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Compare to Antioxidant Activity of Chrysanthemum morifolium Flower, Leaf and Stem
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[ Abstract | Objective; To study the antioxidant activity of Chrysanthemum morifolium flowers, leaves
and stems in vitro. Method: Chlorogenic acid was used for the control group (CHA). Extractives were extracted
from C. morifolium flowers, leaves and stems. Water and ethanol were used as solvents. These extracts were
divided into six groups: flower water extracts (JH-S) group; flower alcohol extracts (JH-C) group, leaf water
extracts (JY-S) group, leaf alcohol extracts (JY-C) group, stem water extracts (JJ-S) group; and stem alcohol
extracts ( JJ-C) group. The antioxidant activity of different extracts were studied by determining the reducing
capacity, and the clearance rates of hydroxyl (+OH) radical, 1, 1-diphenyl-2-pieryl-2-picrylhydrazyl ( DPPH -)
radical, lipid free radical and superoxide anion (O, ) radical. The antioxidant activity of chlorogenic acid was
compared with that of the extracts. Result; The anti-oxygenation of extracts from C. morifolium flowers, leaves and
stems have positively correlated with the concentration, which was the same as chlorogenic acid. There had no
difference between ethanol extracts and water extracts from C. morifolium flowers, leaves and stems in reducing
capacity ; the ethanol extracts and water extracts show a high efficiency in clearing -OH, O, - radical, and water
extracts had a better efficiency than ethanol extracts, with an obviously better effect in resisting O, - than
chlorogenic acid. Ethanol extracts of C. morifolium flowers and leaves were better than its water extracts in cleaning

DPPH and lipid free radical ability. The efficiency in clearing DPPH - of ethanol extracts from C. morifolium stems
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was higher than that of chlorogenic acid. The cleaning lipid free radical function of extracts from C. morifolium
leaves was better than that of extracts from C. morifolium flowers with the same concentration. Conclusion;
Extracts of C. morifolium flowers, leaves and stems shows an efficient antioxidant activity. The anti-oxygenation
function of leaves was equal with flowers. As natural antioxidants, C. morifolium leaves and stems have a great
development and utilization value in the future.

[ Key words | Chrysanthemum morifolium flowers; Chrysanthemum morifolium leaves; Chrysanthemum

morifolium stems; chlorogenic acid; antioxidant activity

AL N SRR ) B T R SKRAE T, 2 — R L
A5 P I AE ST, PEIR 2 oy o (It A T PR R
A NS I O RN 1R Py PN VTR (R E | -
1Z o BARZY B2 BE 5 K 46 AETE PR 30 I A8 T b
ARG I R P A BTyl IR SR (D
2 A R A 3 5 X B R AR R E AT B B o 7 AR R R
SN SN E N APU RSP A ARV TR AU L
ENESER N TR PSR SN - 5] Y PN
25 R R B FE A F R AR B3 . A
WFSE R A T Iy 26 B 28 55 W) B B AT R A Y 4L
AR, HBT S AV Y 32 S50 5 e 4l £ 0 B
HEMERTE S BAMR LB, A E A
B0 TR 2 | 2 LR R A R A 45 R O )
R SRR (CHA) X4 3-UNE 28 Je 1 , J2: 2015
AERR Qb [ 2 ) rh 3G R B R R N A 2
— RS R W CHA B A B0 10 3t A 1L 1E
FH AR AR R A S B RTRE S 45 P I R
B K

ARSCLL CHA Sy xf B, i 2k 0 g CHA 4% $2 J
Yoik J5LRE T 52 B i 3k (- OH) ¥ BR 6 L R ARy
URISESE [ A& (DPPH - ) 5 B 3 g 40 A h 535 BR
ROHAE T (0, ) IERF, B RZ AR 4
AE I ZEAN TR P 5 12 BOP) B8 A A1 Bt S AR T BIE ST
AL A ZER 25 DR MR, D9 O K S5 AE I AE G
FRARBCEA ) S 55 46 H bk B2 18 1) 526 A ROR) ] 244t
LRk
1

AL R (R UK AR MR IR A 4
AR, ph o R 2 e T BE N H AR 2S5 T 1V SR B 2
Y E N % B4 Chrysanthemum morifolium (1 4 .
M 2K, 45 CHET TR e, R .

2 SR 0 IR (o [ 24 o AR ) R E BT it
5 110739-5433361) ; D-iii % 4% ¥# ( DR ) , DPPH ( {&
[# Sigma 2y ], 45 43 51 2 TO066,101308321) , #i
MR A AL EDTA , = A8 PUIR i ik , i
AL A BERR S0, R, SN LL %R (TBA) , 9%

MRS N, R, A SR AN B R R S
At 350 32 2 43 A 4l 258 K Sl 4K
AR224CN U HL RV [ B E% ( 1) A
RS A ], UPWS-S-1-10T % =5 4l 7K AL (BT M 7k 37 i B
YA ), 0SB-2100 BU/K 48 ( i & XA A
FRZAT] ), N-1100 7Y Jig 4% 76 R AN (it 2% DAL 28 A PR
73 #)) ,DISB-10/30 HUARK I ¥ A1 AE 25 5 (AL T T
AR A IR TTE A F)) , KQ-250DB AL 75 I i 1t i
(RILmdi@E A s A A ) 752 BUE S 6ok B
T (Rt OS5 BT A 45 A BR 22 =) ) , SHZ-DIIT A7) B
KB (YL AU A R T A ) o
2 Hik
2.1 454k 2K MOKSRECI A R4 AR 2R
TR JE R R, 25 A I3 W, 43 Al A 10,86
gk B 1 h, JE, &I B, 60 C Uk ik
A E T,y B4R B 45 6 K 3 B (JH-S) | 25 i oK 42
B (IY-S) , 46 25K S ey (JI-S) , L CHA Ryt i,
K HI 5893 066 BE VR AE I 327 nm A0 22 4% £ B
Yreh R Y R A
2.2 454k R M EERRECYI WA R4 AR 2R 0t
TS5 R R R HR IO R R T5% £ B AR BRI
FE SRR 1301 T, 43 5 A5 2 4 4k 4 I (JH-
C) , 45 m B2y (JY-C) 35 2R R 4R HUY) (JJ-C) .
2.3 RJEEES MM E BORERE A (25 A 2R
MK 1.0 mL AR, HoAb AR WK R R ) W 2.5
mL, JIIA 0.2 mol- L™" B2 £h 2% #h ¥ (pH 6.6)2.5
mL & 1% ) K,Fe(CN) , W 2.5 mL,F 50 C KB
SN 20 min J5 SRR AT, A 10% 1) =58 LR W
2.5 mL, B Wk 5.0 mL, it A ZE48 /K 5.0 mL Fl
0.1% () FeCl, ¥ 1.0 mL, B & #47,10 min 5 T
700 nm AR SE HOEE A, DK AZSH ., RIS
BIUL & J 2 AR XF R BT o vk B 12112 0.05,0. 10,
0.20 g-L~" (Bf & o Bk vk 3 2 45 BE o v I3 R 25 9 IR
i, IF BRI R R AR A BT L AR
) .
2.4 XF-OH MIEERVEM R D-JBd S A% 0 -k Ak
.41 -



222 B 18 1
2016 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22,No. 18
Sep. ,2016

Ry R TR R PR W om A
50 mmol-L ™" fy KH,PO,-KOH 2& Wi 0.4 mL, — &
VR B A RE S (BP0.05,0.10,0.20 g- L7 A KE
fh), 1.04 mmol - L' ¥ EDTA % ¥ 0.1 mL, 20
mmol - L' f% FeCl, % # 0.1 mL, 10 mmol - L'y
H,0, 0.1 mL, 60 mmol-L ™" 2-Wi & &% ¥ (DR) ¥
W 0.1 mL (A2 (RN, 20 mmol- L™ 4t 4 IfiL
iz (Ve)0. 1 mL, fRIER S &AM 1.0 mL, T 37
C AR T h BOH R E A 25% 352 1.0 mL £
AR JCRE, i 1% B9 AR R (TBA) 1.0 mL, T3 /K i &
W15 min, 37 HI A, A AR MO ACTE T B 3.0 mL
W, T 532 nm MGE A, WEBRBEE LT ARXHE,

WHRZE = (A, - (A, -4,) } /A, x 100%

Horp A2 VWG EE s A, i ATE BR R F DR
JEWGRE A, S RE S A B IO EE (AN DR)
2.5 X} DPPH- [ #5BR{EH DPPH- & —FpfR £
M) ECBH WD 2 E 6, FE 517 nm b
I KR WU, A H T IR A A B T kR
MEFE SERAMIEREE T R EEER LR,
R, AT 430606 B2 3 R A7 0 & 0 B, AT PEAN Bt 4R
ey B i B A Ak fig 1. B IR Vattem 4 4R
7 2.0 mL 5 20 mmol- L' DPPH 2.0
mL & TR — A RS CE 30 min, FIIEFIES
Fol e ACED AL ), DU 5 R oV BR BB 0 I, i B 5]
IR, 43 B0 IAE & 2. 0 mL AR ) 2.0 mL, # 1k 30
min J5 I A CFH R BEREMAE Ry 2 1) B R 45 il 102
FECRD Ay o WBRBIR U T AXGHE

WHHRE = (A, —Ay) /4, x100%

Hr AL A FIES OG5 A, R IR
B,
2.6 XTHE A MW IMNE ZSHREE
ST K 282 5.0 mL,0. 1 mol- L~ BEER 4 22
i (pH 8.0)5.0 mL, Wil #2 0. 5 mL, 5 A [a] i &
FERIR A, TSSO 2 h, Hin =& 2 4.0
mL, fill TBA 1.0 mL, B % 7F 95 C /K 1.5 h,3 000
remin " B0 15 min, 22IM)E , 7E 532 nm A0 % B
(Ag) o VIZERKIREFEMIM= BH (AL) . IBE
HAEE R R AKX T,

fIE A BB R = (A, —4,,) /A, x100%

Horp AL R 2s B OO R 5 Ay, SRR D A5
()W ' BE o
2.7 X0, -IHBRAE IR E (A = A A A

2 Lou 45 1 77 ¥ , B Tris-HCI 2% nh % ( pH
8.2)6.0 mL, it AAS[R] & BE B FF 5 0.5 mL, B 37
e 42 .

COKEIL M 7.0 mmol - L™" 48 2% = By ER R A W 0.5
mL JBE MW 4 min, SR 5 # HC1 0.5 mL Z¢ 1k
N, AE 322 nm Kb A, DLSE R Tris-HCl 28 oh i
(pH 8.2) N M, WL N A, HAYETH
M HETE R B A KT .

0, TEBRA = (A, —Ayy) /A, x 100%

Horb, A, 25 X BRI B 5 Ay, DU B U
R,
3 #R
3.1 BRERBCGELEWmEY RS EMELSR N
BB IBCRORA , 4 46 F B S0 0 42 IRy, i 4
FHZK B B0 8, 25 04 5 0O 35 5 500 AHE 5 =B T
289 & e 75% £ A R 3 BOR 70 B
R E TARMOER . R B RS2 B &
it ARUOT BRI %L i 2R, R 1,
1 RERNERABEVRRESENE(n=3)

Table 1 Extraction rate and total phenols contents of extracts(n =3)

%
GG R R BCR S 2 B ) B
JH-S 431 2.4
JH-C 56.0 5.5
Y-8 37.6 2.2
y-c 31.2 5.2
1= 21.9 1.6
1-C 21.6 3.7
3.2 44 EARIRYICIERE S LR TR
W TZ G A, BE CHA 3k B2 580, LGk J5URE g i i 43

K, HOR JEURE 7 5 vk B S E R G . B AE I 2R R
W A I 2 ) I R R W A 0.20 g L LU B, A
JERE ST T CHA 5 4% RF S 24 15 25 40 0% I 42 vk B 3%
0.20 g-L ™', & 4RI RE ) 136 JELAE /1 5 CHA A
YR AR ) BT . A6 B K R R
Yy E Y A 0. 10 g- L' AR JFURE 1 B ek
{0, Jo A M 3 — A 5 (0. 20 g L") A J5Lfik F 4
SEIERIA . RUIAGAE A K R U 2K
FRAEAE 0.10 ¢- L', R JHEE Wl E,,. . W
B,

3.3 A6 AKX - OH MW RIE M 7E
S50 e FEE 3 FEL AL, CHA 28 75 I | 25 4% 35 50 3 I 4
BB 2R 77 A2 14 - OHL M 32 B — 52 i 4 4140 1
B2 v BE (G B 0, W RV R 5 . HrP CHA L JH-S
X - OHL 375 B 105 J 5 3t , AL RE 5 375 B 236 4% 3k 85%
DA b, SR 3EE, 35 M, 25 %) - OH 4524 19 35 B 16 11 o I
2L B AEFIBE T (9 K SR T - OFL 35 B 1 T 14 8 T 0
BEH Y, 2 WK T 44 46 25 e A RO I - OHL L IR 2.,



5522 5 18 ) REXEAFFERE Vol.22,No. 18
2016 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2016
B o wm owm a p ARV AT > A 7E > 452 32K R 9 €5 0.20
0t G WY 7 ¥
® 1 é ;? Eé 5? Eé Eg é g'L I/JFIL%,VEFHO m@ 4,
L2 | A8 Y a1 e B =
s B EE o I
g BE Z7M S/ E7 E £
s ELEEEHE B 50 7 o
A E b E N E R 7 g
o0 MEM MEA B=Y B WX WE) M=V g ¥ 7 9 84 b
CHA JH-S JH-C JY-S JY-C 1§ JI-C % 30 2 B o] B
i 1 £ 2 v L v Y
005 gL’ 50.10 g-L" 0.20 g-L 10 Y Y -y
0 =i = = =1/] 4 /a
B 375 2 R AL T B R CHA TS IC G e S e
uu
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