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Optimization of Extraction Process of Volatile Oil from Mailuo Shutong Pills
DU Haochen'?,LIU Kan',YUAN Xiaomei'?,ZHANG Wei'?,GUAN Yongxia'?,ZHANG Guimin®~

(1. Lunan Houpu Pharmaceutical Co. .Ltd. .Linyi.Shandong.China 276006; 2. State Key Laboratory of Generic Manufacture Technology of Traditional

Chinese Medicine,Linyi,Shandong ,China 276006; 3. Lunan Pharmaceutical Group Co. ,Ltd. ,Linyi,Shandong,China 276006 )
Abstract: Objective To optimize the extraction process of volatile oil from Mailuo Shutong Pills. Methods The extraction process
was optimized by the L,(3*) orthogonal test with taking the extraction amount of volatile oil and the extraction rate of chlorogenic
acid as the indexes and the water addition amount, soaking time and extraction time as the factors. The volatile oil was extracted
by steam distillation, the main components, relative and content their percentages were determined by gas chromatography tandem
mass spectrometry (GC — MS). Results The optimal extraction process was as follows: adding 10 times amount of water without
soaking, extracting the volatile oil for 6 h, the amount of volatile oil obtained by this process was more than 2 mL, and the
extraction rate of chlorogenic acid was more than 24.4%. Fifteen main components (relative content > 0.7%) in the volatile oil
were identified, accounting for 76.96% of the total volatile oil. Most of the components in the volatile oil were terpenoids such as
monoterpenes and sesquiterpenes, among which the highest content was Z - ligustilide, followed by atractylodin and « - pinene. There
were nine components with relative content > 1%, mainly from Angelicae Sinensis Radix and Atractylodis Rhizoma. Conclusion The
optimal extraction process is stable,feasible and efficient, which can be used to extract the volatile oil of Mailuo Shutong Pills,and
the main components of the volatile oil come from Angelicae Sinensis Radix and Atractylodis Rhizoma in the preparation.
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2.1 BEAWNE
2.1.1 &%

1% 4 . Thermo HP — 5 MS A1 e & 4145 4 % 4%
(30.0 m X 0.25 mm, 1.0 wm) ; F£ /¢ FH - W1 GR IR EE
60 CIHAEEF 3 min, LA 4 °C / min B9 3R F+ 2 200 CH-AF
£ 5 min, A 10 °C / min AR T 2 280 °C; #EFE R B
280 C; i bb :20: 13 A& . 0.5 pL; A A XK
(299.999%) ;i : 1. 0 mL / min,

2.1.2 k&t

HL P25 (ED B TR, BT REUR 70 eV (B M2
280 °C, B TR BE 230 °C, DU AT IR E M 150 °C;
AR 7 =X, FEE L R 40 ~ 650 amu.
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i Bk 45 7 8 L 0. 4 %A EEREE R S IH  HAS
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2.2.1 BiEL&H

{0154 « Agilent Zorbax — C g (250 mm X 4. 6 mm,
5 um); TSI 205 - 0. 4% B BRIF K (10:90,V/ V) ;
P < 1. 0 mL / min; B4 0 327 nm; A7 30 °C; #EAE
1710 pl,
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Fig.1 GS-MS chrotograms of volatile oil in Mailuo Shutong Pills
®1 BREREAZERMUFEASERIE - REIHER
Tab.1 Analysis results of chemical components of volatile oil in
Mailuo Shutong Pills by GS - MS

%% REGEE (min) "o BRESAE (N £5,%)
| 12.673 a- i 7.94£0.46
2 15.455 a- KA 5.57+0.43
3 15714 3-%% 0.91£0.07
4 16.277 1-FA-3-(1-FALA)R 1.75£0.09
5 16.564  B-F#h 6.76+0.51
6 19.027 T 0.74£0.05
7 20198 2,6-ZFA-2,46-FZh 0.71£0.04
8 2.496  S-RART-1,3-h 0.84:£0.06
9 33.34 ] 4.74£0.30
10 34.833 B- WA 1.40£0.10
11 38.328  p-drehmE 3.68+0.33
12 38,535 AR 7.08+0.39
13 40.36  7-EAhE 25,842, 46
14 40.831 BRE 8.28+0.52
15 41.569 E-2AhE 0.72£0.05
2.2.2 WBWRH A

U2 S 6 HR i 25 mg, RS % FROE , B 100 mL AR (5
s, i 509% B R R8T B R B 250 g / mL 1Y
VSR, BAS 0 R I 28 Y 5 G 5 WX 10 mL, B 50 mL#
AR, N 50% AR BT 8 25 #8550, RIAS X R
AR HR 2. 1. 3T BEHE R VAR | mL, B 50 mL4¥
S, I 50% B 2%, B 2E MR (TR 250 W AR
40 kHz) £t 2 30 min, 5%, 1 50% W B 45, #550 , U8
o, B, BIAS A I T
2.2.3 FEFEE

ZG03E PP 23 N E 2. 2. 2 300 F X BE S A TR
B AW 10 L, 4% 2. 2. 130T (a3 S SR 2
R TSR] 25 RS AR SR R R I T ANMITT 15 000,
B EER T 2 PR LA 2,

LR R AR 2. 2. 230 X HE S IE A5 TR
0,1.00,2.50,5.00,7.50,10. 00 mL, 2 %I & 25 mL %5 &
R, 0 50% WY R E 7Y, FEA), BIAR BT Wk BE R 0,
10. 00,25. 00,50. 00,75. 00, 100. 0 g / mL [ F 51 br i
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ot 1 2 MEEKRBER (0 =6)
g- g;“s) Tab.2 Results of the recovery test (n=6)
0 0 #abE(ng) wAF(mg) MFF(mg =hE() X(%) RSD(%)
0.020
0 015 0. 746 0. 60 1.364 1 103. 02
poio Jl | 0. 746 0.60 1.3808 105. 80
i oo ST v e £ / min 0. 746 0.75 1.5288 104.37
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 102.93 3.25
A 0. 746 0.75 1.4727 96. 89
AU
0.10 0. 746 0.90 1.662 1 101.79
0.08 0. 746 0.90 1.697 6 105.73
0.06

0. 04

v' |
0.02
b ]
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B
A B SER B, AR SRER
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1. Chlorogenic acid

/ min

A. Reference solution B. Test solution

Fig.2 HPLC chromatograms
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U THT AR (A) A b SR I R o eV B (C, g / mL) A
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R R HUR R 2 5 AG bR, R Lo (3%) IE 38 B0 1 A0 %6 24
H AT XS A AR SR B &Il T.
2 HFEAKT RS,

*3 EZHERKEXR
Tab.3 The factor levels

K F B F A(h) B EB(F) B 7% C(h)
1 0 6 5
2 1.5 8 6
3 3.0 10 7
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T4 L(F)EXKEER(n=9)
Tab.4 Results of the L,(3*) orthogonal test (n=9)

., B BRw BRE
TN B ) DRE) AREmL)  RRE®)
1 1 1 1 1 1.7 17.77
2 1 2 2 2 2.0 20. 65
3 1 3 3 3 2.1 24.28
4 2 1 3 3 1.9 15.74
5 2 2 1 1 2.1 19.25
6 2 3 2 2 1.8 23.37
7 3 1 2 2 2.0 13.06
8 3 2 3 3 1.7 19. 65
9 3 3 1 1 2.1 22.28
K 1.933  1.867 1.733 1.967
K, 1,933 1.933  2.000 1.933
K, 1.933  2.000  2.067 1. 900
R 0 0.133  0.334 0. 067
K' 20.900 15.523 20.263  19.767
K' 19.453 19.85  19.557  19.027
K' 18.330 23.310 18.863  19.890
R 2,570 7.787  1.400 0. 863
RS BRBMBPEHWER
Tab.5 ANOVA results of volatile oil
HE BEFGHA BwE  Hr Fi& P
A 0. 000 2 0.000  0.000 >0.05
B 0. 027 2 0.014  0.489 >0.05
C 0. 187 2 0.094 3.385 >0.05
D 0.220 8 0.110

E:F, 5(2,8) =4.460, % 6F
Note: Fy (s(2,8) =4.460 (for Tab.5-6).
F6 FREMEMEHFESTER

Tab.6 ANOVA results of the extraction rate of chlorogenic acid

BE BEFHF  BEE  HH FA& P

A 9. 960 2 4.980 0.378 >0.05
B 91.324 2 45.662 3.461  >0.05
C 2.940 2 1.470 0.111  >0.05
D 105. 530 8 13. 191

®7 REIZHIEIRLE (n=3)

Tab.7 Validation test of the extraction process (n =3)

AR 1 2 3 X s
L AR (mlL) 2.30  2.10 2.20 2.20+0.10
ZRBIRIE(%)  24.42 24.65 24.52 24.53+0.12
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