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Optimizing Technology for Ultrasonic Extraction of Total Flavonoids
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Abstract : Extraction technology of flavonoids from Inonotus sanghuang was optimized by ultrasonic-assisted method. Based on the results of
one-factor-at-a-time-technique method, a three-level Box-Behnken factorial design was implemented combining with response surface
methodologyto optimize the extraction conditions of total flavonoids. The result demonstrated that theoretical yield of flvonoids could reach 2.63%
underultrasonic temperature of 55.2C, ethanol concentration of 70.9% and ultrasound treatment time of 47.8minutes. Verification test resulted the
average yield of 2.51%, similar to theoretical value.
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Table 2 Design and results by RSM

Y/%

PRV s X1/% Xa/min X/ C

SEIE TmE
BOX-1 0 -1 -1 1.69+0.012 1.66
BOX-2 0 0 0 2.49+0.015 2.54
BOX-3 1 -1 0 1.34+0.017 1.38
BOX-4 1 0 1 1.95+0.011 1.95
BOX-5 0 -1 1 1.56+0.013 1.44
BOX-6 0 1 -1 2.19+0.023 231
BOX-7 0 0 0 2.65+0.026 2.54
BOX-8 0 1 1 1.07+0.028 1.10
BOX-9 -1 0 1 0.94+0.021 1.02
BOX-10 -1 1 0 1.78+0.022 1.66
BOX-11 0 0 0 2.62+0.014 2.54
BOX-12 1 -1 0 1.78+0.016 1.66
BOX-13 -1 0 -1 2.28+0.017 2.27
BOX-14 1 0 -1 2.21+0.020 213
BOX-15 1 1 0 1.97+0.022 1.93
BOX-16 0 0 0 2.48+0.023 2.54
BOX-17 0 0 0 2.4410.017 2.54

212 WEEAMA ST KT E4H FIH Design Expert 8.05 # 0t # 2 SEIGERIEAT AR, RS M N
CIFERR . BRI Rl AL AR R A 200 IR B 52

Y =2.5440.20 X1+0.08X2 — 0.36 X3 — 0.063 X1X2 + 0.27 X1Xz — 0.25 X2X3 — 0.3 X1X1 — 0.52 X2X2 — 0.39X3X3

B3 3 0T, DURGEERAER A B ARBRZA [ V=75 RR00 [ R B K, P {H3) <0.000 1; HEAIK)
e %L R?=0.975 2, i AR 5 CBR LI A EET ;. BEHE 2L AdjR?=0.943 2, TEHHIZMHIIRERRRE 97.52%
i AR A AR AR, 5 AR S AR 2 /A A PN 5 SE PR AL A B R . 36 3 Wi JRIIniad P {Ek 0.164 3, K
T 0.05, FRHRRI SRR HIEE 3 BB ESIER, SRBN IR, X, Xi, XiXs, XXsMHIZE
B A WIS R AN AR R (P <0.01) o S0 b RBH X AMERS AT 1Y [l )47 RERE Iz 7 A i ik B
S IR R WP R AL A B T
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Table 3 ANOVA of regression model

JFERE FI A BH)E by F {8 P{E
poeidl 4.32 9 0.48 30.54 <0.000 1**
X1 0.31 1 0.31 19.63 0.003 0**
X2 0.05 1 0.05 3.26 0.1139
X3 1.02 1 1.02 64.67 < 0.000 1**
X1X2 0.02 1 0.02 1.00 0.3517
X1X3 0.29 1 0.29 18.57 0.003 5**
X2X3 0.25 1 0.25 15.61 0.005 5**
X1X1 0.38 1 0.38 24.22 0.001 7**
XXz 1.13 1 1.13 71.96 <0.000 1**
X3X3 0.64 1 0.64 40.90 0.000 4**
Bk 0.11 7 0.02
ESPN 0.08 3 0.03 2.91 0.164 3
afiR%E 0.04 4 0.01
M 4.43 16

R2=0.9752; AdjR2=0.9432
H: *RRERBE (P<0.05) ; **FIREFMWEE (P<0.01) .

213 R EEB SN oAl LR R R ) BB A TR BTG 1 AR ER T EAE 0 KF,
12N 5350 2 AMAFREAZERREER, K IEA T R I SR Al 1, 82, K3 PR, HABIE R
SEHAE R e B ) e 245 R0 1 A o] LB e ke . BRABL A PR ISR S R 2l Ak . i JLZE Pl mT




38 FEATE A W/ N | /A = S 53 KIS

VIR, oS 10k SO IR B R e B E F A RE (Xs) , HKORCRHATSH (X)) , £
I hgme AR BERE R o RS TR) ( Xz ) W B ESREEAR T2, B B RN AR AN . oAb, SF Rk
HITEAR T R A E A s, WHETE R R IR BEAE B2, mETR IS 2 AR B0, & 1 & 3 w1
Fi, X5 Xs, X2 5 XsZHAEH B .

5000 4 EEEEE/%
(187}
ST e
52.50 , -
/ // \
§ £l ® T
o = 45.00 4 T Il\ Se
B S i
i i ™ N
R : \ /
37.50 — e
£l 7_\_"“‘—-—\_\—,_,—-—‘—'"’/
11.58] i
30.00 -8
FBARTE/min 60.00 ZEEEFRSE% 80.00
& 30.00 60.00 & )
H1 TEARSHPRENARXIYHERIFFEGEEE (A) FFHLE (B)
Figure 1  Surface diagram and contour of flavonoid yield under interaction ofethanol concentration andultrasonic time
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Figure 2 Surface diagram and contour of flavonoid yield under interaction ofethanol concentration andtemperature
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Figure 3 Surface diagram and contour of flavonoid yield under interaction ofultrasonic timeand temperature
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214 HiEsi  ARYE Box-Behnken iRI TR HZE A ik 250 [m] )77 8%, FIH Design Expert 8.05 #4504,
BRI - ZFEARFSY4 70.9%, #BFSHTE) 47.8 min, BFSIE R 55.2°C, MR HIS{E W]k 2.63%.
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