X LA

sRAR A, BRFIAEx, IRICOK
(HFERFHIFL TR, WM s 416000)

DAV B AR A0 0 30 A Ok, SR R 75 Al B v AR IR Bl B DR 3R S AR AR I 2 4
P, G RN B LTS R BOR K AEAS RN 8] 5L NS AR U A L e . 45 R, UAE SRR
$45% REHELE 1:30 (g/mL). B HREUN ) 30min, SRS 60 CRALSM T, s b BEEEE %N 1.16%.
T T S DR e T AR A R B R B R O T s, 0 ARl I SR A SRR B D IR B

AR, BE, $REG il BrAAGTE

Ultrasonic-assisted Ethanol Extraction and Antioxidant Activity of Total Flavonoids from
Equisetum ramosissimum Desf. Grown in West Hunan

ZHANG Jun-sheng, CHEN Li-hua*, ZHANG Wen-long

(College of Chemistry and Chemical Engineering, Jishou University, Jishou 416000, China)

Abstracts : One-factor-at-a-time and orthogonal array design methods were used to optimize the conditions for ultrasonic-
assisted ethanol extraction of total flavonoids from the dried shoot of Equisetum ramosissimum Desf. grown in west Hunan
province, China. The extraction yield of total flavonoids was 1.16% under the optimal extraction conditions: 45% ethanol
aqueous solution as the extraction solvent, material-to-liquid ratio 1:30 (g/mL), ultrasonic treatment time 30 min, and extraction
temperature 60 ‘C. The total flavonoids could scavenge hydroxyl free radicals in a concentration-dependent fashion and had
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stronger inhibitory effect against lipid peroxidation in tea seed oil than in lard.

Key words: Equisetum ramosissimum Desf.; total flavonoids; extraction; fat and oil; antioxidation

IR 0623.54

IR AR, B, AR, WHE, &
KRIEEHEY Equisetum hiemale L. 22 A & - L5
g5, AR (AR NIRRT 25 e (—5F) ) by 44 n R IR,
TERIVEHLIX 7345 ) 32, I DI s I& A, AEURH. B H
B2, HTRTREE R WRRH. BHAE 5.
BF46 MMk, 2% WIRAFEGE., 28 5H
BURRZE . B AW S A HURE IR 2k 55 4k 2% 1 o 12

WG RA 2R A EN, BBEE.
L DR AV MR AL . P R,
XPVRTT e Lo S 2% 2 K o RE AL ANV B B bl BE A5 D7 T
HWEMR.

IR AR T 2 P AR E I, S R )
W HABUEEH 8 Tl b 7 Bt S 4 57 LA 5k
031 ek R e £ AR T, H R B R

SCHERARIRED: A

ks H 3. 2010-12-03

SRS 1002-6630(2011)16-0071-05

ANTAT I ARWETCR B NARAT — 5 B Rl 45 eI,
RN A SUE AT RETEDY, B, e, RAEEIRAR
T HUA LT IURN T A T AT £ b s IR0 1R
JeaH o R b s I A0 A5 WA £ b DU AR T
(1 fuk 25 OR AL R ORR IR AR O A

LY 4T 5 AT 9 3 AR v A A 2l 0 A 2 BT 5T
ST T, RS A B R AL S S I T Z LK
A S i A TR R RIE 5 A ML AR T o A SIE 36 LA 78
AR BT TR G, BT T R P Gl
BRI T2 R o i TG s AL RE I (s, S/ AE it —
25 T B R A S A

1 MES5F®E
11 MRS

FEEWH  BHEERME B /N A A ) 37 2 4 %% B 1 H (10C26214302421; 11C26414305373);

FHERKFER LRI RIIH (11IDY051)

EE i RIRAE(1986 —), L, WLHFITAE, WF9T )5 0 A 06HE /3 #7 . E-mail: zhangjunshenggirl@163.com
*AEIER: BRFI(1961—), Lo, HER, W, W5 AR IHRI N ] . E-mail: chenlihua99@163.com



72 2011, Vol. 32, No. 16 =1

il =

X TLEHA

W R T AM, RS R, @ELR
HUEMRIAR, TS B b B RO R I HERE
8, fFICT TR &M i i 256
Mmoo E A,

FTRRAES . ARG . TEEES . AELEN. K
Witk EAE. MRS, LKA, BETR.
VC. MfbB, UKEERE . =& T he. ek, sy
o B 4l
12 NHFRS5K&

KQ250-E R i vEds« SHB- T KA 2 H
BTG, K-201B- [T AUERE 78 k48 MR T 5
MRAT]; GZX-9070MBE B4 W s A T4 723 mf W4y
NG IEIR KR FA2104N B0 R¥E b
R E AR ATBR A 7 .

13 ik
131 R E s e
1311 AT ERAE R 222 )

K NaNO2z-AI(NOs)s 43 6 H6 L VL 2zl 2 T Fm v h
2o RPN 120°C T 2 i fE 8 117 T X 23.0mg,
BT 100mL &R, I 95% LA It e KB,
BA), M. KRB W 0.0, 1.0, 2.0,
3.0. 4.0. 5.0, 6.0mL, #»J&E T 25mL &S, H
3 5nsK 6.0, 5.0, 4.0, 3.0, 2.0, 1.0. 0.0mL.
A 5% NaNO: % 1.0mL, #&5), & 6min, A 10%
AI(NO:)s W ¥H 1.0mL, $£54), J8E 6min; FIIA 4% NaOH
HW10.0mL, KR ZIEE, 5, JUCE 15min. 7K
K 510nm Ab I E OGS, DU IR B (C) W IROG JE (A) iE
ATEMERIE, BEHTFE: C=0.0939A, R2=0.9998,
BT IR EEAE 0~0.05mg/mL 2 R RIFR&H LR
1312 SEESE I RE I E

FREX 1.00g 4515 FOBy R T HIEHER I, A —&
TR B0 SR, T 75 R e A vk 7S — e i
i), 38, ISR A5, B % 50mL,
I 2.0mL T~ 25mL A, SRAT 1.3.1 W ENHT
ST BRI, DA A ) S T 510nm b e RO
B, GE I BRE 2 vh AT F R S R R A A0

W SRR SRR A, R
AR BN 7] K 8 7 k5 A5 R R R 7 i Bl B T A EY
B Y R B B OO (1 R
132 JVHECEE R o b

779 B R T B IO A AT =SBk AL
BRI . A R W R N, KRR AT
5% 9F .
133 B
1331 FEHUEIEERFE A (e OH) LK

Z: [ Fenton SN IR 7 V5 37 e W AR R ALY, gy
S 2mmol/L FeSOs 3 3mL, i Zmmol/L H20: % 3mL
P55, nemmol/L KM ER% W 3mL, SLEIHRA], T
I7T°CARWG T 15min JGHCH, WILWOLEE Ao, SRS
A3 NN — 8 TR R ) S PR EGH 0.2, 0.4, 0.6,
0.8. 1.0mL, H/amANZEBEKMAAE 10mL, 4ks:
KA N 15min, 7EK 510nm &b BLAE B 2 HL
WL RE Axo RHIBL B V525G, M 1.0mL 281K A
S E SO, 37 CAEIE 15min J5 M ILOEE Ace 1Y
FEH3 K.

Ao — A« — Aw

P/% = X 100

Ao

b POARR A BIEMIERE: Ao 2 I
JERE s Ax TN T J5 WO s Ao 9 I N 7518
K BT O B
1332  FRHUEE T A A LR

)Rt g2l fefscik[12] 75vk, fF 25mL H
FELLE A, KN 2.00mL &4 - UKEERE . 1.00mL i
T 1% PIVERIEE I, 3 I AR E I K12 bR U
(& W 0.00~0.83umol)0.0. 0.2, 0.4, 0.6. 0.8,
1.0. 1.2mL, J/KEZRZE 25mL, #£4), W EEER,
PLZEAK St , 79K 585nm b o, filt i
(M, pmol) 7£ 0~0.96 umol ] 5 6 (A)F71E K U2k
PERZR, [BIHJ7FE 8 M = 4.0153A + 0.0039, R? = 0.9986.

2) e Ak A8 (pexoxide value, POV)IIE: K
FH ] B 18 FH 1 A i R v M 2 e A S A TR I % it -
TI05E « BRI 209 whflg M 2mL $2 004, HiHk¥A)n,
TN HEAE B AR A7, TR Lh 28 3 e AT HE LR Hh 10 47
BIFEAFELN ImL, N\ 2.00mL &4 - VKESER iR,
TN 1.00mL 10% K1 %, Inisfe sl 30s, JFE THE
Ab N7 3min. B JE 37 BN A K AR R NN 1.00mL 1% 3¢
MM, ULJE B R R RS AE il 2 o AR WO B R AR o it
LT R e, R S AR I A (POV) A
S I ) 3l T TR DR A R

Tl Bl
POV/(mmol/kg)=—

qrPe W RoRIR & /kg o
POV 3«1 — POV
nl%=(1 — )X 100
POV 2 — POV
b BB IR DR % 1% POV wh
AN MG HEAT SR A A R A /(mmol/kg): POV k1
SRV L B ) ek T A A A S R 28 A {E /(mmol/Kg)s
POV sz Sy AV ek 240 1 1) ool IR st A A s 1 o A A /
(mmol/kg).




X LA =T

il =

2011, Vol. 32, No. 16 73

2 HRESW

21 RO E PRI
RERERSE: Mot (0) 9S8 L7 er Al TGN FINA R SRS
T, T v g B B I S A 1 2R ) o

X1 REWMRRABELER
Table 1 Coloration results of total flavonoid extract from the dried
shoot of Equisetum ramosissimum Desf.
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Fig.1 Effect of solid-to-liquid ratio on total flavonoid extraction yield
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Fig.2 Effect of sonication time on total flavonoid extraction yield
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Fig.3 Effect of extraction temperature on total flavonoid extraction yield
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Table 2 Factors and their levels in orthogonal array design
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Table 3 Orthogonal array design and corresponding experimental results
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Fig.4 Comparison of hydroxyl free radical scavenging capacities
among total flavonoids from the dried shoot of Equisetum
ramosissimum Desf., VC and gallic acid
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Table 4 Inhibitory effect of total flavonoids from the dried shoot of
Equisetum ramosissimum Desf. against lipid peroxidation in tea seed

oil and lard
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Fig.5 Effect of temperature on anti-lipid peroxidation activity of total
flavonoids from the dried shoot of Equisetum ramosissimum Desf.
in tea seed oil
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Fig.6 Effect of temperature on anti-lipid peroxidation activity of total
flavonoids from the dried shoot of Equisetum ramosissimum Desf.
in lard
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