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Jitt FH i HE X5 25 4 00 PR 700 e 5 R H R 2k BE ) Y 52 )

AR R, R, SRR, e, AR R, 2A
(1. fed R I X% FREFRFEFR, b KX 430070,
2. PEFEMFR PHBRLA, LR 100700;
3. =@ A RLEMFR B AMMIRAT, =& L 650231)

[HE]

B 89 5T B AL X 36 AR PR o3 B B B el ZERE 0 B REL, 15 70 A 1 2 3 AL~ G LS ) R 5 4G £ L s

WeHE o 77 7% RN AR IR R, AR BEA T SRAE I 7, 3 900 5 244 s SR o SR ] S bR | ] i P i R MR 2R
FUE i, DL R O ek 4B 1 A DPPH [ i SRR T BR A . B8 5R 0 B JH WA vl DAY 35 4 v 3 B 25 b1 77 i, 38
FRIRIE IR 130% o 1 B NT I AT 225 4 R 4 46 Hh S B kI R T AP Y i S R AR AT R ISR T A AR R
Fedk AT T A DPPH [ i SR RE T, RTS8 46 b i Ve S FOHL AR 1 5 B, AR A P A s 22 T e
s, BRAL (P05 M ( >0.20 g+ kg ™' ) 2 PG AL L2, T REARAGAE ™ i, JFAB P BBE IR VR4 o it R AR
R ER A 2R A AR IR . 350, 3546 S B AN SR R 35 B S A AEXT 3 i [ e ZE B BR AR A AR AR Z ], 3
SR EIEMSC . B AR AER A ™ R E N AL , 255 LB A8 7™ ot 8 Pl o3 5 i 5 R SO R A i S RE )
SRR ER AL A A T I BRI M B AE 0. 26 ~0.28 g - kg™ Wil L

[REIA]  H06 BEIL ; BT ; SRR AR 5 i A AL 05 1
2546 2 B Y 38 Chrysanthemum morifolium
Ramat. #)-THEICRIEF? IR E T (RRA T L) o 46
A6 FFIEPE AT 0 R | S SR DA BB R R A
TECRAFLL A B bR B i BE R0 8 55 0 T 2 A
FERVEYIE T . BRI K & B R AT B
EFRITRZ—, MU 5P IR AR LS 90
AR A AR DA A A A A, B SRR
FE AR A SR ¢ it TR 55 1 2 0 Jo 1) K A= AR o e
AT R, Awad 2 BEST KB, SR P Ak
JE IR 5 e [ B8 NS ot ) 2 2 0 3 A AR OG . i ] IS
AT d 2 B v AR A P b B ) R, HAR
745 - v B R A A B I B R E Y 2
2% b it FH i A AL BB f 35 14 2 A& 4B 5 i v 2 i
MR o i FERTIOE T p & B, Bk 2 5 i 4
PR A K, 5 304 A6 7 B R R A B AR
R B JIE XoF 44 A 2% i T2 RN 245 393 M 9 80 D R AR
FAZ AT £ B B IS ) B = WY . itk A
WEFE T[] i N T ] B X6 44 46 245 % 3 T | ¢ J R

[FHEHE] 20100225008
[(E€TH] EEAHE 5 H (2006BAI09B03 ) 5 #1164 T
BHE BT H (2001AA304A) .
[EEEH] 49 0, E-mail; zhudw@ mail. hzau. edu. cn
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SRR > RS R B 3h 2 2 Ak R H T BR
L RE 1 BRI, 15 7R R 25 A8 RLTE AL AR B Y
Pt B IE R e =

BRI

L1 st

T 2004 AR AR 4R i AL RS R o0 R B
I AR AN 7B o W oo s R Y I
JC BRI T A FE AT 24 P 2 48 ol A A Rk B 2 Y
A A 8, 2830 b BE 2 A R R ) R
TE AN R, s D s 7 1 B R
AR A cpH 5. 92, LT 2.6 g - kg™,
A 21. 4 mg - kg™, A HE 2. 6 mg - kg™,
E 60.7 mg - kg ™',

ARG R IR MG IR, B4 £ 9. 0 kg,
FHRA 1.0 kg A9 (B A Ll RS ) , 35 10.0
kg, MREAGIEE FRARE, X BLE T 5 DAL IEH]
#,P, 054354 0.00,0.10,0.20,0.30,0.40 ¢ -
kgili,ﬁﬁﬁ Py, P, Py, Py, P, 3R, W NE Sl R
fig — A 45 Ca(H,PO, ), | #4b¥EHiH N 0.30 g

- kg '+ [(NH,),S0,]1#1 K,0 0.40 ¢ - kg™ +
(K,S0,) , 73 B A 50 10 ¢ H 2 41 2R3 15 14 pH
FRNFERG BEE SR s Rl , 55 5 5L 10 mL ) R fol it
TLRIRG W LAAN S IR B SRR, S4B N
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HB43 3 WA, P A K JEAE R AR — IR A . REAL
P4 REL  HEAE | AR IEFR B, 2 AR ]y
6 25 Ho 246K 2M4FE 11 A 1 H—12
HI15H,
1.2 B BRI H 4

A ERAE A 1 VERTE 50% 7247 JETT B
FEURRATAG AL , 4% BECR MU (8] 56 S5 K 46 46 53—
KAE(1T H 10 H PARG RO K48 (11 A 10—20
H R A=K 46 (11 1 20 H PLERU) o Rk
fief 4% S o SR B0 647 A% 75 (500 W, 2 min) | Jf &
BATERAE T T 55 CUU MRS TARE N ™, 8
A PR U 4G AE R R IRE , 3 40 B, CRAFRRDN
1.3 ZGAE05 TR RS 3R HL

B - MERARI 0. 25 ¢ BEAN S AL 25 M By R T
75 mL B A ZEAR IR, A 25 mL 80% &
fist , FRE IR WAL, 7 30 °CF HIHE A i3 (40 KHz)
1242 30 min, # 75 80% LB Z JF R, 3 98 K I TR
HHF 2 CF AR

IKSEY)  HERRARIB 0. 50 g FEAN 34 1L 254 Ky KT
HEZE =, A 20 mL 90 °C 318K , 7F 80 C
K 24 30 min, A L U8, JE T A HR I 1 R,
FEF V2RI K R SRV BR s, A VR A 50 mL
IR B H G RAFRRI
1.4 W Jrik
1.4.1 S FSg R e WA IR Y
Fiir, I E 25 30) 2005 47 AR ER L 27500 5 B
TR R RO R I SRR . 0
B A T g iR i Sigma 877 2w $244L, B B
TR R D 1 % et T LA 4 A0 T 00 o 6l 4 4
B AN 28 S R 1Y SR AR
1.4.2  ZG4ErhmT e EORE T o 2 SR AR AR
FLNE PR L ok 0 4 48 T v v opst s
B L v I T AR R SRR 5 T
SERAT R AT BT, 0 EE T UL 6.25, HIf5 5
HAHER S,
1.4.3 JERRFRILAMIEERSIME R Fenton J
I I 7 G ALK BRI T BR R A B AR ( - OH) /Y
BE 11 H— B A, IE 20 I U A 0. 15
mmol - L™ pH 7. 4 BEFRZE W (PBS) 1 mL,40 mg
s LR AL 1 mL, 3546 T KAEK Y 1 mL,
3% AL 1 mL CGErEFRCH]) , LA A 0. 954 mmol -
L™ EDTA-Fe( I1 )1 mL(HrfEfELH]) o ikl 7o

G, JFTE 37 CoKiE T R 30 min f57E 520 nm Zhi)
W . 25 AL 1 mL 280K AR A i, X6 HE
L2 mL ZE KA EDTA-Fe ( 11) A4 i,
ZEARK R O, I 25 20 WO BE , 4% LA T 2 S 5T B
HIR = (A = Asy)/ (A = Auy) X 100%
1.4.4 JEBREBAETHBERONE RADE
FERZ B R AR 3R N 2 AR A e T B e S T 2
HH3(0;) aEH" . JH pH 7.8 1% 0. 05 mol -
L' WML ZE v (PBS) MA I, Bl il 7 13.2 pmol -
L "4 #2 40 mmol - L' F&4& % .0.3 mmol - L'
AR 2 O e i ( NBT e EC ) ) B, 1 28 4
TKAEEESE Y A PBS FRBE 10 4% 4 Wb AR it
FIA G BERE A 1 mL TR b, #E 25 C,
4 000 1x)G5m N YGIE ZW 15 min J5, 76 560 nm Abj]
SEWOGRE . PBS R R 12 ot IR, i
TESRE 2 ARG BB AL B RIAE S L, iF R
1.4.5 35F% DPPH (1, 1-— R FEF SO0 ) B i 3
REJTIE SR Von-Gadow &5 [ 77 ¥ il 22 4% AL 1
RYRESHIERR DPPH - A i 3trfe 1" . K2
BEAEIR A C ) 200 wmol - L™' (i) DPPH ¥4 ¥ ( 37 fof
el , B A3k 2 46 28 K A FE R FH JC K 2
FiBE 50 %o WEHR 2 mL # BEFE S W T4 TP, 4R
JE A 2 mL DPPH - % (200 pmol « L™") , 70K
SIFEER TR S min J5 76 517 nm JF < AR %
JEEE . 2 mL JoK BRIV E 2 0 IR,
HHIKZEAES T ERRR

2 ZERE AT

2.1 it HBRNEXT 25 46 7 & (1452 i)

B (PR P B B AE R AE K R IR S,
FERREE /N, B fE o b e/, Bt 7
AERWW ST AT RN SRS E L6,
i FHBEAE T B E e i A K AT, B ER’E
BACI) T AL = . 2 AL — K AL T A6 7 & Bl & it
Tl %) 8 R T R 3 n 5 = L =K A K BT R R
56 bifi 7 it e £ 174 B2 v 1B A5 G, [ X R (P, ) AR
L, Py Ab B AL B = BN T 129. 94 % 5 {H Y
AR it A 3 0. 20 g - kg™, Pyl P AR FR - i 4%
HAAE 1 T 48 7™ AN P i i 9 S 44 fn i 4k 2242 R
FEE P, A PRAE — 2 R BT R, RIS s I it A
sk AR AN F TR A AR . BE A W IE i
RN, Py ~ PN — KR P R Y

. 2237 -



535 £ 17 W
2010 £ 9 H

(AL LET T

-chr China Journal of Chinese Materia Medica

Vol. 35, Issue 17
September, 2010

) 1 Fb i =K A R B T R, X
Ui W it FH B N A 2 2 A AR I 4R i (LB o 2l
AEF LS 8 (Y) [8) B0 b H] & (X) 2
TENE Sy B, il — o0 IR Z WAL Y =
26.52 +232.30X —418.52X*(r=0.937 3), 4
MEwE N 0.277 5 g - kg VB, B4 T AE MR R
ARy 58,75 g/fk, WK 1.

80

a—KiE
o ZK7E
el © —JJ\GE a N .

aEnE
£
=D
40t
f@
o ab L, ab 1

b
a
a
b b
0.00 0.10 020 030 040

AL HE ) B/ g ke

N 75 R ) — A0 7 b B 7=
R IRV ] 347 25 5 3, P <0, 05 (32 1 ~4 [f]) .
B 1 ARt s e T A= R (n =4)

2.2 it HRIEXS A AL rh e & 5 SRR RS2

Rt HIBRAL S 255 46 B S

Jit AN 30225 5 e 1 4 4 v G R R Y 5 R
R AIRBEAL B (P, ) £5 0146 v S B I 5 i 4 A1,
PR BENC I L f5 , P, A0 B S B 5 i S, H
— SRR Y S T iy g Py AR R A T
9.69% ,14.29% ,5. 31% ; 4k £ 11 v Wit AIE i JH 1+, P,
P, T i 1l A B U0 A T S TR B O PR Ak
I, B P A REA /NIERREAIG, LR 1, X RWI P AE
Tt 7K - B T4 48 Ae rh B i, (HAE
TRt ( Py ) I 25 38 B3 A8 T A v i ) AR 2, HOR (]
AEITIAE T S B TR  A ita f ALh 3G AN [ A B 3
e 5350, 3G 46— /KAE BRI & i e, — L =K Ak
PRI AR, 3 2 B 4 10 o o8 ) 5 o Bl R WSO a1 7
P28 N, IFR 1 3B TT A, 25 4645 A 46 rp B S T
1) SRR I S A e ) SRR A o — I e B it e
(3T A 20 15, >4 B AT it FH & 8 5 0.20 g -
ke U, P PP AL BB AE L =K AE B B
i) SRR L e bk S R T R AR BN PR AR SR =, T
FEE P A FRA N R R B A B IG5 28 18 2 bk BB
il SRS () (Rl A it HH it ( X0) 2R 47 (|15 53 #
AR —JC IR Z WAL, Y =2.53 +17.91X -
33.71X*(r=0.869 6) , 4 47 0. 265 6 g - kg™
B, 28 16 2R B B R ALUEE T 4. 91 g/ Bk

S RPN (2 £ 5,0 =4)

s ST Y A % LT SRR o/ R

—K4E KA =KAE —IKAE KA =KAE 58 4
P, 10.22 £0.69a 9.89£0.91a 10.16 £0.97a  0.22 £0.07c 1.01+£0.27d 1.35+0.36b 2.59 +0.68d
P, 9.39£0.35b  8.12+0.43b 7.34£0.39b  0.74 £0.25b 1.68 £0.11c 1.27 £0.31b 3.69 £0.22¢
P, 10.30 £0.41a 9.28 +0.36a 7.73£0.14b  0.84 £0.07b 2.58 £0.10a 1.89 £0.32a 5.31 £0.29a
Py 9.00 £0.47bec  8.23 +0.24b 7.51 0. 14b 1.26 0. 10a 1.74 £0.11c 1.44£0.21ab  4.44 £0.20b
P, 8.73 +0.25¢ 8.26 +0.28b 7.52 £0.45b 1.08 £0.17a 2.15 £0.13b 1.19+0.11b 4.43 £0.33b

2.3 it JHBERE X 35 AE b JRURR % & A R AR Y
AL

5 Ak B2 A6 Hh o JRURR 5 i A R B Y AR AL
B, AL E S AR A AR A A SR — B, R 2. RIVERBE
AR (P, ) S AEAS WAL P & DR 5 AR, 4 v i
AEHE TS , Py ~ Py AR BEAS TR A3 46 Hh 2 SR 5
— A P AR BIAT AN R AR BN, 5 LA P, Ak B i
AR JEE f5e A, 1M P AL Py Ak B — | K A PP 4 SRR 1Y
S P AR /NER RS HERARE . I
TREE SRR it W AT A W] 42 w55 2 46 h 4 R 1 1%
o PO B[R AE AL v 2 I R & AR vy, X
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Wi W™ B SR - 2 T B AR AR A PN % B R 14
FH. AE— T =IKAE P e IR R e e pRgk
JiR SRR (R Wi it o 52— IR e i G
Fo RIS AEATRI LI 26 rp 2 S iR S AR R B 5 i e i
R i SR BT, 24 K B0 oA 5 Ak 2 4 v N i
P, WAL P A A6 45 01 4E vh 2 s R R AR B SOR %
R, K52 E ke RALE () TR AT it
FHEE (X) ZEAT IR 34T, i A — 0 IR 2 T .
Y =139.12 +926.97X —1 720.51X° (r =0.838 2),
MR 0.269 4 ¢ - keI, AL A bR AR IR B
BUBEE AT 263. 98 mg/ Bk
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F2  JEFABEIEX IR R S S BRI (X 25,0 =4)
e S5 B S AL T SRR B E/ me/ PR
3
—IKHE ZKTE =IKAE —IKAE ZKE =K P8y
P, 0.58 £0.04a 0.50 £0.08a 0.61 £0.10a 12.90 £4.60c 50.86 £15.92d  81.53 £25.78ab  145.30 +44.52d
P, 0.49 £0.05b 0.37 £0.03¢ 0.46 £0.01b 38.14 £11.35b  76.70 £8.10c¢ 77.66 +15.24b  192.50 £17.83¢
P, 0.56 £0.04a 0.47 £0.01ab 0.45 +0.02b 45.78 +4.47b  129.59 £5.25a  109.61 £14.80a  284.99 +14.10a
P; 0.47 £0.05b 0.42 £0.07abc  0.48 £0.01b 65.43 £5.37a 87.54 £9.77bec  92.47 £14.14ab  245.43 £20.77ab
P, 0.47 £0.03b 0.40 £0.02bc 0.48 £0.21b 58.10 £11.13a 103.81 £9.22b 76.31 £2.89b 238.22 +19.50b

2.4 it WAL X 86 48 v I PR | VA I R R
ML 5 AR

BEALHE AR ( <0.20 g - kg™') aliad 5 ( >
0.30 g - kg™ ) HSAFI T AL n R MM R, Y
BEALHE LA 0.20 ~0.30 g - kg ™' I, 4§ 4E4 W11k
HOR RS S i, UL 3. A AE A W AE P el

VAR B R LR 1 A 55 i — it A ot P
Pt AL R B, RVl I it FH 4t 1) 46 46 25 19
FEFP Al PV E R IR AL 1 S A e . SR 3
I AT, S AEAE AT PR A R VA A R Y
I SR W30 ) 1A 0 A1 SR ) B AR 8 20 1 5 5
BEAH B, S AE L B DR B0 R R 3

3 N FHBERC T 2 46 b ]V A | a] PR SRR SO A B A BRI R (R £ s,n =4)
s AR % AR LR ¢ - kg ™! HEE A/ %
) —Ik4E —kiE kAL —k 4k —kAE KAk —IkiE —kiE KAk

Py 23.24 +0.94ab 27.94 +0.80b 33.01 +1.14bc 1.18 £0.11a 1.80 £0. 13a 2.21 £0.24a 11.42 £0.47a 11.49 £0.53a 11.17 £0.24a

Py 22.66 £0.53b  26.60 +0.10c 33.51 +0.19ab 0.91 +0.04b 1.23 £0.17b 1.40 £0.01b  11.44 +0.30a 11.00 +0.49ab 9.99 +0. 12b

P, 24.67 £0.71a  26.41 +0.32c 34.48 +£0.98a 0.89 +0. 10b 1.29 +0.05b 1.41 £0.09b 10.79 £0.15b 10.80 +0.38ab 9.95 +0.37b

Py 22.27 +0.52b  29.66 +1.06a 34.06 +0.33ab 0.91 £0.11b 0.92 +0.07¢ 1.39 +0.08b 10.80 +0.41b 10.47 £0.41b 9.86 +0.56b

P, 23.08 £0.44ab 22.46 +0.23d 32.10 +0.90c¢ 0.80 £0.09b 0.96 +0. 18¢ 1.38 £0.15b 10.79 +0. 18b 9.60 +£0.87c 9.52 +0.77b
2.5 i HBEAEXT 25485 BR B 2L RE T RO 2 x4 B AT - OH,L 05 Fi

N N - Ny S e . VA 3 Al B Yo n =

it FH i AE X 28 A BT S AR T A B s, DL R DPPH - | f BB R R 9520 (3 £5,n = 4)
4, P ALHE(0.10 g - kg™') B AL K AEHR LY i H AR R %
Xf - OH,0; F1 DPPH - H piJE 135 BR R 5 FL 3%, - OH 07 DPPH -

BT = N P, 3 +1. P ) +1. . +1. .
%W%HEE@F@EE,PZ,P4QIEX¢3 ﬁamgﬁg{%ﬁ% 0 80.87 +1. 19a 61.92 +1.51b 31.69 £1.51a
- N ‘ P, 76.64+1.62b  56.91 £0.79d  25.22 +1.88¢
ey g o Py A PREE P, AL PR 45 8 0 T
L 2 N A P, 80.06=1.54a  63.70+0.52a  30.86 £0.46a
4.46% ,11.93% ,22.36% ., {H Y45 N0 it FH 88 1 P, 75.52£0.90b  58.60+0.53¢  26.95 +1.05he
1 B 7 .

0.20 g - kg™ B}, Py, P, Wi m B AL LAY 25 48 — K 632 P, 73.26 £1.35c  57.85+1.53cd  27.99 +0.82b

Byrxt 3 F B 2R BRBE AN L, Rk Py Ak
HE PGB TS A0, AL AL B (P, )
HIAEER —OKAETRIYIXT 3 B B F B R E B Y
THERAE
2.6 BGAETHTERL N & B b [ b BT R R 2 18] A A
Ko

H5 25 Ab PR A5 A K AL SUETIR  S JRURR | T
Bl AT PR A R HURLEE B 9 i, R SR )
Xf - OH,0; ,DPPH - [t 5 f4 3 BR 3 751740 5C 23
Br, WaR S A6 5 BT FI 4k IR & B 2 W] £ 1
FIEAHOC , Ho A A6 G 0 i A 4 SR 5 3 0 0l [7) 46

FESRIINS - OH, 05 ,DPPH - [ th HEA T R 3R 455 45
PR )t 5 TEAR DG FH O 28 K04 31 4 35 AR S 35 7K
o X FIITAG AL P S BT S SR A5 T M
ey, HAR BT YEBGR . A9 4L P rTiA TR Ik
PR (v B T 2 DR ML P 5 i S AR L)
Xt + OH,0; F1 DPPH - [ i ZEAYI BR R A5 45 b Z 1]
W5 0 25 IEAR DG 55 A8 h Al VPR S i R 1 i
SEIEARSE, R Al R AR LA S PR AN 235 THL S
BRI PR A LRI - OH [ H 2RI ER
ARELEASCHE, RIHAR RS R AR A AN B2
- 2239 -
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25 HEAEPTEPE R A XS bR B 1 FERE ) Z R 36430 (n = 20)
_— L . ] H 3G bRR
215 BT Efiy AR o R
IR - OH 05 DPPH -
o i 1
LR JFR 0.841 8% 1
Tl b 0.139 7 0.253 4 1
AR R 0.641 6% 0.596 42 0.374 9 1
HEN 0.373 2 0.308 1 0.551 3V 0.724 3% 1
AHEER%E - OH 0.697 5% 0.553 6" 0.418 8 0.675 7% 0.599 9% 1
07 0.771 1% 0.722 1% 0.194 1 0.484 5V 0.262 1 0.7325% 1
DPPH - 0.839 1% 0.721 8% 0.000 3 0.561 49 0.291 1 0.568 5% 0.805 3% 1

EDERBHE(P<0.05);Y ERMEBFE(P<0.01),

3 e

B R R o i e S T SIS ) o e 3 o A A AR P 7
BRACIR AR A B FE i — AR AR R
TR ER (P MR W (ATP) | A I
(NADP™) fiififi A(CoA) W iS5, s X hHd
YA Pi, ATP,NADP " , CoA Iy 3:A 41 s>,
it FH B NE ] 838 o (2 AR P 0T P A WIS % £k, A
MG AL Pi, ATP ,NADP * | CoA Z5 145 A2 3F T 25 {E
B ] R 2% i R S5 % 1 B3 5 e A R, A A
Wit 22 BB 2205 97 2 (e (o AR PR R W AR FH o T HE B
THFER =R (ATP) FIBE 43, & BIEFE M T K
TR T, 5 A2, s FE Y A
IR R/ ORI = 0/ PO =B U AR G
W 33 A4, 5 R e e R B =" A
WG ok i, & S B E R AT (R 2, T
ey N, AR T PRSI A R M
28 A E N ¢ INTIRUR- AT B7/f N Y A i U
T A A6 B I R g Do I A6 0 PR o B N B A
i E A

PE—25 0007 , A HEBENE AL HE (P, ) 2548 H 2 B 1
Fgg iR o W RS, X TR A O TR . —
SEAR YA ™ E BB A8 T S8 T A o U
2 BRZEWI I, DTSR 6 Ak 4 38 rp e PR | £ DR AR
PR TC 2 B R T BT L R ] AR
5 A AR AR P2 A R 1 R R R A5 19 25 BRI W T
KA A - A (R, T BORE MR G D R RS 1)
A, AR TR AR X 28 R SR o Ko-
eppe 25 ULRIFSE & B, B TR 15) H ZEAR M 4 vh
SR IR S W) ) 5 B W YR . AN A
BRI — B e LT R, T RN
AL A Y0 — R, R o R AR R A
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B XA A SR AL TR . T RAEREAC AL B,
BAEAE A S KA T30, AE b T o & B AR
B, PR WRARRON " 3 BAE TG A 7 S e Ak
PR UL R Sk SR A5 M 2 W) J5T - AR L T A
PR B i, DTS R 7 ) A B SR PR 55
By B & SRR
B AL B R R | g SR e B RS B9 R AT
WA WA T P P T IR 5 i B R
WO A AT S22 A0 T, X AT R[] R WO A1 5t R B
TR AL WA B3 Tk 2 R AR e R Ak i 242 Ak
o MR BRI HL 4G 4% i T A A R
T rh S SRR, WS B AR A S5 R . T
Bk 1 AT S 2 8 R D 55 R SR I 2 40 ot
(B AW ez —"Y . Duh 1 3IE A 44 46 P i 2
WAL B AT o AR WA o & A
A BT A 2 R 5 B S A AR R IR %) - OHL O,
DPPH - [ i AR T BR R EFE R 2 18], 7351 & .35 1E
G, T FHBEICAESE = 1 46 46 b s R A2 SRR S50
PR O B[R, dL3G SR T 35 465 B B i BR T
TR o L6 HoBitE I B AE T 2 46 7 5 6 PR & i
R e RN B P AN =]
EAFWNEEIE (P,0,) i & 7E 0.26 ~0.28 g -
kg ™' Wi
[ &% 3ik]
(1] Jmiegde, 28 R . TR 245 1156 46 i 1k 2% B 24 B2 BF o o e
[J]. vy A A A 95, 2004 ,23(6) =7.
[2] Awad M A, De Jager A. Relationship between fruit nutrients and
concentrations of flavonoids and chlorogenic acid in Elstar” apple
skin [J]. Sci Hortic, 2002, 92 265.
(3] SR5HE RN, WHRaE, 5. FEREXTAR AT I 7= ik K R A i
MM [J]. ZRAbMol K224k ,2003,31 (1) :17.
(4] BB, E4F, % . s 2L EKEE RIEA L
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ST E AR )], HHRTZ5,1997,28(10) :620.

2003 13.

(5] XKz R, MSCEE, 45 . & B BG5S 06 H 1 S 2% [14]  RESEE . #PEFY (ML DA Jeat: PEROl R E R
FrE A B (], ThE2Y,2006,37 (1) :125. 11,1994 : 26.
[6] wEZGH. —F[S]. 2005 218. [15] Zhang F S, Ma ], Cao Y P. Phosphorus deficiency enhances root
[ 7] XIKRE AR, Rum 0,4 . R[EIEPAIE &5 & 26 77 exudation of low-molecular weight organic acids and utilization of
EHFEAEmMJ]. $E25,2007,38(1) :120. sparingly soluble inorganic phosphorus by radish and rape plants
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Effects of phosphate fertilizer on active ingredients and antioxidant
activities of Chrysanthemum morifolium
LIU Dahui"*?, LIU Wei' , ZHU Duanwei' * , GUO Lanping >, JIN Hang’, ZUO Zhitian® , LIU Li’
(1. College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;
2. Institute of Chinese Material Medica, China Academy of Chinese Material Science, Beijing 10070, China;
3. Institute of Medicinal Plants, Yunnan Academy of Agricultural Sciences, Kunming 650231, China)
[ Abstract] Objective; In order to provide a scientific fertilizer application for the standardized cultivation, the effects of phos-

phate (P) fertilizer on the active ingredients and antioxidant activities of Chrysanthemum morifolium were studied. Method ; Pot exper-
iment was adopted to study the effects of P supply on the yield and the content of flavonoids, chlorogenic acid, soluble sugar, soluble
amino acids and crude protein of C. morifolium flower. And effects of P supply on the hydroxyl radical scavenging activity, superoxide
anion radical scavenging activity, and 2, 2-diphenyl-1-picrylhydrazyl hydrate (DPPH) free radical scavenging activity of flower were
researched too. Result; The yield of C. morifolium dry flower increased 129.94% when P fertilizer was applied. Appropriate applica-
tion of P fertilizer could also significantly improve the content and accumulation of total flavonoids, chlorogenic acid and soluble sugar
in C. morifolium. Thus, the inhibition rates of hydroxyl radical, superoxide anion radical and DPPH free radical of C. morifolium was
increased. When the level of P supply exceeded 0.20 g P,O; per plant, P had also negative influence on the yield and the content of
active ingredients and the scavenging activity of hydroxyl radical, superoxide anion radical and DPPH free radical of C. morifolium.
Furthermore, there were significant positive correlations between the content of total flavonoids and chlorogenic acid and the inhibition
rate of hydroxyl radical, superoxide anion radical and DPPH free radical, respectively. Conclusion: Appropriate application of P fertil-
izer could be beneficial to the increase the active components and antioxidant activity of C. morifolium. And recommended level of P
fertilizer is 0.26-0.28 g - kg™' .
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