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A E: ESHEERRA RS EE T A K T E LR A
TEEERINE , BRI KR IBO I (Lemna minor L. ) B0 76
P R BRFAZR B RER R B, K02 5 1R S 3R I Y
MHIEM . 4RRP ARMKBEEER/KRK (0.001.0.003.,0.005 g/mL)
e T, R PR R G IR, i A AL AR o SR T
PR, B A B AL B M S T R U5 AR, oK Hh BB B R 32 M e
W B VR B K B (0. 01,0. 015.0. 02 g/mL) 338 36 h,90% ~
100% M2 = B BFE T, 2 IMA R BE SR EE B IE] BUAE B, 2%
BRBBEWE 36 h B, I BZAERH M <10% , KB
FAE B R4 B PR BB R AR ORISR R ISR A0 4 A, RO
WS T XMER . FEBUKBRBON A B B mEIER , &5 AT —
B o ERKBRBMERERIRBRZ BER I FEM S RN E

MRER: AHRRAFERK
RO A B A e .
M B RIE R BRI,
FBA HERXTE IR HIER,
R MR D FAMBRR
4, TR KRR R R
BB EAL¥E RS P&
BES BB TR WH 7
ARSI HEE
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6], 725 3% 78 2 DGR IR AL R 7 3 B s A K
AL, RIS BIIR K. FERER BRE R
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FE— B RIRARES T RIR G M50, RA R R
WG REE R EY A GEH —E Mt EF
PR 3R T AR 2 A W R R T
PEAEF B SRR 2 RION™ o Xt JLR 2%
TRy 2 T8 97 A 30 8 3 0 1V BT 5
KB, FERRK IR BN R B 3K O ¥
AN RIVE , 48 3R T PR R A R AR Bh R
MIThRE™ TS B R R —FhAE MR EE MR, B
T I B i R B PR S LR IR 2 R, A
B IRRFIFIAC B R AR P BR S B3], A
FEEA B TR 2O AR I, 18 R 1 X 72
FERIMHIVER o

AR T

1.1 SEIesrst

T# 1 (Lemna minor L. )k B b5 MEIR 24
b, Ve PR A K B AR IR, SE 00 % B AR SR
THiESE 2 d, PR ( Euphorbia helioscopia L. ) 3%
HEERRX, RS TEITHREHRTER
Mo ZRERWTHMHERAMYB A RL
AL EHEYEERN T72.9% .

1.2 SLWAHZE
1.2.1 BEBERRAH %

W2 5B U A /N BOE /N B R AL
FIRR A AR , LI AL 34y =40, & FREX 100 g %%
AN, 250 4 inE KK 2 500 mL, 7% 1 46 - fin
0.2 g/L ZBEE/KIEW 2 500 mL, %% 2 41: /1 0.5
g/L 2R B ZKEEW 2 500 mL, [A]fR R IE 48 h,
B/t U815 2 000 mL 2423, B 0.05 g/mL ¥k
JE BIEEBK IR IR , Y 2
1.2.2 LK E SFHER

208 1.2 =ASEH A, [ 6 MEFERWK
B2, 4351 5:0.0. 001,0. 003,0. 005.0. 010,
0.015.0.020 g/mL, 75 ¥ B kK= HXF R, 3t 19
M, S 3 NER ., R 1 LARBIEAR,
B 200 mL it 38 5 1 el # K AR O i AR KB
I, I [FHAFRORFA 48 I 0. 05 g/mL PR 2
R, BB R 1 L, SRR
HEREER, BB AZE . K%K
RRMKITHFEE 1.5 ¢, LR=E HRKM T
236 h(JEEF 25 ~28 C),

1.2.3  FHARK R AT TRIIE
WEBPERE 8 0 8] P2 ¥ A RO AS  IE R s 57

12 h.24 h.36 h Bf & b3 F 3 1 Z A B 2
b ez mEES N L I M. V.V 5 7324
SFHMARE(TR) ;2 BEk 1
%) ;MR R EBUK GRS (TTR) ;M 8k
REJFH TR EGE LR, EAFET(NV
%) ARSI, AR B TRI(VR) .

B557 36 h 5, BR K& LB P IR T AME, A/
LWEEBOTE B, FITE K IV G W& R | K 41, #R
B0.5 g, fnS mL pH 25 7. 8 HIBEBRZE v1IBL, UK
WHEE S5 Y3 VR B0 20 min, 13 FYEWE T 0 ~4 CTF
RAFRE A, 2479 B8 (MDA) & &2 B A b
1L (SOD) & ¥ i A AL A B (CAT) TE T A
ALY (POD ) 1 7 i U % , W 5E J7 2 5 HR R
i\ F B 4w R R AR B Se I 4R ) Y
1.2.4 ¥dE4oH

LI BRI EBCF WME + bR, BUER A
Excel 1 SPSS 178 #4347, RIS H R 7 22
431 (one-way ANOVA ) 3f i Fi Bonferroni 225 H,
B &L ImARH T EF BEER R AT, 2
St E MK P <0.05,

2 FRS0H

2.1 FFKBREIFFERKHTM

BRI, 25 025 1.5 2 b3 5 xR
MELLE, 5 A AR AR RS R, H i
R REBSTHES  BF B RFE T ME, &4
L S B R P N R N s S &
FENR 1, AR ELE T FEZ05G%E
FREEANA], Bl 36 B [ P9 S 4K 52 45 A AR 3 i 32
RN . 25025 178 2 = M B AR E
(0.001.0.003 g/mL) 5 38 T #5431
ZAGEAR (A A R EE (T R) . &
R TF%4TF 0.005 g/mL B} ,3 b FEZ 4
LA 52 (5 M PR, LB MR BE 1 386 fim 32 A5 A 1Ak 3
%o 182 ARSI LR OB EZ
IESE, 05 MABURT 10% MERRFE T, &
BT V), HARARZ KR S IR A2
AHE, BRA K25 A X B B R 4k 5, T B %
PRAEAR s 5% O ZH PR 12 $R X 2 3 1 0 o 28 2R A
BH¥AS, BB 320 AR AR E 4 R
90% ~100% , 1 7 36 h By & HIFFHILT R,
B R %5 0 40 0. 01.0.015.0. 02 g/mL ¥R E T
12.24 36 h BFEFEZ IR
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Tab.1 Effects of Euphorbia helioscopia L. aqueous extract on percentage of injured

individuals and the symptoms of damage of Lemna minor L.

, PR E/ (g/mL)
415 TR b 0.001 0.003 0.005 0.01 0.015 0.02
12 (1) (1) (1) 50% (1) 97% (1) 100% (1)
%0 24 (1) (1) (1) 75% (1) 100% (1) 100% (10 )
36 (1) (1) 5% (1) 90% (IV) 100% (IV) 100% (IV)
12 (1) (1) (1) (1) 2% (V) 4% (V)
%1 24 (1) (1) 1% (V) 2% (V) 3% (V) 4% (V)
36 (1) (1) 5% (V) 5% (V) 9% (V) 10% (V)
12 (1) (1) 1% (V) 3% (V) 5% (V) 7% (V)
%2 24 (1) (1) 2% (V) 4% (V) 6% (V) 9% (V)
36 (1) (1) 4% (V) 5% (V) 7% (V) 10% (V)
120 a %04l BT 25 0. 2% 1 .28 2 d R IR) vk BV R iR SR ROt
R nEoh VEIE CAT BTG PR B3 (P <0.05) o %0
ﬁé 6 4 CAT 5 74 0. 003.0. 005 g/mL ¥ & i B BAK
1%1 40 T xR, vl BB UL vk B R R IR W A T TR R
23 } CATRGEZAGE, B T BRFETRES;
0.001 0.003 0.005 0.010 0.015 0.020 7K 2 I CAT BTE & T4, BEFR R IR E
R/ (g/nl) FBE N R e TS IS BRI #a %5, 0. 001 .0. 003 g/mL
1 36 hHZ0. 51,22 AFRF W TR IS Y T H4,0. 005 g/mL BHE T2
EFRRETERRETE H4, /T RERT & a2 EETE CAT B RS 1

Fig.1 The plant mortality of Lemna minor L. in
the three different groups under 36 h stress of

Euphorbia helioscopia L. aqueous extract

2.2 FFKRENFEAENBREOFM

ALY LA (SOD) i E LYK (POD)
it AL S (CAT) 2 A Y Bl 8 505 i E A6 1
WNERPEER, —E e TEY = EREAH
5 PUAMEHE R S TR R BRI, (2
200 52 48 A ol 3 R B A 1o 40 R I R Y RE
i, A AR ZR AL, DT S P T e I i 3% 1 90 )
T ARIEEERKRBAAFAGERER
B2 WX B SOD \POD FiI CAT BT M2 A
—%(, 0.01.0.015.0.02 ¢/mL FHKEFERIR
W38 B P2 P SZ A5 T SE TS AEAR B 2, TRIE T
RN B2 AR O0K 1K 2 H4HF
0.001.0.003.0. 005 g/mL ¥ & 138 18 42 YA %o
TEPE CAT Bg(a) \POD B (b) LK SOD g (c) i
PERIFENE o

WNE 2(a) , FEBRZRBOG P CAT Gt

http: //www. shhydxxb. com

WEEBHT CATHREMWEATEE,BBRAE
EZ BN 45 | S WREEALTE T V23 CAT B
AR A HA B B B, HAS 4L B CAT BTE
¥img e Ta HA, mTRER | R 3 TRMM
JopiE , BRBERNQAE 045 2 41, H A2 e F2 B 7
CAT B RZE M BRI TIEE N

WA 2(b) FERIR IR BT POD BHE MR
R 45 045 145 2 R RIVE BE R IR 1R R
¥ POD FTEPE R B (P <0.05), %0
FZ% 2 ZHIF 1 POD TG P B R R K B B FH R 8
R EFEGES ULBAZS 055 2 AR EERRE R
VB EL 0 VR v AN BT 36 4 i, POD B R G2
ZEGE , BRERR BRI AS 0 41773 POD
TR T2 2 4, UiHA 2R O 4LiF ¥ E 2 e 2 B K
FZE2 ;%5 1 4178 0.0.001.0. 003 g/mL ¥
i}, POD & Z Wi 717 ,0. 005 g/mL At POD H§i%
REAR ELAK 25 A%t HR, AT 8 0. 001.,0. 003 g/mL ¥
BERT 38 2 BEFE CAT B R Ge 875 Y6 B 14, 0. 005
g/mL BB T CAT R GATEES), B R4
EZBWIR
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B %0 HFFZHEREN
Plate Injury symptoms of Lemna minor L. in the zero tea saponin group
1. (12 h)0.01 g DW/mL; 2. (12 h)0.015 g DW/mL; 3. (12 h)0.02 g DW/mL; 4. (24 h)0.01 g DW/mL; 5. (24 h)0. 015 g DW/mL;
6. (24 h)0.02 g DW/mL; 7. (36 h)0.01 g DW/mL; 8. (36 h)0.015 g DW/mL; 9. (36 h)0.02 g DW/mL

WA 2(c) , FRR IR P73 SOD i 1
IR - 2% 0% 1.2 2 AR BE R RAR RO
TETE SOD BT v R R B2 (P <0.05) . %
0% 1% 2 A3 20 #R B 5 R R 4R W Tk B2 A 388
EITHR G K& S,0. 003 g/mL ¥ i SOD
TS PR iR o, BT S I SOD BG4 =
TEEME, R, ZHA W EEEMET
TEIEARZ 238 , SOD BHEMETHR ,0. 05 g/mL ¥
JBE Pk % Ak 2 G 9% ARG T BB BN O G R BE o 2
oA ML A A A 40 L B AL BE 7, SOD B R 48
HEE , SOD B FEAR , (5 A & bk SOD
B RGN T HRYUSN a8 7= 42 3E &2 SOD B K
BR BRI G BL. 0.005 g/mL ¥ B2 0 4 7%
PERHEEBIR TR 1282 4, W AE 0. 05 g/mL
VREERTAS 0 A HE 41 V7 3 SOD B RG24 K

T FZE2 b3,
2.3 FFKREIIFEHE MDA FEHNFIN

FEA WA T, MY & A ARG  AA RBE, %
R ERZ TN MDA & B 7 T LA S ik
JEERE i AL B R BE . 28 028 1.5 2 R[]
W BE B IR PR IBOV T T MDA & B R 3y i &
(P<0.05), N 3, BEEEBR IR R WMk BE i 3
#50 A 2 AbFRA P MDA & BAETHR 5 R,
0.001 g/mL ¥ EERF% 5 ,0. 003 ,0. 005 g/mL ¥k &
B T2 B X RE, AT BB 0. 003 ,0. 005 g/mL ¥R BEEF
BRZIRWE T SOD B = TG HEH bR T84 B
B3, D T EAA TN R R R, 0.001
g/mL ¥RBERT =40 MDA S EA 0> 2>%1,H
FIRBTEAEE R G 32 o8 R B ) EL AL, s AT 1 B
WK R ZMERERO0> A2 > 1;
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0.003.0.005 g/mL ¥R 0,252 41 MDA & &
FEARG, IR T 2 0 f B, DA AT B 0 9 s o

WD BIF R E E AR BT T, BRI T B
AP f) MDA 58,

il il
12 : izgﬁ 350 :gzgﬂ
Lol o 14 300} © RIH
E E 250
g ° g 200
ﬁ 6 i\é 150
s * S 100}
2 50
0 0. 000 0. 001 0. 003 0. 005 Bl 0. 000 0. 001 0. 003 0. 005
PR/ (g/ml) FBEWPE/ (g/ul)
(a) (b)
350 o %0%
24
300 :?ﬁl?ﬁ
% 250
S 200
-l
yo 150
g 100
(&)
i 1
0 L
0. 000 0. 001 0. 003 0. 005
PRI/ (/L)
(c)
2 FRRIEBFETE CAT Ej(a) ,POD &g (b) .SOD & (c) iF R
Fig.2 Effects of Euphorbia helioscopia L. aqueous extract
on CAT(a),POD(b),SOD(c) activities of Lemna minor L.
0. 024 : %2% %ﬁﬁ%’ @ﬁ% E‘J—‘/I\ﬂ).]—i[ls] o %ﬁ*ﬁ%%ﬁ% ’
E,, 8 8?; o %14 FEEMAEY AN RRAENRE R . By
3 .o YA R B B 40 TR ER A 1 TR E 2
m; 0.012 BT T, FERAEWR AT
€ 0.006 FAS B 5T 45 SR AT 440, R M B (0. 001.,0. 003 .,0. 005
= o.00 g/mL) FE KB FIF R R B B R
0. 000 0.001 0.003 0. 005 2R , EH;—\— EY EJ'SQ'@T— J:g: 1=
R (o/al) ZEER BT EALEE R 2 B R B H 52

3 EFFRREBFEE MDA §EHRM
Fig.3 Effects of Euphorbia helioscopia L. aqueous
extract on MDA contents of Lemna minor L.

3 itie

MR R B0 PR 7= S # BRI A HL R
BAINGTAIRER | B ARFEAR I X AR AR
H AR 2 4 ORIRE & S0 WA
Y HIT R BARREYEERLEY E R
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maEE =R, T A = Mk (0. 01,0. 015,0.02 g/
mL) B8 T, PP B B UK R B B E T
RER , 05 B BIUT, Z AR B FSE T A
55 e BE A [E] G IE EE , 38 36 h,90% ~ 100% />
1A B S A2 A AE AR , 10 B R 7K IR YRR ¥ P Y
A RAREAMEER. BFREES
WEEESR B = B 2B AR A RR
WIS &Y, HIRA S Y E R MM R R
LI T A AMS B 38 HF TG R L 2
o AR A 55 4 S5 A [ 45 4 SR B B AL 5 2 X A )
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HRETRBREER N RER . BRRRE
BTGV e A - FRBR R BT EAY
T R YR A AR 50 X S 40 56 1 R 5 PR
1,75 0 Kb 3R R [k BE R IR 4R W pH YE Bl Y
4.1~6.4,2x14HK5.2~6.3,2x2 4N 4.9 ~
6.6 , BIFH A BE i 3G fnER 1 3 5, ¥ PEXT pH i 2
O — 8 4 ~ 91 AL IR HEAE 0. 01.0. 015,
0.02 g/mL ¥ J& Bt B B B 32 B IR, B 1tk oy
R EME—REE R,

TRE W3t A B RN 2 B A, AFF
TEFEY 2 MM E AR, 3 2 B A ik it 6] 55
RO FREA SR EREmY  FRER—
MR =R R AT, A RIFmFLL. .
KB EREIE DR, EREER P IMA
T 20 B T M , BB 24kt 5 9 1] #) S T 9K
FIREAR, 500 BE A A2 /0N DT 38 52 25 14 3% T 1R
M, B R TR R R B . KREERN
— MRS RELR 2NN SRR IRE
o IR, 7T AR B AR G s A A . R
LOMAZRBRE B TERERAF RS WRR, &
SLISE A, Toil AR U B R R A AL R S
1 MDA 558 (5 W, 35 2 125 ViR 8 I 3% 99 35 T %
VAR BRI, 25 58 AR B 4R B R 5 6
R SR NS P S B R TS T
AEF, RSB ZE 0> 25 2 > K 1,
FRETRE S FR KB REME %Y R E
AT Yy BRER Ak N, S B0 T S 25 AU 4
TR, WIS EEEAMEER. MAKER
RV B AR VRO T A SV R RS , SR R A R IR
ABFF

HSCE A AT R L T 4548 (1) BEBK B
XTEEMEAR B IR IR E S R ESLA
PO R G A AL R I, e v e B s JR T B AL T R
SR, R ER G E R BT,
Zo B EiAL IR A B2 W R A Bt e
WjEHBREMERERE G EER L. (2)n
AZBEE N FERRH R AR SRR
W I B I P A AR R, A B 0 5 B
TNFARIMZERE A, 45 AT 47 35 K BRI
HEABRPBRBZEERSFHEMEERHE
53X A B FAHNHE A BUR D I E

SE K
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Study on the inhibitory effect of Euphorbia helioscopia L. aqueous extract
with and without tea saponin on Lemna minor L.

ZHANG Le-ting', ZHANG Yin-jiang'”*, ZHANG Man-man', JIN Jing', CHEN Xiao-jun', DUAN Ting',
WANG Fang'

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering Research
Center for Water Environment Ecology in Shanghai, Shanghai 201306, China)

Abstract: The study was conducted to determine the inhibition effect of Euphorbia helioscopia L. aqueous
extract on Lemna minor L. through measuring by plant growth and antioxidant enzyme system. A total of 18
treatments were successively divided into 3 experimental groups according to the content of tea saponin added
as extraction adjuvants ( group 1: no tea saponin, group 2: 0. 2g/L tea saponin, group 3: 0.5 g/L tea
saponin). Each group was set up on the six concentration series of E. helioscopia aqueous extract as 0. 001 ,
0.003, 0.005, 0.01, 0.015, 0.02 g/mL. A blank control was also set up. The results showed that the
injury degree of L. minor was directly correlated to the concentration of E. helioscopia aqueous extract. The
antioxidant enzyme system was affected at low E. helioscopia aqueous extract concentrations (0.001, 0.003,
0.005 g/mL). The CAT, POD activity decreased, and SOD activity was reduced after an initial increase
while apparent injury symptoms were not observed. L. minor was seriously injured apparently at higher
concentration (0.01, 0.015, 0.02 g/mL) and 90% -100% individuals were injured after 36 hours stress.
Both the quantity and the injury degree of injured individuals were positively correlated with the concentration
of E. helioscopia aqueous extract. L. minor in groups of E. helioscopia tea saponin extract were injured mildly
compared with those in the group with only aqueous extracts. A component analysis of E. helioscopia extract is
necessary to find the differences between group 1, group 2 and group 3, and it will help to identify the active
ingredient inhibiting L. minor .

Key words: Lemna minor; Euphorbia helioscopia; tea saponin; extraction; antioxidant enzyme
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