é/‘]{ﬁ @mﬁﬁ*ﬂﬂﬁﬁéﬁﬁﬁ@m%ﬂﬁ =
K,  31.797 31.530 32.557 29.163 Y. AR, B A 2 i 40 TR B
< B LIH 957 27.60 B 5P A A4
R 2.534  4.610 12.044 6.003 e oy et e
K, 0377 8.747 7.667 11840 BB BE IR S5 AR ) 12448 b, JF AT 42 5 s
K,  9.847 10.420 9.820 9.583 FREE I B, i e IS A T B R O 2
K,  10.237 10.293 11.973 8.037 VEE G
R 0.860 1.673 4.306 3.803 . , Al v o ST e S
ARSLIG AN JE VL SR A= UL 43S o B v

k4 BRFERRETENM

WEPEAT T2 . FRRPE T 2y B kb

HE e Frf Al Fib  FleAE  B#HFE B R R Ay B Kt A 4
[ a 1113 2 1,000 19.000 h co )
. . . . o A A
i::_ b 5 208 5 4679 19.000 Jﬁﬁa%ﬁﬁﬁﬁl\%%,ﬁnbﬂf\%%?/ﬁ ES R RRTA A
2y c 27.821 2 24.996  19.000 P <0.01 SN 8 BB AT A AE T30, HLR A2 R kA
Eif d 21.930 2 19721 19.000 P <0.01 I B 5 ) s S R v e W S A
R s 1.11 2 . Lo v ST
o B - o RS BRRIN  J5 R S T B SR UV
5 = EFE4 N NN A . N o e
h3 BENRBEAESH PR B R o AT R T, MR
MR s Al P FIERE S TR E il i 0 & &, A TR HA SR RUE
a 12.333 2 1,000 19.000 et bl s A £ I L e g
N 40, 545 ) 3088 19000 WERR M, Al Bz 5 0 g O s 4RI T Rl SEPE S
¢ 243.79 2 19.768  19.000 P <0.01 %,
d 58.372 2 4.733 19. 000 S %3k
wE 1233 2 [ PN, B 0% T S b BT X 2 B 58 K L % 3 A
MFE3 H R A/NTT LB W, 4 B2 X6 7 HAGIE IR [ T]. hE 2524 5. 2006,25(7) 1685 -
HRIUL AR B AWMU CoD>B O A S 1L
= W Sk FANRZE “Hp Y ML ZE 5| 2y ML, —3 AR
>A,HAHZE C g RAERK, Ul BHEE QR EO6 il f2% T it 2005 1179 _1so.J
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