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Comparison of Total Flavonoids and the Antioxidant Activity in Flowers of Willow with Different Solvents

WANG Miao—miao, HAN Fei, LI Mu—chun”
(Xinjiang Academy of Instrumental Analysis, Urumqi 830011, Xinjiang, China)
Abstract: The components of flowers of willow were extracted by 70 % ethanol, petroleum ether, chloroform,
ethylacetate , n—butyl alcohol and water ether with different polarity respectively. The research made items like
the total flavonoid content ,the total antioxidant ability, DPPH -clearance rate , as indexes and evaluated the
antioxidant ability of six kinds of extracts of flowers of Willow. The results showed that the order sequenced by
the total flavonoid content from strong to weak was :ethyl acetate extract (108.71 % ) > 70 % ethanol extract
(39.84 %) > n-butyl alcohol extract (34.36 % ) > chloroform extract (23.39 %) > petroleum ether extract
(20.97 % ) > water extract (6.21 % );and the order sequenced by the total antioxidant ability from strong to
weak was : ethyl acetate extract (16.9 U/mL) > n—butyl alcohol extract (15.79 U/mL) > 70 % ethanol extract
(14.92 U/mL) > water extract (13.94 U/mL) > chloroform extract (6.04 U/mL) > petroleum ether extract (4.56
U/mL.),and the order sequenced by the DPPH - clearance rate from strong to weak was :70 % ethanol extract
(93.8 %) > ethyl acetate extract (93.22 % ) = n—butyl alcohol extract (93.22 %) > water extract (89.75 %) >
chloroform extract (78.07 %) > petroleum ether extract (58.3 % ).Therefore, the flowers of willow’s extracts in
different kinds of solvents all have antioxidant effects, and the antioxidant capacity is related to the extraction
solvent and the total flavonoid content.

Key words: the flowers of willow; total flavone; rutin; spectrophotometry; antioxidant activity

Wi R (Salicaceae )& (Salix ) KA, B IS R 25 1 78 R AR A S R A4 g sl 3¢
ML AOUZPAMER AL E EAE ) — , T H AR | HH BT FH 80 B4 TR BRI A — o0 2 Ay o4 ) 2 00 4 A0

1A« (1988 —), L), FPALSEO B BRIy RILASHOAE. N5 535 LTS 5 0 1 4 PR
CIPRISETR BRI R R A ZE T gl R TR, AN

S SEAEVES 5, B BIDISE 5L W WG 7 1) RIRF=4 2OHIITAE S nds , T, (A ER)ICE .



2580

G, F R B AR B AL E TR

2] —

RS , RN 2508, A5 16 /M3
B T2 A, 0 S P E D REfE R, AFREIIESS
RAEMIAEZR B HRIVE T2 2010 ARG A B VA X AR
J Sk = 44 5, E B A Y R JX MR T R AR IR D
LG ML VL 25 IE ARG K 4, 3l i AR SCiF o
SMIAEAS M ) AT R K SR AR AL AR AT
)25 BT L AT T R 1 P 3 2 R b e T O
AR B A TE PSR RE T 2 — B R SR BT
AL, REAZ TR 22 A h AL B0 S B 0 , L4
JEEAE O IS0 | ST BAAE W PRI L Bt iR 1 7
PESER , XA P RE AR A — 2 PRI, B e
BRI, M@ A o A IR A . XY
R A TER s KR A2 AR T, LR SR Y L
i A S I AETE TR IR A8 5 o IE4R
K AW R B I s A 25 T RE, BN T
ik e 22 45 R A 3 58O IS 4 , 02 O W 8 3 5, A+ Y
FHA IMAERIER ;. BE T HAPURTE R AEH I

B 2 EAT TR R A A 5 KR R B ORI
Fﬁ%lyglo

BUAR AL SN AT AF=A: [ 3, 7E AR BRI LR A
AN A AR B, Ok B AR e 5 sh
i ARt Y [t SEXT LA S R0, L5k
S AT AR AR 2 4 e 1] R ok k32 3T T o
M, FEAd 1 32 2 R AR 2098 B 46 B AR I
B HERIIHTEALEE JT . Mehmet % S0 fF S50 (14755 142
DPPH H 397G PEAG T BHPEXT B BHT', Masoumeh
SRR AR B BT E AL TR PR 2 B DPPH
Fh LT B LU BHPE XS HR BHT 9, n USRS
WAL 1138 2 B4R O 6T DPPH. 13 H 55 1 175 1 2% 75 K
93.17 %", H A AL BE F7 2 A T A Bi TBHQORU T %
XIPR )M 1710, PRI SR AARZE 5 Wl Re s BRiAR
Pt A RS R PUET A R R EE M E X,
EJE RARPUAE R B TR T 2055, WA %
%, F&E KR AR 5T 32 B2 48 b ofe HLs 7 3R BGHS
A7, %) AR SR 78 L/ 5 BRSO AR 41, [R] B
Y PRAFIT L BRSNS, XELL PR AR N T
R TEAT U A W D RVE e LB A R 46
5 ThT P BIFA BAE R Bale , Jonsii o 6y T AF 5 ] Sl AR
FEPTT B AT 0 FH B RS B Ak Us-1e]

AT EMIAE 70 % LB A7t &5 LR 2
Fi IE T BERN /K 25 6 FhAS [RI AR 1 70 B U 1), 2
Sk, SRIBUER: DPPH - FlLEHT A AL AE 1 PR S
R, ZEATENNIALE 6 FhASIRIAR I R B o A A
R B HL 5 TR 5 AR S T3 S [ A

o3 B P TS AL RE ) R IR T 255 T AW gE
GEIR AT 8 T 8, SNt m] S AN ] A
WA RARAEI AT B0 B IR IR IS5

1 MP5FE
L1 MK
111 Mokt

ToK GECAR) : PE k2550 ) B (AR) A
Mk (AR) . LR CBE(AR) VST (AR) VIE T EE(AR):
REE TR TARA R =5 E(AR) : Rt
BRIAL AR FRA A IR IR (Vo) KB IN TT A 2k
F=)7 s DPPH: b8 A BR A w5 2 T (hRifE il ) : o
K BT 5 BT AL RE D R IR 6 A0LS : e st A )
TG WAL B T
112 4%

UV-2700 558 L. HAR R A 6] RT-
02A WEFEML . At B[R] Fn B 4 & R A BR A Al 5
TE612-L HL 1 RF- . F& 2 F Rt AU A BRA Al
XMTD-204 HSS RUH A E R /K8 . B R SL A
PR w5 HS0 R HIKAE AL : SR8 24 F] ; ALPHA 2-
4 LD Plus ¥ TH#:HL; 12 CHRIST;AE163 43 H7 K
R TR £ 5 P12 BRI B AT 28 A HwH 4
AL Milli-Q A10 M2k R4%0 . £ E%HERA A
751 AL L K% T H S FIRHE SR A TR A
1.2 Jrik
1.2.1  MIESR I g il a5

HERRFRIL 10.0 g ML AR AT T03 , BT, DA
70 %1 O BE ATk 2 LR SR E T R K R
B, 1R LM 1:20 (g/mL) 257 4R E, 43 5145 5
70 % T Ak BT OFR O TR CIE T KR E
Yo TEs 78 e 4 1nl O 1), L2388 R T ) o0 il A%
F) 70 %P AVIMEE S LR TR O TR KA
TEHEI) , B B RAT 45 o
1.2.2 MIAESR I h B TR 2 i
1.2.2.1 P T % BRI Bl

WERGFREUS T X IR 5 7.5 mg, M0 GE & H BRI
fiff . FH R B 28 28 25 mL, B804 e o VR I
300 wg/mL BT X REFS . TERANZEY 0.0.1.0.2.0.4
0.6.0.8.1.0 mL 43 % 'E T 10 mL BLZERAEH A 1 %
1) = SACER T 4 mL, DL B 25 2 10 mL, F5MRS)
J&i 40 C/KIE B 20 min J5 , T 410 nm I KA E W%
.
1.2.2.2 e MIAESL I I B 5 i

VHE T W BB 3 A 200 wg/mL 1) 70 % 2 B%E . A7 3



I, F R B AR B AL E TR

— 22

k@7 O O OE T R K MIE SR Y 1 mL,
A1 %) = EALBRAR 4 mL, I BERE 10 mL,
TR 40 CC/KIA L6 20 min JEIEWOGEE , T 410
nm AL E OGRS
1.2.3  WESR I rh T A PERE I
1.2.3.1  BHTAALRE I (T-AOC) Hil

P IR TR RE R £ A01S (g st A Al AR
W TR IT ) ZRMEA A TAEW . B 0.1 mL VR JE K
200 pg/mL [ 70 %L BE ATIMEE S0 . LR OB OET
Fi . KBRS K Ve B HCE T 10 mLL Ho@alil,
AR 3.5 mL IR A 5T, 16 37 CHER/KIBAE
SN 30 min, FEIIAJLEARMAF] 0.1 mL, 7253R 5T,
JiCE 10min, 75 516 nm A0 WOGAE , FHTE/K £ A
T VAN BRI, AERE S AR S0 3 Ik, BTy
fH. %L AT Sh AL RE

'H‘%/L&ﬁ :

SPUEARRE S (U/mL)=(I5E % OD-X] #R4E 0D )x
S (mL) < it AT BEAE AL + 0.01 + 30 + HURE
(L)
1.2.3.2 DPPH A H 3Lk

WERIFR & 7.2 mg DPPH 5/ 2] L BEA R, B8
#1250 mL, BLECHLH . 0.5 mL ¥ A 200 pe/mL (1) 70 %
S AR T LR TR E T K AL $R E
Y153 inE] 3.0 mL DPPH LB, #6030 min
JETE 516 nm AbEWOGIH , HTCK QR X REZH
FH 3.0 mL JC/K Z A E: DPPH ¥, 25 1404 3.0 mL
DPPH 5 0.5 mL Jo/K L EEIR A, Ve VB8 BHAEXT
B BRI 3 W HOP A LR AR
DPPH H H 5T ER =,

“H‘%:/Z}I :

TR %=[1-(A; - A;)/A ]x100

A AR NPT A AL B DPPH 7 W W%
JE, BI2s OGRS s A S inbt kS DPPH Y
WOGRE, BIRE A ROGRE s A S 4 BBORAE D 7 i 1 1
WG, B R ROt B

2 BER55H
2.1 AIUAE BRI R 5 R A

DTk R I B AN ) v B, B iR i
SLMAE 3 U, OO P Y, O B i B2 (ug/mL)
SRR OGS N A AR il bR 28 WL IR 1, 45 1]
H77 8 (A AWOLEE, C AR wg/mL) A = 0.031 6C -
0.026 6,R*=0.996 9; HHC REL R? RUIbRUEIT ZAEXT
L it 0 0 P P e R A

EuwR
1.0
0.8F
0.6
=
=
04F
0.2F
0.0 ! .
0 8 16 24 32
C/(pg/mL)
B 1 AT ERRAE#ZE
Fig.1 Standard curve of rutin
120
)
90F /
I
= %
g 60 /
# -
N 7
orf —~
nnlll
0 / 7 // % % 7
1 2 3 4 5 6
Fdi

1.70 % S RIMIAE B IRD) 3 2.4k A MIAL 2D 5 3. 20 OMIAE S
B ;4. LR CHRAMIAESE ) 5 5.0F T BERIIAESL U ; 6 K AL
PRI
E2 #ERBYEEMSENESR

Fig.2 The results of favonoid content in flowers of willow extracts
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scavenging activity of flowers of willow extracts

HEETEBR R RAR, MIAEA A RIS Y DPPH H Hi 5k
TR TN 2 70 % LEEHE I (93.8 % )>L1R
CBRIEIY)(93.22 %)= TE T BEHE ) (93.22 % )>/K $i
B (89.75 % )>AN HE B (78.07 % )> 47 i Bk H U
(583 %), TiFAYEXTRE Ve (5 DPPH H B EE WG BR 2
95.63 %.

3 Zit5itie

AHFFERH 70 % L BE AEE VAT ORI .
TE T EERIK 6 BIAS R P 7 ) IR R4 T 2 2, X
25 453 (R ER R BTN, R LR B R AL AR
73 .DPPH H H BB A5, A58 T 6 Fhliifefife
WIPTALRE ) o 255K, L SRR I 1) S
i it ST RE ) R B S L 1 70 % LA R
Yy DPPH H o BRIE BR A2 me s 1Y s SR SRR ICY) |
70 % £ FESEIUYRNE T B4R IO 6 RV BT & 1 Rt
A fLRET) .DPPH [ R BTG FRR AR L P b T P
En 5 T AR BT A5 A /K SR B L S0 B2 U R i ik
PRI SR 5 i B PUAILRE ST .DPPH. A Sk
B R AR L BAIG, IX — Rl e i, B Y A i S 40
AR B IEA DGR E R . B IL Rl L, AS [ R AE 42

[3] EARRR TR B U A5 BB 3 B 5 TR 3R AR 2
WFFE). 5 552:41,2007,29(6):591-595

[4] DO 4B L A AR 2 TR O DA R S RE D T Y 3 4
SEYRBIFI SRR ()] R AT 2 A R, 2009,43(9):817-820

(5] H2h X 2 B 0B A B2 A5 1 24 B P AT S R e .
PEALAYI4R,2003,23(12):2241-2247

[6] Merken H M, Beecher G R. Measurement of food flavonoids by
high—performance liquid chromatography: A review[]]. ] Agric Food
Chem, 2000, 48(3):577-599

[7] Martens S, Mithofer A. Flavones and flavone synthases.[J]. Phyto—
chemistry, 2005, 66(20):2399 - 2407

[8] 4B s 541 B4 BB AL 5 W 2 B~ A ST ).+ [l
AR 741%,2003(6):9-14

(9] ZH B 267U 200055 I S M R BT A A VEBE S IR 11 o
HEST BRI I £ A8 I1571,2012(2):69-74

[10] TPk, ™47 B AR A5 ) PSR AT AL S R B O X
T SR BRAE ISR i RHE,2012,37(6):244-246

[11] St SR = R R R A AL S BRI T2 Bx 12 A
HBRAE BT )).  EE R AR BRG], 2012(1):87-91

[12] MEHMET O.Anticholinesterase and antioxidant activities of Savoury
(Satureja thymbra L.) with identified major terpenes of the essential
oil[J].Food Chemistry,2012,134 :48-54

[13] MASOUMEH F,ZAHRA T,ALI S.Essential oil composition and an—
tioxidant of thevarious extracts of Tanacetum sonbolii Mozaff.(Aster—
aceae )from Tran [J].Nature Product Research,2012,26 (23):2204-
2207

[14] HOUPke, T H .18 v B 2440 S A P A LT S 0. 87 VT 0
H22BEeEdR, 2004, 17(5):111-113

[15] VLADIMIRO C, THADDAO W, MARIA T, et al. Antioxidant and
prooxidant activity behavior of phospholipids in strippedsoy bean
oil —in—water emulsions [J]. Journal of the American Oil Chemists
Society, 2011,88(9):409-1416

[16] FRAEZ BRI A7 e, 5 AP A ARo BOFTE HE SR D). £ B
2£,2007,28(12):551-553

Wi BHA:2016-11-17



