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Table 3 Comparison between solvent sublation
and solvent extraction
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Optimum extracting process for Swertia mussotii by central composite
design /response surface method
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Abstract: Objective To optimize the extracting process for Swertia mussotii by central composite de-

sign/response surface method. Methods Independent variables were ethanol concentration, reflux time,
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and solvent ratio, dependent variables were extracting rate of gentipicroside and extract. Central composite

design and response surface method were used to optimize the extracting process, A two-order polynomial
equation was fitted to the data and resultant model was used to predict the response in the optimal region.

Results Analysis indicated the optimum conditions were 86% ethanol, 63 min for once reflux, 12. 4-fold

solvent and 3 times for extraction. Conclusion It shows that the optimum precess is simple and more con-

venient for extracting S. mussori, with an higher precision.
Key words: Swertia mussotii Franch. ; central composite design; response surface method; gentipicro-

side; extract
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Swertia mussotii Franch. f F1g 2%, HkH. %,
R EFRIR, BiEH. ATHENFR, RS
PERT 48, R DI PR F R B0 EBEE B B
B2 ol 2 R B R RS IR P & 13
BHMERESUREEENERS, FARESH
BEEGRF AR ZAHSEYERD. BRENESR
BREZXRITRAAHHRERBRLE, XM B EEHAL
HRFEHER, BEME.ZRRESERS, BN E
ARE . BRORIT-RE 2B AL R R
FEGEEEAMERFRAELFEFHALZHR
B BRATFPHERIZHNRERETEIL
B, AT RERAEREREERAS PO
REFTEEUHZRURSEZREE, BNEEEL
HEIM, BZRKREOEL, ELBFIARSRIT-
MM EERENRETRNERTZ, XA
BIFREBRIZHTHRA, RN AR RENLAT
EHAMBERLIZ M ATHERBKE.

1 (#ES5HH

Agilent 1100 BB BB ARG IEX,G1312A —5T
#,G1315B DAD & 1 28 ,G1379A TR B <AL, Ag-
ilent Chem & 1 T 4k ¥4, Millipore #8 4 /K 2§,
AG135 4 ¥ X ¥ (Mettler Toledo), Heidolph
Laborota 4000-efficient JiE ¥ 7 % 1{, KQ — 250DE
RBEBE B E LS.

BIREMARETEBE L L EMNTEEF
KMEE, 2002 FRFRAH . APEMFREL
BREYBRFE¥GETEE  2EREE, EZR
R BT, ARBENBER 1~2 cm K E; BT
3t BB & G5 2R 110770-200510) M F P E 2 & 4
MHSRENREIAIEAOLFEEE); ZEAR
RN BaK(BHD.,

2 AE55R

2.1 RREEEWEFENETL

1.1 HESEBRNHERNEETEEY
50 g, B HL B, 1F 60 B, BUI OB F K40 4

Al BEHRT BRAEEERP HEMA 5%
ZBE 50 mL, FERE R 60 min, B, 4 £
WA RE, E, A,

2.1.2 @BEL&ME. i N Phenomenex Luna Cy4
# (250 mm X 4. 6 mm,5 pm); FishH A R 0.04%
RiRR V5 W,B X P B, 4 BT 30 min, 0~17 min,
B:25%~35%,17~20 min,B;:35%~90%,20~25
min, B; 90%, 25~ 28 min,B; 90%~ 20% , 28 ~ 30
min,B;:20% ; kBB B X 1. 0 mL/min; {8 %8 R &
B :190~400 nm; B 3 4 : 260 nm; B 25 C;
HHE 10 uL,

2.1.3 HEBMZHLH BEFREESHEXN RS
ER,MPEERAE0.499 mg/mL M ESEB. ¥
FREMBEAMBEE—CEREHRARBEY 6 A
I7] B B % B A9 9 VR, 43 B IR B 10 pL, 4T HPLC 43
WURERSFEREHTRENS . BRUETE
FY=1.119X10* X+34.427,r=0.999 9, LHH
B:0.015 6~0. 499 0 mg/mL,

2.1.4 HEERR.BIFEETEEL, # &40
BB, EZER R EREBEEEEAKN
RSD XN 1.53%,

2.1.5 BEMHRE BIFEETRES, &0
MW, AF 0.2.4.6.8 hifr e R B REH &
ER A RSD BN 1.26%.

2.1.6 BEIHRHERR - BIFEETEHES, FAHE
6 prtRAEAR AR E AR EEEFRRESK
I RSD % 1. 00%., )

2.1.7 MEEERERRXR .5 FEERR)ERT X
BMARKRA 0.1 g(AEFAEBEHR 4 mg)9 7,2
B AR 3 A, A — R B B R R
EWASBEBRNE G EBSEHEKENR 97.58%,
RSD 3% 1. 28%.,

2.1.8 HSBME.BNABRTRER, FITHE3
O B R o, HERE I E L TR R T KA M
T BB 8RR BR 4. 05% (n=3).

2.2 HBREBEMNE HERREERYER 100
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mL,% 105 CETFREEEMNERIS . KHBEET,
F 105 CF4 10 h, B T2 P ¥ 2P 30 min, R E
KRERE BREASEKBRREMEEHFER,
2.3 FRREBERREERRHEXKF
2.3.1 ZEGBABRHEMNEE HESRITH
B, MR R 180 min i 10 EEMER, L
0%.25%.50%.75%.95% Z B s B AR E I B A . 44
BB R LK R % R % g 3 R R R A R R R
1%, MEB KT 50% B Z B R FI X 2 AN EtR
18 3 88 1% BB AT RO RO R BT U 3 C BB 4y
WHEITRRN50%, LA 95%.,
2.3.2 REMERENER KEARITTE, Y
BRI ZBEBELEKR 5% m 10 ERMER, LK
R B At (A] 4 0,20,40,60,120,180, 240,480 min Xf
BEMEE. ZRERARM 60 min J7,2 1MER
HAEARK, HEBEEEY W, &7 R EEE N
0~90 min,
2.3.3 WERBGHE L EEMERE: RBORER
FBEREBRAIKBHL—BR 1I05LEL . BR
BHEKRL BRUSEREHTEHM R, FBERE
REEH#T. IABELERER 6~14 5.
2.4 BEARIT-BIERFES0.0g, MAERZ
B, EE,BELIRE HRERKERLHRAR R
DL REKEHN 3K, REBEL, AHER.
ATERBNEEREREKTFHE,. EHAR
AR RE b, 2B Z B AR A (X)) L 3R B ] (XD
BREX)INMAREEZE, DRBA D RES
Hilg R, BEEEMNRE/AHMERX100%) .8
HBREY,,BERE/HHEEXI1000)EEEXE,
KRR AT ERIHAR, A SAS RFaX 5
BEHGETEERPN_HMAUE, FXREHNE
ﬁﬂ:Y=bo+b1X1+bzXz+b3X39:ﬁﬁ5£}ﬂ‘%ﬁﬂ:
Y = by + b, X, + b.X; + byXs + b X,? + b X;? +
beX:2+5, X, X, 0. X, X3+ b, X, X5, UG T B r
M PEEER BTERUG EEP M r BEH
FRIEE, UEREIALE BE3MEERZ
— P, KA A BB B AR, £ H = BN
i (response surface) . B E P HIEIFEERRE
BERE,ARNAEBEN T &G RBAM,H#
BT 87, T RIERE , A S B RER
IE4&M. LREGTRERAE 1.2,
2.5 HEEEHIAFSASY OGRS, UEHEER
AHx AERETSTAERBR G445, L
FREP<0.05FKP<0. 1fENEBEWHE . EHF

£1 ERRTERSKE

* Table 1 Factors and levels of central composite design

A X
A¥F  X(ZBERIE X (RBEE)
' s X, QR )/ M6
/% /min

—1.682 50. 00 0. 00 6. 00
-1 59.12 18.25 7.62

0 72. 50 45. 00 10. 00
+1 85. 88 71.75 12.38
+1.682 95. 00 90. 00 14.00

%2 BAABRHELER

Table 2 Arrangement and results of central
compeosite design

res X X2 X, REEFRE/% REEBE/ %

1 59.12 18.25 7.62 3.493 35. 28
2 85.88 18.25 7.62 3. 688 31.99
3 59.12 71.75 7.62 3. 847 35. 68
4 85.88 71.75 7.62 3. 862 . 33.30
S 59.12 18.25 12.38 3.706 37.34
6 85.88 18.25 12.38 3.901 33.99
7 59.12 71.75 12.38 3. 675 37.00
8 85.88 71.75 12.38 4.253 35.25
9 50.00 45.00 10.00 3. 448 36.07
10 95.00 45.00 10.00 3.746 30. 56
1 72.50 0.00 10.00 2.327 19. 89
12 72.50 90.00 10.00 3.936 36.10
13 72.50 45.00 6.00 3. 487 34.08
14 72.50 45.00 14.00 3.721 36.62
15~20 72.50 45.00 10.00 3.823 36.02

gArHMEEONTEETRME. BETLE
HHE.Y,=2.3151+0.0081 X,+0.009 7 X,+

0.003 1 X,;(r=0.685 3,0.05<<P<0.1),Y,=

34.637 8—0.109 6 X, +0.081 9 X,+0.357 0 X,
(r=0.6331,P>0.1), ZHRAFE.Y,=2.596 5+
0.029 9 X,—0.030 3 X;40.000 8 X,X;—0.000 2
X, (r=0.774 3,0.01<<P<<0.05),Y,=33.993 6+
0.461 7 X,—1.969 1 X;—0.001 9 X,X,—0.002 7
X,240.116 3 X;2(r=0.773 3,0. 05<P<0.1),
ZRAMBAZHETENEHX AT
K. ZFrATRS5HERZALEMARERE, UL
FHRAAHER, MEL_HAHNEEUEGHTEHR
(XRBEHEE LG HPEARREHY.
2.6 HUBEEMAERTZABEN - HELLEH
R KB, SAS 9. 0 G B = 48U
BR@E1~3), BREHFRERNBELIZER X
86%~95%,X,:63~90 min,X;:12. 4~14 f5; B K
BREMNBELSEE X:50%~55%,X;:68~
81 min,X,:14 £, AL BB A EREREET T RE
FHERT BESEREENERTIERN 12. 4 £5
B 86% ZBE# 3 K, %K 63 min,
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M1 ZE&RSRHERMENERELESEEQA)
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Fig. 1 Predicted response surface of dependent
variables as a function gentipicroside (A)
and extract (B) of ethanol concentration
and reflux time with 10 times of solvent

ratio

o

IS
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BE B) B2 T @B R E A 45 min)
Fig. 2 Predicted response surface of dependent
variables as a function gentipicroside (A)
and extract (B) of ethanol concentration

and solvent ratio with 45 min refluxing

B3 RENEMEREMEREZEEFQHRR
BWEEEBCHEERIEA 72.5%)

Fig.3 Predicted response surface of dependent
variables as a function gentipicroside (A)
and extract (B) of reflux time and solvent
ratio with 72.5 % ethanol concentration
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RERNAFERUERLE, KEURE= (BN
{5 — S {8)/F W {5 X 100%]4 51 K 9-11%,
—0.38%, 0% 3.
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Table 3 Results of verification test (n=3)

EREHR RSD/Y% M/ % BWE/Y% WE/%

pALF 5 & 2.25 3.789 4.169 9.11
BERBE 1.21 35. 67 35.54 —0.38
3 itig

ALRRARARIT-BNERBET CBE
B R E . ESEE BEEF B ESEN
MM RAETNEEFROBERT L. WA, T
REFEALMEXRITEAG TNAETRE
BIEmE, U RHEFRENERHBEETZ N
15 58 75 % Z B E, K 90 min, B 4 K, &
EHEEHN3.97%. MERRITRREHEETRE
BRAENKNTZN 4ER SUZEER,. BK 73
min, /R 3K ERRREUBEBERERNER
FEITZH 15 F8 5% Z B E R, 8K 60 min, B
AR, BEBERN36.72%., MEARITERRHS
BB RERHTEN VAR SOUZEER, K
73 min, £ 3 W, WHELE, KB FEXRIT,E
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