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Abstract

Objective: To optimize of ultrasonic-assisted extraction technology of total flavonoids from Bam-
busae caulis in taenias based on response surface methodology. Method: On the basis of sin-
gle-factor experiment, four parameters including ethanol concentration, solid-liquid ratio, ultra-
sonic power and ultrasonic time were selected as influencing factors and the optimum conditions
for total flavonoids extract were obtained through Box-Behnken center united experiment de-
signed by response surface methodology. Results: The optimum conditions were as follows; the
ethanol concentration was 67%; the solid-liquid ratio was 1:25; the ultrasonic power was 330 W
and the ultrasonic time was 26 min. Under the conditions, the extraction rate of total flavonoids
could be reached to 3.557%. Conclusion: This method is simple, rapid and reliable which could
provide reference for the producing of total flavonoids from Bambusae caulis in taenias.
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1. 518

Y745 (Bambusae caulis in taenias) N ARAFBHEYH F11T Bambusatuldoides Munro. K=k #47T Sinoca-
lamusbeecheyanus (Munro) McClure var. pubescens P. F. Li 817 Phyllostachysnigra (Lodd.) Munro var.
henonis (Mitf.) Stapf ex Rendle 24T ()T E[1]. Prantbiwse, ki, Hi. B, o BZ, KK
TR A, BB, ke, PR RIR, HOXUERRE, ERANE, B A, g BE AT iR S A
GEFIE[L]. BAEH TR R, randh FES AR ARREE. P SRE . P SRR IEEE Y
L =w R E(2] [3], HEA RGFHIFEE. Bk JUE5T . PURBSEETE4] [5] [6]. &8 Wt 7T
RIATTEH  ) 2R BA B R (7] IERATERTIARE 72 p R, AT Al AR AE K=
PRIy, AW R R S0 AL Al L SR 0415 (Box-Benhnken) S se it A0 75 Hli B4R
Uy i e SR () B R 20 5%, dt — BB AT A0 (R A 2 B 20 $ B S B AR R

2. MRS58
2.1, SEHMH

VI3 VL VG B R T RAS 25 A B IR A R AP IR R & LV 2 Bt X Al el 0% % 52 MR AT
Phyllostachysnigra (Lodd.) Munro var. henonis (Mitf.) Stapf ex Rendle ZEFT )T a] 2. 7 1 6 5
KIEECEMHARAIRAF (FE=98%), 95% L1, WRIERE, A, MR N Hrailin.

2.2. SEH{UEE

SB25-12DTD i A A Hed (TR 2 AE MR A A FR A /)5 ISP-200 Y =k 2 Tl B L (LK
FRTT G AEHUMREE) ) GZX-9030MBE  HL HA s -1 AH (_E i R SV A FRA W BT %45 ) ) EV341 Jig
B2 AL FEAA RARMX AR A AT FR A 1) UV9100 4 H 34 4] W43 66 B T (AL 5T AA 2R BH S B 13
AIRAR]): BS224S BT M RF (35 2 FIMRL =X A8 AL A R A #D)
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3. SRk
3.1. ¥RAEZRRVEENL

KRR T X RS 10.0 mg, B 25 ml ZRENF, A 80% L BRI, 19E] 400 pg/ml (175 T
BER . K%M E 0. 1.0 1.5, 2.0, 2.5, 3.0 mL /= T AR#EMR T 10 ml ZEHEA, &I 80%LEEZ 5 ml,
5%[%) NaNO, 0.5 mL, #E2)% & 6 min, JIA 10%f1] AI(NOs); 0.5 mL, FEZJEE 6 min, JIA 4% NaOH,
mL, #&SJHF#E 15 min [8]. £ 510 nm FKALMEWIEIE(A), PABOGEE(A) AR, xf HE ik (C) Ak
ARBRZE bR IE 2R, Seatal JLE 1.

3.2. BEEXE

DURHGE HE(2:10, 1:15, 1:20, 1:25, 1:30). LK (40%, 50%, 60%, 70%, 80%). i J)# (120,
180, 240, 300, 360W). #AHfE(10, 15, 20, 25, 30 min) A =BT A KL, HEENE RS
AT i B T 15 2 1 5

3.3. Box-Behnken iR i it S ¥R AL IR

FEFL IR R SEIO LR b, SR o2 & (Box-Behnken) i Ee 17775, e HAR R,  DAATAIE B3 2
DNV AR, SR FE W 2 T 73 A5 22 HR s 36 DLR U (5 B 2% A1, R HI Design-Expert 8.0 Hf 14T #odls 7
SIS B R ACE AR 1o
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Figure 1. The standard curve of rutin
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Table 1. Response surface analysis of test design factors and levels
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Figure 2. Effect of solid-liquid ratio on extraction of total flavonoids
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Figure 3. Effect of ethanol concentration on extraction of total flavonoids
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Figure 4. Effect of ultrasonic power on extraction of total flavonoids
4. BAENEINE S BRI R BT
4.1.4. EBEREXTEL S BT R AR
1E LEERFE 60%, AR IN3R 240 W, BHELL 1:20 M1, 8IS )10, 15, 20, 25, 30 min)
XS TR AR, SRR A RILIE 5. diEl 5 AT, BEAE R A AN, AT G S AR RS T
JEBEAK, B TE] 2 25 min A 15 = 1l .

4.1.5. MWK HE Box-Behnken 4%k
Wi )32 ] Box-Behnken S5 ¥ v A 45 SR W34 2, [a1IAAR AL 5 22 43 B 45 SR WA 3.0 FH 3% 3 1T 2 40 HT T A1,
B F ARSI P <0.01, NERASRIFEEL: RUEREMN FRREIR P >0.05 ~NERLSIF
B X UL S SRR AT, BIRLE R IER: ST E TR C, A%, B, CPXEETEER
1A RFE RO o AN PR 30O S 28 i 12 HC 2 52 M PR P52 DR/ IN PR U D 7P ) 38> 2 Tk 52 > 7 i [ >
BRI EE -
DAAT i S5 B ) S B Y D AR, & R A A G S 1) ik 2 TR A 75 FE A
PRI (%) Y = -382.27022 +0.84342A +0.34647B + 0.059524C +0.28788D
+1.80x10°AB—-1.70x10* AC—0.018281A>
—2.89275x107°B? —8.35833x10° —5.566 x10°D*

AR [ = 77 R i S AN S (20 P, K 6 MIE] 7. SF kIR — M4 b S SR A AR, R
AR AR o PR ZR TR S AR AT DA W e e o DX 3 ) 25 R 28 R T R FEE AN BRI, S5 (B 2R
FETCARA R LA 25 r o7 BB A8 ELAR AR, 0 S 15 % (1 o e 6k 2%

4.1.6. WAFRIE

XPSEIGAE T A, 15 H RN EE N 1:24.86, LTSN 67.63%, 875 D)% 330.78 W, AT
[y 25.86 min, RAFHISMTHEITH RN 3.495%. KA MHEIERR L N 1:25, ZBEATE N 68%, AT
Fl 330 W, HEAREAN 26 min, FEAEMZMF NRATIIEREE, AT =k, WS IS S ER SR AR 1Y
8}y 3.557%, SHIMEAMNHRZEN 1.77% [9], EHiZ L ZFE, HIMELT.

5. i
AT R FE ) 2 T 2 R A 7 A B B BT 4 0 SR (0 A 7 2 R T 9 SR 22 6 — kR v A

N TR, M 2 WG & 2 RS2 36 o R B AR AR LG 2, I xd oR R 25 fr 2 AT 12
AT M, BTN AT PR T, PR AR 7 2 [ AR B R AR [10]. S IEAZI K BEiHAHLE, Box-Behnken



m

43

N
w w
T T 1

[y
T

4 3 BB i B

)
o

- 10min 15min 20min 25min 30min

75 5[] (min)

Figure 5. Effect of ultrasonic time on extraction of total flavonoids

5. AR EX 113 S R ERE R AR

Table 2. Box-Behnken experimental design and results
%2 2. MR Box-Behnken LI FIT RER

e BRELE(A) LR E(B) EHFEII#(C) & FE I ] (D) S (%) (Y)
1 0 0 0 0 3.338
2 0 -1 -1 0 2.729
3 -1 -1 0 0 2.723
4 -1 0 -1 2.645
5 0 1 -1 3.243
6 0 0 0 0 3.296
7 -1 0 -1 0 2.205
8 1 1 0 0 2.507
9 1 -1 0 2.588
10 0 0 -1 -1 2.500
11 0 0 -1 1 2.784
12 0 0 1 1 3.113
13 0 1 -1 0 2.286
14 0 0 0 0 3.338
15 0 0 0 0 3.478
16 0 0 1 -1 2.928
17 -1 0 0 1 2.886
18 -1 0 1 0 3.302
19 1 0 -1 0 2.450
20 0 0 0 0 3.529
21 1 0 0 1 2.775
22 0 -1 0 1 3.244
23 1 0 0 -1 2.642
24 -1 1 0 0 2.282
25 0 1 0 1 2.931
26 0 1 1 0 2.785
27 0 1 1 0 3.172
28 1 0 1 0 3.343
29 0 -1 0 -1 3.200




Table 3. Regression model variance analysis results
= 3. BEIMRBHZENILER

A e R Rl B ¥175 F1E PE
[t 3.2901 10 0.3290 6.7663 0.0002 v
A-KHE L 0.0057 1 0.0057 0.1176 0.7356
B- L BER 0.2192 1 0.2192 45088 0.0478 v
C-lEE )3 1.1340 1 1.1340 23.322 0.0001 e
D-jt8 75 i (1] 0.0275 1 0.0275 0.5666 0.4613
AB 0.0324 1 0.0324 0.6663 0.4250
AC 0.0104 1 0.0104 0.2139 0.6492
A? 1.3548 1 1.3548 27.863 <0.0001 e
B? 0.5427 1 0.5427 11.162 0.0036 v
c? 0.5872 1 0.5872 12.078 0.0027 &
D? 0.1255 1 0.1255 2.5829 0.1254
2% 0.8752 18 0.0486
U I5 0.8341 14 0.0595 5.7926 0.0512 NTEAS
afiR 7 0.0411 4 0.0102
AR 4.1653 28
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Figure 6. Response faces and contour lines of solid-liquid ratio and ethanol con-
centration on the total flavonoids extraction

6. BHRELFNZBRRE 3 71 2h B BB B 2R 32 BLAE R RO N 2 T B FnF & 4k



=
B
=
f=ud
a
_
240.00 ~ 20.00
= +H. 27
AR R
360.00
330.00
o 300.00
R
rO)
)

270.00

20.00 22.00 24.00 26.00 28.00 30.00

A BHR L

Figure 7. Response faces and contour lines of solid-liquid ratio and ultrasonic power on the
total flavonoids extraction
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P, XT AR AL R 2 T P SE 5, TR B A S A A R A EL[11]

AHEFERHAT 4 BHIFR 3 7K VWi L TTZ0 7 i A SR (R S B T Z AT A0, e W8 T i R O A
DO UE IR AT i o 3 MR U P26 3.557%, SELREAIRRZE R 1.77%, For Uik 1 i Sr s
R IR o S0 2 W 7 Al B SR T 2 A B M R iy RAB I, RS Rt — Dt FU iR 2%
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