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Analysis of Chemical Components in Its Aromatic Water
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[ Abstract ] Objective; To optimize the extraction process of volatile oil from Angelicae Sinensis Radix
and fit its extraction kinetic model equation, and then to detect chemical components in volatile oil and aromatic
water. Method: The improved extractor of volatile oil was adopted, extraction process of volatile oil from
Angelicae Sinensis Radix was optimized by response surface methodology, then the extraction rate of volatile oil was
fitted and the regression equations were calculated. Components in light oil, heavy oil and emulsified aromatic
water during the extraction process of volatile oil were determined by GC-MS, in order to find out the chemical
material base for formation of emulsification. Result; Optimal extraction process was as follows: extracting time of

8.55 h, solid-liquid ratio of 1:10, soaked 1.82 hj; extraction rate of volatile oil was (0.70 £0.01)% . Kinetic
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equations of optimal technology were V'=0.72 (1 —e **™) (R*=0.9967) and In (0.72-V) = -0.014 1t -

0.349 3 (R*=0.998 7). Components in aromatic water were different from those in volatile oil from Angelicae
Sinensis Radix, especially for 2-vinyl-4-methoxyphenol. Conclusion; This optimized extraction process is feasible

and stable, two extraction dynamics equations can be fitted to its extraction process, components in aromatic water

have a larger difference with those in volatile oil.
[ Key words ]
kinetics; 2-vinyl-4-methoxyphenol; ligustilide
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Fig. 1 Improved extractor of volatile oil
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Table 1 Box-Behnken test analysis for extraction process of volatile

oil from Angelicae Sinensis Radix

No. A f2IEFE/h B AR CREMEEE /A #EA mhRIE %

1 10 1:12 1.5 0. 69
2 10 1:12 2.5 0. 64
3 8 1:12 2.0 0. 68
4 8 1:12 2.0 0.70
5 10 1:10 2.0 0.71
6 6 1:12 1.5 0. 64
7 8 1:14 1.5 0. 65
8 6 1:10 2.0 0.67
9 6 1:14 2.0 0.59
10 8 1:12 2.0 0.70
11 8 1:14 2.5 0.63
12 6 1:12 2.5 0.53
13 6 1:10 2.5 0. 66
14 6 1:12 2.0 0. 68
15 6 1:12 2.0 0.70
16 10 1:14 2.0 0.69
17 8 1:10 1.5 0. 69
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EEHREARAME T TR Y =0.69 +0.0384 -
0.020B - 0.026C + 0.0154AB + 0. 016AC + 2.350 x
10 °BC -0. 0314 +2.837 x10 B> = 0. 034C* , %} i%
FRHTGE IR, AR ILE 2,
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Table 2 Variance analysis of regression equation

J5 22 AR SS f MS F P
(R 0. 030 3.530x10°%  11.00  0.002 3
A 0.010 1 0.011 35.85 0.0005
B 3.358x10°% 1 3.358x10°% 10.47 0.0143
C 5.429x107° 1 5.429x10°% 16.92  0.004 5
AB 9.030x10°* 1 9.030x10°* 2.81 0.1373
AC 1.076 x10™3 1 1.076 x10~*  3.35 0.1097
BC 2.209x107° 1 2.209x10°°  0.07 0.800 6
A? 4.089 x10? 1 4.089x107° 12.75 0.009 1
B? 3.390x107° 1 3.390x107°  0.11 0.754 6
c? 4.892x107° 1 4.892x10°% 15.25 0.0059
TR 2% 2.245x10°% 7 3.208x10°*

I U 1.861 x10™° 3 6.202x10°* 6.44 0.0519
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Fig. 2 Response surface plots of effects between extraction time,

solid-liquid ratio,soaking time on yield of volatile oil from Angelicae

Sinensis Radix

SCHR 12 ] 40 & ¥ & S B sh 12 07 f In (V, -
V) = —Ke+ A, KV, =0.72,V g — & i ] 1) #5 %
MBI, B SPSS 20. 0 4R x i AT 8004, 7340
AHFEIn(0.72 = V) = —0.014 1t —0.349 3 (R =
0.998 7).
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Table 3 Identification of chemical compositions in different parts of

volatile oil from Angelicae Sinensis Radix

AH T T 45 53 %/ %
Nootomin HEWEE e m mw
PR e ok
1 50455 o-JEME 5.16 - - 0.61
2 7.2042 W 1.63 - - -
3 7.986 4 5-H O fig-1,3- 0.58 - - 0. 20
-y
4 11.5568 6-+— 0.24 - - 0.15
5 12.3690 1-HI3EzE - - - 0.17
6 13.0508 4-ZfH2-F4E  0.54 1.05 0.50 20.85
B T
7 14.5919 1-EH-1- 1.83 0.66 0.55 6.02
8 16.644 7 - Ju i 0.25 - - 0.28
9 16.7859 B-HIAM 1. 11 - - -
10 17.4211 23U 0.13 - - 0.19
11 17.844 6 2B HE6-H AL 1.32 - - -
EYA
12 18.209 3 9,10- AR K 0.21 - - -
e
13 18.509 3  a-HIAMEH 0.21 - - -
14 19.150 4  B-{EMI% 0. 40 - - -
15 19.850 4  a-1h 2505 0.50 - 0.15 -
16 19.997 5  a-—SFEMMIKE 0.35 - - -
17 20.2209 ( +) — Bk 0.78 0.25 0.29 -
18 20.3562 B-Z4k 0.94 0.19 0.21 -
19 20.509 2 2,6- T X 0.78  0.38 0.81 1.08
H
20 21.2033 B-FH#rkE 0.48 - 0.15 0.53
21 22.8679 ik 2.58 2.34 2.59 0.89
22 25.073 6 i 0.34 0.39 0.38 0.13
23 25.5618 3-T 3-1(3H)-  1.71 3.41 2.76 3.24
S 24 I K g
24 25.7265 JTEEE - - 0.36 -
25 26.326 5 IE Tk ASHK 9.33 13.72 14.51 5.79
26 28.7910  HA NG 67.04 75.73 75.14 54.05
27 33.884 8 S el - L12 0.78 -
T g
28 55.436 5 2,23 H 3 AL~ - - 0.20 0.27
(4-F J-6-50 T Jk
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