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Optimization of Ultrasonic Extraction Technology of Salidroside in Rhodiola rosea by Orthogonal Design-
Multiple Regression Method

HUANG Yu-fang', LI Yue-feng’, YUAN Ju-li', SHAO Jing’, XIA Peng-fei’, SHI Xiao-feng'(1.The Experimental
Teaching Center of Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China; 2.School of
Pharmacy, Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China; 3.Key Laboratory of
Chemistry and Quality for Traditional Chinese Medicines of the College of Gansu Province, Gansu College of
Traditional Chinese Medicine, Lanzhou 730000, China;4.Gansu Provincial Academic Institute for Medical Re-
search, Lanzhou 730050, China)

ABSTRACT OBIJECTIVE: To optimize the ultrasonic extraction technology of salidroside in Rhodiola rosea. METHODS: With
the content of salidroside as the index, L.s(4°) orthogonal test was designed to observe the effects of 4 factors including the mass
fraction of ethanol, solid-liquid ratio, extraction time and ultrasonic power on the content of salidroside in R. rosea extraction solu-
tion. By using Matlab 6.5 software, mathematical simulation of ultrasonic extraction process of salidroside was made with the data
of orthogonal test. Multiple regression analysis method was adopted to optimize the ultrasonic extraction technology of salidroside,
and then the extraction result of optimal technology and that of traditional heating reflux technology were compared. RESULTS:
The optimal extraction technology of salidroside was as follows as ethanol mass fraction of 77% , solid-liquid ratio of 1:34 (g:
ml), extraction time of 34 min, ultrasonic power of 237 W (ultrasonic frequency of 40 kHz). Under the above-mentioned condi-
tions, the content of salidroside was up to 0.982 4% , close to the predicted value of 0.989 4% . Compared to heating reflux meth-
od, the ultrasonic method has similar content of salidroside but extraction time was shortened by 62.2%. CONCLUSIONS: The ul-
trasonic extraction method for extracting the salidroside in R. rosea is simple, requires shorter time, and giving rise to higher extrac-
tion rate.
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SRR AT PR .
1.2 i Am5iF
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B BCHRAE W BF ST T, 1t 5 MUST-13121311, {2 & & ) 5
P g g s, K OB Al K, HoAian 2 A 2 Mt
2 HiES5ER
2.1 ASXREMNEENE"
2.1.1  AEE&PE 3% Agilent SB-Ci5(150 mm=4.6 mm, 5
pm) 3 it A FEE-/K (17 :83) , 034 : 1.0 ml/min; A5 38 4
275 nm; L : 30 °C 5 HERERE 10 pl,
2.1.2 XFREGEAHI A RS AR R R X Bl
BT 10 ml S, 0 Y RIS A AR R 22 20 A% BB vk
£/ 0.51 mg/ml (5% HR SR 45 V. K B B 452 5 ml, & T
10 ml S b, o AR R A 0, R AT T R N
0.255 mg/ml %] B S5
2.1.3  HERSEREHS KSR R M AR (14 H)
0.7 g, B T HIEHIE P 1230 10 min J5 , LA 20 580 % £
VW, B 75 30 min GRS D% 300 W, 9518 . 40 kHz) , g,
45, WA T E A 2 25 ml, $2 4], RIS .
2.1.4  ZVEXRRMNEE ARG E IO IS 1.2.5.5,
10,1215 pl FEFRFIE , AT R () AR FR Xt B St o e vk
FE o) R AL AR, 25 1 b o 1 2, 45 Il 09 o y=281.7x +
28.86(r=0.999 1,n="6) . Z5HFN], 205 K1 I Jog et vk J3
ZRVEE M 0.255~3.825 ng/ml.,
2.1.5 WL 4 BIRE 88 WAL SOR TR BRI, %
SEIERE 6 R, M I T A . 25, 210 5K TR IE 1 LR RSD K
0.34% (n="6) , RN L R AT
2.1.6 FREtEiEe Wb RIE TR, A0 TE 0.2.4.8.12,
24 hFHEREIE . S5, 205 RATIETT AR RSD 2 1.52% (n=
6), F AL AL AE 24 h NFRUE .
2.1.7 EAEMERE  BUR— RS 6 (AN T T, ERE
M. 45530 205 R E i RSD A 1.74% (n=6) , &
Ay R AT,
2.1.8  JEEIISCRIAL RS SRR — LD R R R B R
(14 H)6 My, B3 0.35 g, 43k 3 21, 3443 BIRG # InA — 72 Joit
TR 2T R AT X AR 1.5.1.2.1.0 ml, B T HIEHE B
R, Fe B2 137 TN S 7R SR, A UL AR 6 17, SRR
eI, S5, SRR DR 96.249% (RSD=1.11%,
n=6),
22 BEFENIZHEZRRIIEIT

FERLR R IR A FERE - R O W R A E(A) L BRE
(B) FEIUHE] (C) B TR (D) K %, DL R R
AR RR B L (47) IE S IR e iR A . HE S
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Tab 1 Factors and levels

K i ;
A, % B,g:ml C,min D,W
1 50 1:20 10 120
2 60 1:25 20 180
3 70 1:30 30 240
4 80 1:35 40 300
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AR SRR AR (14 H)0.7 g, BT HZEHEE M
LR 10 min T, # MBS [ T2 4518 7R HR B GRE P A%
40 kHz) , JE 3L, W4, LA BEPA A 052 75 8 25 ml, Mg IF 114
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Tab 2 Results of L;;(4°) orthogonal test

A SES R oN
HEs B C D E(EMEA)  HHEL%
1 1 1 1 1 1 09295
2 1 2 2 2 2 0.943 8
3 1 3 3 3 3 0.959 7
4 1 4 4 4 4 0.952 8
5 2 1 2 3 4 0.963 2
6 2 2 1 4 3 0.961 5
7 2 3 4 1 2 0.976 1
8 2 4 3 2 1 0.9759
9 3 1 3 4 2 0.975 8
10 3 2 4 3 1 0.976 5
11 3 3 1 2 4 0975 1
12 3 4 2 1 3 0.976 3
13 4 1 4 2 3 0.976 0
14 4 2 3 1 4 0.979 6
15 4 3 2 4 1 0.981 8
16 4 4 1 3 2 0.9813
K 09465 09611 09619 09654 09659
K, 09692 09654 09663 09677  0.9693
K 09759 09732 09728 09702 09684
K. 09797 09716 09704 09680  0.9677
R 00332 00121 00109 0.0048
R3 HEDWMER
Tab 3 Result of variance analysis
SR BETHA AmE 5y F P
A 0.002 658 98 3 0.000 88633 1114554  <0.01
B 0.000 374 80 3 0.00012493 157102  <0.05
c 0.000 274 93 3 0.000 091 64 115242  <0.05
D 0.000 046 25 3 0.000 015 42 19485  >0.05
E(IR%)  0.000 023 86 3 0.000 007 95

W Fon(3,3)=29.457;Fy(3,3)=9.277

Note: Foo(3,3) =29.457;Fy0(3,3)=9.277
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TR 240 W GHFR 453y 40 kHz) .
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Tab 4 Predicted results of the optimal solution
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IEACH AR 80 1:30 30 240
B L 77 1:34 34 237 0.989 4
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ZEM I HT S REEA — 2 W L 250 1T % SR 4
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Tab 5 Effects of different extraction methods on the content

of salidroside(rn=3)

CEEBTR ORRRLL, PEfust EEO SREGE ZDRKAF RSD,

H, i
Bk L % giml @, min %W F,C Fa,% %
P I 77 1:34 34 237 09807 175
AR 77 1:34 90 90 09782 1.68
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