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Study on Scavenging Activities of Different Parts Extracts from

Arundina graminifolia on DPPH Radical

LIU Ping"?,GAO Yun-tao'? , YANG Lu' , WANG Shu-hui* , SHAO Jun-jie? , FENG Jin-feng'
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Yunnan 650500;2. Key Laboratory of Ethnic Medicine Resource Chemistry, State Ethnic Affairs Commission & Ministry of Education,

Yunnan University of Nationalities, Kunming, Yunnan 650500)

Abstract: Taking Arundina graminifolia as material, the scavenging activities of different part extracts from it on

DPPH free radical was investigated. The results showed that different patrs of Arundina gramini folia all had strong

antioxidant activity, The IC;, values of root, stem, leaves were 0. 03869,0. 04976,0. 02966 mg/mL, respectively; the

maximum scavenging rate was 85. 26% for root,84.75% for stem and 90.41% for leaves; the antioxidant capacity

was observed in the following order:leaves™root>stem.
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yunnanensis) J& &R+ (Lauraceae) 18 1 J& (Machilus) B %
IR FIR 20 m Db, ;1 FHA KBS, BHESE X
V5 Y — B WP )  AE BB A B RN 4R & R AT
BRREIER. 76 B B3 E SRR F B L8 4E
RE MR, IFAE N R R&EE &M 10 #E
MR Z — . B BT E RS XEE R R B
HRFEILE (LU 37 o B A A R G , i
Yo LT B 4 R 3B B R E A R 0 D . B DA YE E AR D 3K
L BEFEINE T 45 38 T AR A SR R B S B 4
REE B SEA, WP\ R T AR E 4
3 Ko YELTEE Al A PR A S e 5 LA 3 A YL T A ) AR 3 B
el bR PR LR IR RN R 2248 B X TV KM =
S WP EFRE X,
1 R ERF*
1.1 KEpe

DIVELWEMRG 2 a AR S0 A B R isbr , e B fd B AR K —
BHEART 2012 4 8 AP A#FE] 5 L ka2 R
RO+ +BIHREHEH LG 3 DMIBRAEM,
L2 KBk

I3 5 mmol/L Pb(NO,), K (Pb*t A)Fil
10 mmol/L Pb(NO,), ¥ (Pb*" B) #i17Ab 3 , Fg Ab #R A
10 5, B4 1 #, BRI IS G 10 mL AbFREEW, XF
HREH (CKO AV KR, A FE 2K Ay FE 2 » 3L 3 4403,

BRI B RIREETEE R 20~30°C , & 8] i B i
Ry 9~18°C, #H XHB BE g 3500 ~ 8050, Ab A ] A
20124F 9 APE]ZE 10 A A)L,3E 1A, FrA i
FETEACBREESRAT HEAT , MR EBUN E BT % 3~5 R
SE4 RIT B AR 78 6 S 8 K A B A AR A ) D R
i AN 5 REE .
1.3 WHENE

MR RFESE I E : F Imaging-PAM M-series
PRI R R IR R G (TR E WALZ 245D € it 4
EUOCSE, MY R 3R 4 BE IS NS, S5 I &k
(0.5 pmol » m™* « s™ WM EBIERZE N (Fo) » M FHE ik v
2 700 pmol » m™* « s (Jk At E] 0.8 8)FHEF Fm, /EH
JEIREE N 186 pmol « m™? « 571, HRFMIA BB TR

B EBELANER 1 em [ AOL J5, ZE MY Kinetics
7 R A iR RIS B 3 7 24 A8 Al 42, FE I 5K
WEEBEM Report WO FH, BAAHEDSKER., I
AWM 6 (Fo) ) ot PS 11 # 78 i KOG R R
(Fuv/Fm) \PS 11 SZBR 6 A 308 (Yield ) IR GV K (gP) |
AT K (gN) ESHMITE, IS B34 .

B (MDA) & &l iE 2 1 Hodges %5 [ 7 ¥k,

PrE LB IE YRR I E B 0.2 g FE A AT RLTF 5 mL
PLEUZE W W (50 mM Na, HPO, -NaH, PO, 28wk, pH
7.0,% 1 mM EDTA,0.05% (V/V) Triton X-100,2%
(W/V) ANEMR G GEED PR AIK ., it
10 000 r/min B> 20 min, B _F 35 W 17 B 5 ML A2 .
a4k Y B (POD,EC 1.11. 1.7) J&#: M %€ : 5 B Lin
F M, A KB HO, &Lk = POD i
. RIEIHEEREE(26.6 mM '« em 1), 5 B IE M
WAL L #E (SOD,EC 1. 15. 1. D EHM & . &
8 Giannopolitis 2™ ) J7 3% , F] FE SOD # #il 4 5 P s
(NBDZEN T 8 O, 30 JF AR  #E P 560 nm AR
WYEEE(E . SOD W& LA 1 mg B HMH NBT S6fbif R
) 50% K 1 MBS HERALCU)

MRS BIE S IR Bradford™ sk, iFE
&R (Pro) & B E 2 1R Bates 1 1k

ML E S B E . 2 88 Inskeep 251 1 J5 Bk, FREX
0.1 g HHYIRT Fr o VS 19 — 35 F Bk e B g o 4°C IR
$2 48 h,F 663. 8 nm Fl 646. 8 nm F Ha, & B
#EH Y4 R a(Chl ) 4 E b 8 (Chl b),
L4 BAEST

B HOBHE 3 R SPSS 11,5 4ot 4047 3 i ik 47
— TN 2431 (One-way ANOVA) , -3 %k 8] i £ & Lt
B3 F Ducan’s K36 5k, P<<0.05 ifER B,

2 GR545%H
2.1 PO AN ISR RTEES B
MFE1IJUER, 53 BACK M, P AABE T

HiEmsh i F, B2 B, HAE 5 mmol/L
PY* 4b¥ET Fo fHfm. AN, RFMEE PO AbHfE
TN F i) Fo/ Fin T Yield 35582 FF&,#E 5 mmol/L

%1 P+ A R TS B B
Table 1 Effect of Pb?T on chlorophyll fluorescence parameters
AbFRA WIRT PSIL i KJefb25 R PSII 32 R 6 30% AR KR PR O ES e
Treatment Fo Fu/Fm Yield gN qP
CK 0.1237+0. 0047a 0. 7088+0. 0058¢ 0. 4667=+0. 0555b 0. 6204+0. 1374a 0. 8321+0. 0195b
P2t A 0.151740. 0131b 0. 6398+0. 0086a 0. 2941+0. 06052 0. 7599-+0. 0248a 0. 6704+0. 1291a
P2t B 0. 144140. 0145b 0. 6830=+0. 0028b 0. 4123+0. 0371b 0. 6949+0. 0744a 0. 8144+0. 0325b
P 0.027* 0.000* * * 0.010* 0. 248ns 0.048*

HF SRR RREREEPE B EMER ,P<0.05, BMMERE 5 KERWEYEERER. TH.
Note ; Values followed by the same letter within a column indicate nonsignificant differences at P<C0. 05 (Duncan’s multiple range test). Each value represents the mean & SE of five

replicates. The same below.
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) Po** Ab3EF Yield 1T FELLERIAB]T 3700, HAE ML
ST, UhBA PSIT &M H O FE 32 B E &R PO il
36 A 32 SR A% BRI L S R TR ) 6 BB 3R 85 R Ko B
PR R R A RE S Z R MH . R 1A, 5X)
FRZALAR EL, PO Ab 38 YIRS 1 oN (A s, B¢
N2, oP {H7E PO A LACBEF B2 TR, BiBATE
HS R0 T AR A S R B 2 A B R T AR R
AR ERIEIER.
2.2 PO RbFEXFIHERER AR AR W

% 2 ATUEH, 53 A CK ML, PH 43T
FIEE R4 BT A Chl a #1 Chl b 32 30 H %6 p% )5 7+
%, HAE P A 1 Pb*™ B iR AL TR it 4% % a 535
TR 24. 3% F N BT 3. 9% i RT 4% b TR 22. 6% M1 1
F+3.8%., PO"T A HFIHRE a MR E b FEME
EARTXFHRALTE, AT DU R R B A Pb* b 2
THSZEN&SEZAEI B RFRN LGS, gk
b/a AR FAEY A E A BRI EZIER,
% 2 W%, SxT AL, 78 PH* AbFE R Chl b/a B BT

HIMEZERAEE,
x2 PYTABEMMEESENTW
Table 2 Effect of Pb?" on chlorophyll content
Ab¥a %% a 4% b W% b/ IR a
Treatment Chl a/pg + em™2 Chl b/pg * em™2 Chl b/a
CK 1 360. 42+4227. 89b 664. 46+114. 96b 0. 488140. 0071a

P2t A 1 029. 98£102. 13a 514. 07+£49. 31a
Ph2t B 1 413.18+153. 64b 689. 70+61. 18b
P 0. 021 * 0.023

2.3 PH*" ARTHRPEIEFEH Jr MDA & B

TE3Z BB E Jo A R A 227 A i A TR Y
THPER BT AR S A, T8 BRI B 1 G 7 R
Je e — AR BN TE SR FA) 7 4 » BB A 4 A ) 3 55 T LA
i MDA £ &k, MDA & &bl iy HBF AR o S fk 2
BT . B 1 ATLUE S B4 B 7E PO B TN
“EMDAKERE EIHESGEERARE. YT
PH** AL BT, RSN B A AR R TS MR S BT R
WE EYE L E T —ERE .

0. 4996+0. 0237a
0. 4888+0. 0118a
0. 590ns

p:0.506ns

E 25 a
o 20 a a T
= T T I
£ 15
£
0
&1
g
Z o

CK Pb*'A Pb*'B

Pb(NO,) 4t 2

E1 Pb*" &EIHE_E(MDA)S BRI
Fig.1 Effect of Pb*" on MDA content

2.4 PO ALPERSEIEAEA A A AR H R AR A B
HAI 5 e

AR S B AL FT LU I AR A v e DR
BN —ERT . BR 3 WA S, EZE PYY
fE s AR B R S BB T 7 PYTA
P BALHE R A RE. MEARREEKNEEN
T AR A N ) R AR 408 B A R E
M ZEH R AL A IR B R AR, %K%
Hr, POP T AR B T A R R 9 AR B R SERER TTHE
o RUIEIE L2 R VR A PYT ha @ A
BIMERN RPRIERA RN B ES AT B ERT,
VBN S A T 4B SUR RK

®3 PN AAREESR

=
REBEER I
Table 3 Effect of Pb*" on soluble protein content and proline content
AbFRZH AR E R il R A i
Treatment Soluble protein content/mg + g~ !FW  Proline content/mg + g~ !FW

CK 31.75+2.72b 60. 00+9. 07b
P2t A 25. 7142. 60a 33.57+1.43a
P2t B 23.42+1.57a 61.07+14. 21b

P 0.012* 0.015*

2.5 Pb™" AhBEXHEIE R A A S PR R

A LB AL A (SOD) Ailid A 1L 4 il (POD) 2 4
Y L 135405 T A B R P L AL SR, T LUl S —E Y
EHASIAEY Z EE R Ha M RE . SOD ZEY
PRI BRFB N E AR B H R R4 i , POD 2 A8 %) il
TR R LR — . B 2 FTLUE P Ab
GRS ) 2 Fh LA EEE R R . 5X
MEAHLEL,SOD 76 Pb™" (4P F 2B T REE . Ui
e PH*" 4bBET SOD 1% 132 210l . i 45 AL 1 il
(POD)REE Pb*" ¥ B 38 R 5 18 & 4k b 7, 5 % B AR
FE.7E PH™" Al Pb™" B AL BR 2 38 0 T 3. 14 £ AN
1. 56 %, ULEATE PO AbER T A — R I A A B AR
RN A T A E IS A, B AR 4 e R
SE ALY (POD) FTE PR REXT Pb™ A

O SOD(U-g' FW) P:0.219ns

1600 @ POD(umol guaiacol'min™-g! FW) P:0.000%%**
1400 ¢
2 1200 |
#1000 2 a a
=
S| 800
B 600 |
B 40t a
200
0 1 1
CK Pb*'A Pb*B
Pb(NO,) Ab 2!

B2 PV AEMHmELE SOD #1 POD iE MR
Fig. 2 Effect of Pb*" on antioxidative enzyme SOD and
POD activities
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3 it 54t

MR R IER AL E & B VRN A B 32 T
i E— BB AT B xHE & R R
A MR BT LLE o AR A iR R OB R 3 1 S
MAS AL R K . Rk SR BRI A B HR
It F, FEHE A2 K R B (qIN) SR A A 32 21
HRBURN S, Y2 E SR NG RY S
B F, 1 gN BRI, k%S 7HEIESE G
TARZFMIAT BT IRPEE Fo FAEBI2E R K R (gD
A RS R R 7E PO A BN R 4h
RWIRTE Fo B3 B, oN A Frig 2R 8.3,
H7E 5 mmol/L # Pb** &b BF F, Fl gN H{E #9751 18
BERT 10 mmol/L ) Pb>" A3, LB ZE 5 mmol/L [
Pb™ b ¥ T VR AR 40 v ) PSIT B0 A0 1 P 32 B IR
HOEI R R,

Fu/Fm J it PSIL B 0 B B Kb 2350, 1
EEAEN T %S EOEMAR/N, — B AE 0. 80~0. 85 Z[H],
REZYFPAE RS, HikESE O HRRAAE
2L RS E R K B 777 & Fo/Fm WESHA B
BRTRE. ZRWEEREYN, Fo/Fm 53 T, 58K
MEFUS BT R 25 5 — B, Bk B PSIL Y BB 0 1
ZE T PO B MR SR G A BOR (Yield ) B
PSIT 52 R H U ZE 8 43 56 P B 50 T 1 52 B B 0 O BB 3R
R, Qin N B ITIE B, B4R B F I a8 & RO
B TR, T FEAR Yield BIFEILLLH], %K%
SRR AR PY T REAIE T WLH A Yield (B2
REARa S, H7E 5 mmol/L ) Po™ AbBF Yield T P&
FEERTF 10 mmol/L 4 Pb™* kb3, 5B PSIT R H.0>
BB T —ERENGE. B RRE (P, K
B PSIT K2k R WIS RE I F b b2 v 11538 19 1
W, AR PSIT RE& AR WU EREF Tl 7%
B LB IR, qP EZ AR BE, TR
PSIT 2 J37 50 1 FF LA 52 30 R A 52 i, 1 136 1
BSHAE PO JhiE P AR E .

HAVEFRMEY A KN EZE BRI MY R,
MR R ERAN EE TR KBNS
ST R BB M. Kupper P A0, Y
Z RN G R R AR TR, 2 BT SR R B
KA. 78 5 mmol/L PO il FHAE GRS EE
10 mmol/L Pb** Zh¥iE 22 2 B2, H 5T IRAM L2 B
E TRt VLR 4 i A T FRAC IR B A2 8] T
il o X AT BB K g P38 (5 EE A A B AT e g R
E—EFREE LA, HAE 5 mmol/L ) Pb** 4b3 T H 4
REMOBERK,

78

HEYEREEENARREZ S ESBPEESK
VA AR ETE M 1 I, S BB g i 1k, MDA 2 i
it B A ) 2 —  Ho A B AR AT LA S A ) 8 2 0 5
rEMREE, SRR EEZANGEER™, %A%
5K, MDA 7% B8 a5 & &, B 7E Pb**
B EAE AR 4 B N TR SRR R £, R R
R R ot 4 Ak 7™ B, {400 i 32 B 455 5, R A R ) TE AR
e X5 BRI SR B 5T M AR 4h  7E 2 B a R
MDA )AL E5 R —3. ALY LR (SOD) Flid &
f g (POD) 2 H B2 115 B 1 M A R P A AL Bl , ZEAE W)
WHT B R PR E ' ENER . ARMEY
P, HAR A9 SOD F1 POD 78 E 4 )& il F A8 bR 58
AR, SRR B TR B, BEE A A A 3G
/N K SOD 1EMSeF 5 B, i POD &N — B 2 EF
EH, ZB S, ZE 5 mmol/L PH* 4bF,SOD & F
R %, 1 POD & 8 28 ik B 23 fin, #£ 10 mmol/L
Pb** 4 38 F SOD F1 POD & ¥ K 22 1k & B ¥ 1% F
5 mmol/L 4 Pb™" b3, 156 B 7E AR v BE 85 1 38 T AR
R4 T it ZHTE S B T SOD TR RR e 7, B
XA R T A0 3, T POD Y& g i3 in7E — 5
PR 0] T 15 1 480 40 M A R s A B A . T R
(Pro) R4 N EZ B ER T YR, A AT AR
25 VA 3G R 4 Y 4 A AR R 1 B BHL IR R R e R AR Y
YER, & SR PITE R B 5T B DL OB R i R
PRAE F Ui B DI AR S, IR 7E 5 mmol/L Pb**
AR B E R, UL E A4 B 7E 5 mmol/L i)
PH™* [T A4 1k P9 40 A RE AR 47 i 7 PR 4R el SR
R AR Ak . 7€ 10 mmol/L f) Pb™* Jifj i@ T M 14
PR & &30, BT P A3 A Y RE 4R R 4
JHLFA) ¥ 35 Sk AR 240 M 1E O AQE, SR e P v . T RS
IR A SR E B ER YR, ZE PY T e T
R AR H, FT R 2 3 38 ) 5 BT Ak 1 4 I
P ALHIARE

g5 BRI, EHIEMTE P ¥ B 5 mmol/L B, K
R4 A AR PR SR 2 B2 22 R, T 10 mmol/L )
Pb** gh 3 A FAE AR 22 B0 55 % IR 22 e A W 3, A i
FEAEY)AE BLAE R 2 B2 7E 5 mmol/L PH** 234 1 i
KRS Pb™ ¥ BE 35 O A BAE AR R ke A5 /)N i
AREHE— LR

S E 3k
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Effect of Plumbum Stress on Physiological Characteristics of
Machilus yunnanensis Seedlings

JIANG Yong-lei, LU Hong-ding, HUANG Xiao-xia,DENG Li-lan
(Faculty of Landscape Architecture,Southwest Forestry University, Kunming, Yunnan 650224)

Abstract; Taking two-year old seedlings of Machilus yunnanensis as experiment material,the effect of some physiological
and biochemical characteristics under three stress treatment groups control (CK),5 mmol/L Pb(NO;),, 10 mmol/L
Pb(NOQO,), were studied. The results showed that under the Pb?" treatment,the initial fluorescence (F,) increased,while
the maximal photochemical efficiency of PSII (Fv/Fm) and the actual photochemical efficiency of PSII (Yield) decreased
significantly in the low Pb** concentration, which indicating the PSII of Machilus yunnanensis seedlings was damaged by
Pb(NO; ), treatment, especially by the 5 mmol/L concentration of Pb(NQO;), treatment. Furthermore, the contents of
chlorophyll dropped and then increased as Pb*" concentration raised continually. Soluble protein contents declined
obviously ,and significantly stimulated the increase of MDA content ;moreover, these changes were more evident under the
10 mmol/L concentration treatment. On the other hand, the Pb** stress promoted the POD activity and decreased the
accumulation of praline significantly in low concentration of Pb*" , which suggested the Machilus yunnanensis seedlings
could resist Pb?* stress by its antioxidative enzyme and osmotic regulation system.

Key words; plumbum(Pb) stress;Machilus yunnanensis ;chlorophyll fluorescence;physiological characteristics
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