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Abstract : In order to optimize the extraction process of Ligusticum chuanxiong volatile oil , this study established a new meth-
od to extract volatile oil from fresh L. chuanxiong which used orthogonal experimental design to optimize the extraction process
conditions of ethanol reflux,and further investigated the key process parameters such as recovery concentration and oil-water
separation. With the ligustilide and senkyunolide A as index components,the content was determined by quantitative analysis
of multi-components by single-marker( QAMS) . and the extraction amount, oil yield and oil content were evaluated as evalua-
tion indexes. Finally,the new extraction and preparation method of L. chuanxiong volatile oil was determined as follows :Slice
fresh L. chuanxiong,add 8 times the amount of 70% ethanol to extract it by reflux twice ( calculated with reference to the
dried drug,the moisture of fresh L. chuanxiong should be measured for the first time,and the ethanol concentration should be
adjusted to 70% ) for 1.5 hour each time,then recover and concentrate the filtrate to 2. 0-3.0 g crude medicine /mL, left for
overnight. Discarded the water layer,heat the upper emulsified layer to 60 °C , centrifuge ,and then separate the oil layer. Add
sodium chloride to the remaining emulsified layer to saturation, then heat to 60 °C and centrifuge. L. chuanxiong volatile oil is

obtained by combining two centrifugal oil layers. The yield of L. chuanxiong volatile oil was about 3% ,and the total amount of
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ligustilide and senkyunolide A was 70% . This research established a new method which has low production equipment re-

quirements , simple operation,and can realize the efficient preparation of the L. chuanxiong volatile oil with high content and

excellent quality. Therefore, it provides a new idea and a new method for the industrial production of L. chuanxiong volatile

oil.

Key words : fresh Ligusticum chuanxiong ;volatile oil ;ethanol extraction ;orthogonal test ; preparation process
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Fig. 1 HPLC chromatograms of butylphthalide control ( A) ,mixed controls (B) and test sample (C)
FEL-PENE R A2-T KK ;3-B A NS . Note:1-Senkyunolide A ;2-Butylphthalide ;3-Ligustilide.
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Table 1  Factor and levels of orthogonal test

% Factor

K oo | - i
Looel A 2Bk B R LL C FRH [H] D B
evel Fthanol concentration Solid-liquid ratio Extraction time Extraction tim
: soncentrati xtraction times
(g/mL) (h)
1 60% 1:8 1 1
2 70% 1:10 1.5 2
3 80% 1:12 2 3
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Table 2 Design and results of orthogonal test
o meamn
o 1 s ¢ b ol ot of gl
and senkyunolide A (mg)

1 1 1 1 1 1943.53

2 1 2 2 2 2904.13

3 1 3 3 3 3179.41

4 2 1 2 3 3243.61

5 2 2 3 1 2 335.26

6 2 3 1 2 3 066. 82

7 3 1 3 2 3099.42

8 3 2 1 3 3012.69

9 3 3 2 1 2 277.62

K, 8 027.07 8 286.56 8 023.04 6 556.41 -

K, 8 645.69 8 252.08 8 425.36 9 070.37 -

K; 8 389.73 8 523.85 8 614.09 9435.71 -

R 206.21 90.59 197.02 959.77 -

x3 HESH
Table 3 Analysis of variance

He B B2 A ¥y F{E PE
Source Sum of squares df Mean square F-valve P-valve

A 64 414.28 2 32 207. 14 4.41 > 0.05

B 14 594.93 2 7 297.46 1.00 > 0.05

C 60 757.83 2 30 378.92 4.16 > 0.05

D 1 638 204.07 2 819 102. 04 112.24 < 0.05

T Fy 05 (2,2) =19.00,

ST % A, By CyD; R BUB R 25 R AR, AT R

(< 10% ) E AT AL E 1Y 24 LT I 4 | 46 J 42 JX
IFTA] AR A 7= A 8 A T Tl AR A ™ I iR

i E AR IOT S0 A,B, C, D, RIGET 11510 8
F4 RERIZWIEXWER

Table 4  Results of extraction process validation test

Fii 70% CBE (LA 29043, 55— U I g )1

IRy T LR T0% ), [ETRLFR I 2 3K,
1.5 h,

1= ‘p“j‘g 7. i:
% e VLR fit PHE RSD
. Total extraction Mean valve
Programmatic No. (%)
amount ( mg) (mg)
A, B,C5D;y 1 3485.53 3513.62 0.71
2 3522.55
3 3532.79
4,8,C,D, 1 3223.06 3 180.68 1.2
2 3 150.21
3 3168.77
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Table 5  Results of preferred enrichment process
N e i i 1 N R
i | AT HAPII ISP A it B
Part Concentrate degree Ligustilide Senkyunolide A(mg) Total amount(mg) Loss rate
(g/mlL) (mg) ’ ¢ i (%)
[ 2, g 1.0 170.53 28.09 198.62 2.7
Recovered ethanol
2.0 189.11 40.71 229.82 3.1
3.0 212.76 40.15 252.91 3.4
KE 1.0 917.34 309. 60 1226.93 16.4
Water layer
2.0 350.83 117.87 468.70 6.3
3.0 241.80 78.89 320.69 4.3

2,42 ARy BLIZL

P R FLA N BGE O sl AL B S A
F T LK 73 B , ot — 2B 058 2 W 2L AR 2 T 44
£ 60 C RO AR E R TKIE, R FLALZ
B PGS = AT Iz 60 °C E.Cn] { il
KT BHEAR ST 4
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17300) , F 60 Cysi/ e 2 2. 5 g 425/ ml, ¥
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Table 6 Results of emulsion layer separation test

SETk

Separation method

i
0il yield(g)

B NBEAI
RIS Pl A B
Total content of ligustilide

and senkyunolide A (% )

R
Oil recovery rate( % )

1 4.4
11 5.4
111 7.5

1.7 69.1
2.1 69.3
2.9 70.1

LR R TTEE AL B 25 P IR 5 T
FEENE D), n 8 kit 70% LW LA T 2540, 5
— Yt DS )1 27K 53, P SRR R 70% ), o]

TERHC2 U LS h IR A 229 2.0 ~3.0 g
A2/ mL, EFEER, FEEKE , BCEJEFALE Ik
2 60 CEyL, 0 HUhZ, & FFLZ Fm s =
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TN R Z IR OGRS R 2 kA bS5
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bl A oa st o I R e QL RS AT VR i g
B[R] k8T 66 )11 255 55 5 BN A, = A 4% 2. 4. 27 I
TR IR A ) O =W S S A
Je R 28 )T 25 3, I & i, P g IS AT 2Y

B 185 g i (HE)IIE K 500 g) , ABEA PYRg AN I| 25
PTG A BRI T i R A B S AR AT 1L
52, 4 5 L TR B HOR (n = 3) PRI + b
Wiz (x +s) F, LA T, T WL, B2
S 1 e, B R 2 (3. 01 £ 0.
03) % , BiAs PITEFIVE )25 YT A 5 i 290 (69. 97
+0.35) % ; Jo Z IR Z R (2.06 £0.03) % , #iA
P I E 1125 i A A 2408 (55.90 0. 30) %
REFH] SPSS 23. 0 437 Pk X B EAT 3 M 25 4
BT, AT S5 S, MRS T 00 1125, 08 )11 25 (3
A% YT RITE 1125 YT A BRI B I R R
H L EREAR (P <0.01) , ifb— 25 1E ] T 7 e 1] 25 5%
FAL R 7 6 B0 45 1125 0 1 4 B LR
FTAS |25 i AR A 2 3 b i, ELAS 25 7 AL o
) e B A B R

F7 SISRFNZRIVISHEFLE (v +5,n=3)

Table 7 Comparison of data on the extraction of volatile oil from fresh and dried L. chuanxiong(; ts,n=3)

. ; ; BEA N RN
H, ,#,‘E_' vl -&- ¥ 2R - f N = 4
ekt TSI i L RCE A R
. Total extraction 0il yield Oil recovery rate e .
Raw material ) {(mg) () (%) Total content of ligustilide  Transfer rate( % )
amountimg g ‘ and senkyunolide A( % )
B
X . 5490.00 +80.47 5.57 £0.06 3.01 £0.03 69.97 £0.35 70.93 £0.15
Fresh L. chuanxiong
FInE . . . .
3445.67 £54.92 3.81 +£0.05 2.06 £0.03 55.90 £0.30 61.77 £0.42

Dried L. chuanxiong

T SEISALL, 25583 (P < 0.01),

Note : Compared with fresh L. chuanxiong ,the differences are highly significant(P < 0.01).

3 WitE&R
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