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Abstract

Using leaves of Acanthopanax trifoliatus (L.) Merr. from Enping, Guangdong, the process conditions
for ultrasonic-assisted extraction of flavonoids from Acanthopanax trifoliatus tea flour were optimized
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through single-factor and orthogonal experiments, and their antioxidant activity was assessed. Re-
sults showed that the optimal conditions were 70% ethanol concentration, 50 minutes of ultrasonic
time, a solid-to-liquid ratio of 1:80, and 450 watts of ultrasonic power, yielding a flavonoid extrac-
tion rate of 5.65% * 0.41%. In vitro antioxidant activity tests demonstrated that the DPPH radical
scavenging rate increased with flavonoid concentration, indicating good antioxidant activity of the
extracted flavonoids from Acanthopanax trifoliatus tea flour.
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1. BY

ik

#i3¢(Acanthopanax trifoliatus (L) Merr.), XFRERI =00 = Fom, REFERHEE, BRer, PERMGE,
J& T . nEl(Araliaceae) TN & (Camtho panax) 1 —Fp Z AR A SR, |2 A TRE P &R, H
PUTARS TV RSO (). IR, S AMEEZE. SRR EEYIR, BAE
PREE. pb i, IR SRR, RN R — R W Y, 7 RIE S AR SRz
PN . HAP SR EYE BEMPUEN. PR PUESZFAIETE, GEWIER A . M Al
BN AR G S B ARG SR, S e N A fe R R EE R (2] [3].

TR 75 A S — o) P AR P R P 2 A O AT A8 AR A RIS 45 T B R I SR AR A v P 1 0 R TR
Ko GHEGHRBCTZEALG, RGP AR B A IRIUKE & SR A REFE(R. HRAEF(E55
Meri[4]. JTAER, R P B PREE RER I VE B PR R A 2] T 2 N, RS T RENTA
B o B S0 T P Yt Bh AR B S B T I ARG A, DR b A S 6 e B 7 e B AR B Sk 1)
SV, TERLRI R SIS R A b, I IR AR RS A Mgt SRR SR T 2 AT, SRR AR AT
SRR, I PUEGEYE, DU RS SR 00— B KA RS [5] (6]

2. R
2.1. LR E5EE

Bk AR RBCETWLZE; 2T M ARHE S (98%): IR AEM R IR A R SRR .
IKCEE: tral, VapERlERARA R RN, JUKEIRE . L-PUR . 1,1- K2 kA
HEIRFI(DPPHY): 2 #rall, bl FG R A A .

FA3204C BUHLF 43 RF: FW-100 B! S0 EHL;  KQ-500DE Y A5 i IEHEds: V-5000 B4 ] W5y
T SHZ-D111 BUEHF /KR ETEE.

22. ZWHE
2.2.1. AT HRE%LE T

S 2% R 7)5 NI R0 5 (2 0732 #5108 mg /7 ] Frk i (98%)%& T 80 mL 60% 2B, f53:
RERREREEZ 100mL HEM, HH 60%LMEER S 100mL, E%¥5115%] 1.08 mg/mL 117 T ix
WERE & B 7 A 50 mL BE 25 S K O 0.00 mL. 0.40 mL. 0.80 mL. 1.20 mL. 1.60 mL. 2.00
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mL. 2.40 mL [IFRERE &, 5450 20 mL 30% L BEAT 2.0 mL MEASBEREN, & S min 5 2.0 mL 4R
AT, FREE S mine FEEIIA 1 mol/L FIE SNV 20 mL, ZZH/KERE 100 mL, FEAFHE
10~15 mi, fF 500 nm BT E G .

2.2.2. BRRXHIM RN

BT 4 AN 3R S0 W Spn s AR B 22 52, DA R 2 LR LA R SR B SR 3
HOKFE 40%. 50%. 60%- 70%. 80%; ATk IAIE+E 10 miny 20 min, 30 min. 40 min. 50 min; [FVELL
1645 1:40. 1:60. 1:80. 1:100. 1:120 g/ml; FEFEPEIIFIEFEHIA: 300w, 350w 400w, 450 w. 500 wo
2.2.3. EZREMAULERMIZEMITZ

HETRRRRIIEE R, KA IESSREEIAC T 508 i SV s e R Z, IR E i
WU DL R AE S L2 Rl 52 B 22 187240 5 A T DPPH. [ BBt S A0 ME Rl o
2.2.4. DPPH BHEFMRZEMN ALY

SH R85 N5 T DPPH H HAESERRE, DABUIAMLER Jxs BRAH, 5 57 S8 B R $2 EU FH 28 18K
43 SBC I R 2 4 0.50 mg/mL. 1.00 mg/mL+ 1.50 mg/mL+ 2.00 mg/mL &M%, 4> %IHL 4.0 mL £330 4%
AT 4.0 mL 0.2 mmol/IDPPH-FR TVE 1, 740885], JF T =i NEE B 30 min &€ [ AR
517 nm & HIWROGE A1 ARG FH 4.0 mL Jo/K ZBEA0E DPPH- VAW, MIEWOLE 4x; M4, BL4.0mL Jo/K
I EACEF IR, 0 5E 25 FAWOGE Ao DPPH H HIZEIERRF M5 A R():
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Figure 1. Standard curve of rutin
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B 1 s, 7T 00T & FE (mg/mL) AT I 2 45 IR WO BE AR HE T 2R [ 77 #2008 Y = 8.371 * X —
0.0005714, K FRH R? = 0.9996. HULFT L, LEF5 T FRAERE ] PR R AE 0~0.0508 mg/mL 70
Bl B RAFRIZRMESC R, T FH 005 87 k0 HH Sl 1) 25 f o

3.2. BEARMHIH REHENAIF

3.2.1. ZEERE XM MR RR M

B 2 WIA, AR SRR EEN 40%~60% K130 FE Y, 87 =280 8 1R S B 2R it 2 LItk B2 1R 388 KM $2 7
T 60% LR AR Bk o 24 L EEIR B AR S N2 60%~80% X 18] P, 87 47 5 B A SR BB T [ .
HH I AL I 5% 1D J5 TR AT R B T A TR B PR K, VAT M 5 s T AW T AT, {3 2 T 2 0 SR PR T 1
B A 2R WG R (R S SRR =, K EERDN, RMEEAEME TR, BRTHhS
LA, S R [9]
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Figure 2. Effect of ethanol concentration on the extraction rate of flavonoids from Acanthopanax trifoliatus flour

2. ZEEREXEHFH R MR AT

3.2.2. BEREEABERNIH

Hi&l 3 W, E I EAE 10~40 min [XRIVE FEI PN, BEAE B S I RV AEAS, SR 50 SN 7e 70 LA
GRS R, P EARBCRAR ETT, £ 40 min A B s BOR . (Hilld 40 min 5, A RN
[AIAEAC, A SRR S A A S R R, X B DRl A I 1] K B 2 e R R FE T v, T P RE S
REHAZRA S N AR BIROR B B R, S ERICR T EE(10].

3.2.3. EiRtIEAERE RS

PP 4 AT, SR TR 0 B B I A [ L 39 n S B e S R R . MER LN 1:40 B
PRBCRIER B, N 5.64%. MERLLAE 1:60~1:20 YEFE I, $RECRITGE T M. HIFE KA A2 2 W L
N 1:60 B, SEEAZE CoE TR, FIN QB R, DA R I R 2 AR SR (R A
TS BERECR NFE[11]. Bl WL, AESRBUCE LA A2 JEURE S 3 70 1 Ee B 2+ SR TR R
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Figure 3. Effect of ultrasonic time on the extraction rate of flavonoids from Acanthopanax trifoliatus flour
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Figure 4. Effect of solid liquid ratio on the extraction rate of flavonoids from Acanthopanax trifoliatus flour

4. B33 R ER R A0S0

3.24. BEWREREEARW S

A 5 AT, Bk SR BUCR AR S T2 300~450 W VGBI B30 E TS, 12434 450~500 W
DX T PAY 807 S0 i R O 236 o o 7 T 3 18 DT B K o G J5E DR T e 6 P SR AR R N 30 5 R IR B 280
B RAE 300~450 W, R IR T E N A Al AN o T TR VR DS Bl R RS U TR R,
AR TR R, DR Sk SR R I O AR S DA I 450 W, SRE ) AR DA AT g 3 E
TSGR SZ A0, T 5] AR SRR BRI 12]. R, SN3RAS S 850 SRR BOCR, 0K 75 T R i e
450 w Zida, DAL S SR B PR S HORR
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Figure 5. Effect of ultrasonic power on the extraction rate of flavonoids from Acanthopanax trifoliatus flour
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3.3. EXRHERREMENTZEY

NRTCTEE SN B ) e T 226, USRI R SEIR T8 K i (26 AR LA AR AN SR ARV A S %5
F LOGHIEAZ S o e B PR R S0 b I € (1 SRR FZ(A) A I E)(B) BV EL(C) A DA (D)4
HE, BAERESE T 3 AKP, BARmE 1 pos:

Table 1. Orthogonal experiment level table
1. ERXEHKRFER

_ LR R
r LR (A) % & 75 5] (8] (B)/min &R EL(C) IR (D)W
1 50 30 1:40 400
2 60 40 1:60 450
3 70 50 1:80 500

DA A (45 A B DR 2K, 6 R DR B T AR A B REAT S, Skt 9 4158, 2 it AT IR futb ik,
FAREARE 28 22 St RO SR IR, 45 R4 2 Fron:

Table 2. Analysis table of orthogonal experiment
2. EXKEAE

(R CTas A B C D BRI A/ %
1 1 1 1 1 3.03
2 1 2 2 2 4.16
3 1 3 3 3 5.29
4 2 1 2 3 4.56
5 2 2 3 1 4.47
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6 2 3 1 2 6.19
7 3 1 3 2 5.57
8 3 2 1 3 5.19
9 3 3 2 1 5.41
¥ 1 4.160 4.387 4.803 4.303
Y1E 2 5.073 4.607 4710 5.307
B 3 5.390 5.630 5.110 5.013
R 1.230 1.243 0.400 1.004

MRAE 2 2 BISRIR AR /i, 5 DR 3 W ok B & s /NI . B GBS IFIR]) > A (L ERR
[£) > D (HAEIhH) > C (). @ EARR IR 2 R4 T2 SHA AN AsBsCiDy, BN 48
WEE 70%, BT E 50 min, [EWKEL 1:80, DAREEADIZ 450 W, $EHCRMALA B lE. DA seieit
1T 3 PCPAT SRR, 13 3108 508 B PR HUR N 5.65% + 0.41%

34. IEWEMNE

H1 ] 6 TN, A HUOR LR AN 8 580 SRR AT i V VROAR FE A0, L DPPH. [ FREES BR R B 2 3K
FEARIRIREESRAT T, RS W= sl 1 R IR R A R e 3R C, (HB =ty s BAE fL ¥ T DPPH H i1
FEH R BRAFLE 80% L b, o AR BT A MERE[13].
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Figure 6. Comparison of DPPH free radical scavenging rates of ascorbic acid and flavonoid sample

& 6. A MES S EEAE M DPPH B REF R R

AR K FH 75 S B R I SRy B BB AL A, R P A IE Y E AT R 7T BT B R B0 1 45
B, RHEZ B T #8m s RS E, M TIRE L ESH0E: LFIRE 70%, AR 50
min, BHE LA 1:80, HEFE RN 450 W TR A, #5508 B 1S BUCRIE B T 5.65% +£0.41%.
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