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Optimization on homogenate extraction technology of naphthoquinones

from A rnebia euchroma by response surface methodology

YANG Lei, LIU Ting-ting, WEI Wei, WANG Hua, ZU Yuanrgang
(Key Laboratory of Forest Plant Ecology, Ministry of Education, Northeast Forestry University, Harbin 150040, China)

Abstract: Objective To extract the naphthoquinones from Arnebia euchroma by the method of ho-
mogenate exiraction and optimize the extraction technology. Methods The effects of homogenate extrae
tion time, the volume of ethanol, the ratio of solid to liquid, and the times on extraction technology were
studied. Base on the singlefactor test, an orthogonal test design was developed by Central Composite test
design method. Results T he optimized conditions were as follows: extracting time was 3 99 min, the
ratio of solid to liquid was 1: 9. 99, and the volume of ethanol was 80 2%. The actual yield and purity of
naphthoquinones from A. euchroma were Q 75% and 30. 33%, respectively. And recovery rate of naph
thoquinones was 81% when extracting twice. Conclusion T he proposed homogenate extraction method
needs less extracting time, less extraction solvent, and less energy consumption, so it is a method for ex
tracting naphthoquinones from A. euchroma in high efficiency.
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Fig 4 Effect of extraction times on yield and purity
of naphthoquinones
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Table 1 Factors and level coding of test
Xy( )/min  X,( ) Xs( )/ %
-1 3 9 70
0 4 10 80
1 5 11 90
232 : 20 ,
1~ 14 , 15~ 20 ,
(Y) ,

Y=
—12.82+ 048 X1+ 1. 72X2+ 0. 1 X35- 6. 8x10°
XiXo+ 234%x 107 XiXs— 1 11x 10" X2X5-
7.54%x 107 X1P- 845%x 107 X2*- 6.83x10°*
X5 (P)

cP= — 61195+ 34.24 X1+ 60 13 X2+
676 X3— 0 26X1X2— 1.36x 107> X 1X3— 7. 31 %
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Table2 Test design and extraction yield of naphthoquinones
from A euchroma with Central Composite sof tware

X |/ min X, X3/ %

/% /%
1 34 94 741 Q0 69 24 08
2 46 94 741 Q0 68 24 76
3 34 10 6 74 1 Q0 68 24 69
4 46 10 6 74 1 Q0 65 24 18
5 34 94 85 9 Q67 25 33
6 46 Q4 85 9 Q69 25 00
7 34 10 6 85 9 Q0 66 25 02
8 46 10 6 85 9 Q 67 25 14
9 3 10 80 Q0 69 26 60
10 5 10 80 Q0 68 26 35
11 4 9 80 Q0 66 27 37
12 4 11 80 Q0 69 27 36
13 4 10 70 Q0 69 26 00
14 4 10 90 Q0 69 26 34
15 4 10 80 Q76 29 62
16 4 10 80 Q75 28 22
17 4 10 80 Q76 30 26
18 4 10 80 Q75 29 04
19 4 10 80 Q 76 29 46
20 4 10 80 Q0 76 28 93
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Table 3 Analysis of variance with regression model on extrac-

tion conditions of naphthoquinones with RSM

F

Mo del 271%x10-2 9 301x10-3 242092 <0 0001
X1 ( ) 654x10-5 1 654x10-5 05248 04854
Xa( ) 616x10°° 1 616x10°° 04949 04978
X3 ( ) 205x10-5 1 205x10-5 01645 0 6936
X X2 4 64x10-5 1 464x10-5 03724 05553
X1 X3 55x10"% 1 550x10°4 44149 00620
X2 X3 L 23x10-6 1 1L23x10-6 00099 09227
X2 L03x10-2 1 L03x10-2 8 382 <0 0001
X,? L29%10"2 1 1 29x 10" 2103 4736 <0 0001
X3? 8 40x10-3 1 840x10-3 674837 <0 0001

Residual 1L 25%x10-3 10 1 25x 10~ 4
Lack of Fit 1. 3% 10"3 5 206x10" % 48389 00543

Pure Error 2 13x10-4 5 427x10° 5

Cor Total 2 84%x10-2 19
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