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fETIE] A 4 h, BiE pH 24 3.0, 8824 30 °C, B (£ 4R
B R/ Wk R O 21% B ICTI AR 120 W 7 B[]
A1 ho PR E-ET4E R EA TR IR B 1R BB B 40 M P
ARKBHARRILIT R TKRIEE MEFERERER (P <
0.05) . HEE [T RIRER , 87 - 41 4k 38 MR BRGNS 4 4%
TR BE A A A BELAG R AP SR A, FE SR OB MR B2 40 /L, X
LB (B8] A 24 b B, Xk 6 4% o 2 MR RO AR K AR R
271.74% , SR LR TE) A 13 d B, of 6 S o 38 8 ) 26 K BELARE R
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( Phragmites communis )" # & 7K % ( Jussiaea
stipulacea  Ohwi )™ | R HR 3# ( Eichhornia
crassipes) " | % B ( Charophyceae )™ Ik B B
(Myriophyllum spicatum) =" % ¥ 6] B Fi A 4 R
MBI LM ER MEBEEIBFHEDI]
( Angiospermae ) . XX T M-8 # 4 ( Dicotyledoneae ) .
/N Z Al B B} ( Haloragidaceae ) . K B ¥ &
(Myriophyllum) FUKAEY), |12 5340 THE A 453,
REUK P EFRITR , HHK B IR ERBUE R
RCRB ., R H UH Tk R B B A3

W ALY B IR BT AR R B R
IKZESIEIEE IR AR R . HONG /5T & B
FiAT (Arundo donax) 7K IR FRWRXT 7 B 5 £ TR BE B
( Microcystis aeruginosa ) A K ELA B3 HINHI/E
JIL,H ECy 4.7 /L™ o LLAFFI A DL 2
PREE M 5 rh SR B X 2R 5 A% /N K B ( Chlorella
pyrenoidosa ) FI4 £ 4 & ¥ B A 1 1] 4 I A9 Ak 2%
WIR2 - FRZBEZBRZAE™ . HARES A
7K &R ZE M8 1 I\ — K B8 7L ( Solidago canadensis
L. ) Fp 3R B AR A B Jo % 41 4 1 B B A T BEAE
F o ARSEHG BB T A -4 4k R B
SRR B4 8 A USRI AT 1, i B R R
MIER R E AR T, I 5KBREMLL
38, LASAARAS R A 280000 1] 0 S A 0 98 A K 1) %
VBRI, 0 A H R E R R L F A
B

AR T

1.1 EIes#

TEBFEAR T AW E g KK ER
BB RABR w7k B 2 b, REEJG & B RKH
KB TE, R G BAXT , A\TUHER#,
it 20 B &

HS SR BE I B L R K S A
BrEEAE R AEK R, BG - 11
BEFRET Y BERAMENER 25 C 06
BEZY 3 000 Ix, 5BME L 12 h: 12 h, B R A T3 6
WS G, R Bk 5o s 55 B 40 M ) B i
20 M A ) 3R B N B AR K B AT SE g, SE
6 35 18] B F A% LA 3% SR R 2 K R A0 38, BT A 4
YER R TR S LT,

S AN A A 4 B0 B A TR vt AR (KQ-
3200DB ,150 W,40 kHz, BRI AN E FRA

A) , PV IR/KIA# (DK-S24 B, FigKER L
s A R A]) , Eppendorf /5 2 % 7R B 0 Bl
(5810r, YN FEL. R PHI AR B A FRAFD) L Ui
iR % 4 (CHA - S, 8 M [ 4), 4Kl
(0S007XXM1, F#EiR R A RAH ) , IR B,
TR (TIPSR R AT , AT Wttt
(UV -2102C, % H) , B FXF (AE200, HA ),
& B M B (OLYMPUS, H 4 ), H 3h K §
(LDZX -30KBS, i HZ BT ) , i L
YE& (PSE-660, 7 M E HIEH A A RAA) , i
Bt Eh %

S5 50 £ 45 K,HPO, - 3H,0, MgSO, -
7H,0, CaCl, - 2H,0, Fr B BB T B R Bk B
NaNO; .EDTA-Na, . Jo7K L% , - 4E 5K i
1.2 ERFH*E
1.2.1  {LRY) R BUE TR

FREL3 g MR EM K .60 mL 2 0.1 mol/L
HCL #8795 pH 2 w KK R m% 47 48 R i (47
R RE/ BRI E =m% ) T 100 mL #EIEH
o EETBCE TER/KEIRG &, RN - B
fRIEEE t °C %3 120 v/min, B§fERE] x h, /5
BABAEIRE t C,BAE ¢ % , AR E u h
R 7 T U A TP ISR IR, KL AR W A S0
mL BRI ,4 °C .5 000 r/min B0 20 min,
B BB . SHERBE Wk, F -20
CHAKLBKBFMNT , ZREE LR EIEBRF
M H R, RJEEEIR/K IR IRG 4 , UREE t C
fiff b W WA R A 4G i, AR B K 2 &2 2 50
mL, (RAFTUKAE & . RSB0 B LY
SRR EHRBE N 60 ¢/ L(LIREBM RIEETT) ,
REGETRME 1 iR

constant ultrasonication
temperature water

Cellulase {}
¥R, it B
volati]izaﬁ(xal,nd . emovzég;ﬁﬁien %lﬂ‘ﬁiﬁ%ﬂ%
crystalization ; « supernatant by
diluted to constant WIﬂL 3:::1) dlrous centrifugation
volume

1 MERLBYRIERSR
Fig.1 Extraction steps of allelo-chemicals
from Myriophyllum spicatum

beckiate tn H T

http: //www. shhydxxb. com



562 B\ W ¥ K ¥ % #H 24 %

1.2.2 HRRAR

VEPERG AR (20.30,40.,50.,60.70 C) i
fi# pH(2.0.3.0.4.0.5.0.6.0.7.0) . fifg fift i} [i1]
(0.5.2.4.8.16.32 h) \E & (0.5% .1. 0% .
3% 6% 9% . 15% ) . 4B 7 T & (40% . 50% .
60% 70% 80% \90% ) . & 75 B:f i) (0. 5.1.2.3
4.5h)6 AT I HRE 1 s BRI ENEEL
TR, Y00 P A5 B BBV X ] S 1 8 1 AR KB
13, I DL A KBS 3 0 15 05 i i Y B R 1

TZE&M . BASKKE3 NPT, RRBRIKZ
P 2 A 2= g % B
1.2.3  EARAE
RIERRRRAB AR, MORRTZE., 83t
e 5L 2 T A pHL L T R A1 i
P 5 AR 4 KF L(4) EXRIRE, HERBUK
X LR T B B B KA K AR R 8T, TR 4%
HRBOAR I ERM T ZF M TERRE, N
ShaElk. ERRBITINER 1 PR,

F1 EXRBERMAF

Tab.1 Factors and levels of orthogonal experimental design

K # factors
K A IR B/ C B [ pH E B L3/ % D iR/ % C BRI I]/h
levels enzymatic hydrolysis enzymatic ultrasonic enzymatic enzymatic
temperature hydrolysis pH power hydrolysis dosage hydrolysis time

1 20 2.0 60 6% 2

2 30 3.0 70 9% 3

3 40 4.0 80 15% 4

4 50 5.0 90 21% 5

1.2.4 SRR 5 4 ol 38 o 400 1 S 0

B4, 17 mL A [R) 2544 T 3145 50902 B 3R L
Wi\2. 5 mL Ab TR HOAE R HR S B P R
5 mL ¥4%q 10 £5 BG-11 ¥ E T 100 mL £
b, 2K E AR E 50 mL, K P ALY R Y
BECUIIRB B R &) B4 S /L. LKk 3
AT, i B = B3 IR R R R E T
25 CHLRRIFIRAEN, L IRGREEZY 3000 Ix B/ L
12 h: 12 h, BR AT 6 1K, Ha 24 h WLt
.o

HIRE P2 S AL (OECD) MU PR ET7 ¥k

HAH KR
My =In(N/Ny)/(t; ~ 1) (1)
pi = (o =) /o X 100% (2)

N, Ry B ] S 4 B K B (cell/mL) 5 N,y
T 152 B 240 M0 58 B ( cell/mL) s, o 55— ] 3 4 i
AR BE [ cell/ (mL/d) ] 5o A% 2 B 200 U A=
KHE [ cell/ (mL/d) ] ;p,, Jhy 38 20 0 19 £E 1< BHL A%
:
1.2.5 KRR 5 -1 4E R ML IR BOR M
BERCR X

R SEKIZ B RGH & HL20 g MMBHEZE
FBTH A 400 mL ZE 1K, EERFZMAETE
#1 48 h,4 °C 4 000 r/min B5.» 30 min, ZRE.L
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W2 YR 4 4, FIZR 1K 8 2% 200 mL 1542
B AL RFET 4 CUKFE N &, IS 3R U fh sk
YR B R BE S 100 o/ L( AP B4 R it &
1)

R A REREERIURGH & BL20 g
IR BEZEFTH mA 400 mL pH =3.0 /KB
o RIRE 1 TR PR RIE ER AR &RIETZE
SR PE AN R A P I - A R R IR U, SE R IR
FERUTRIRBBRAESE R HERKESRE
200 mL 13420 B, fRFF T 4 CUKFNEH, BT
TR PRI AL 1B iR 1 o B YR Bl 100 g/L( LAJK
REMRTET)

e EE, AR 0 2.5 .5 .10 (15 120 mL
FIFREUR A BIREUK B,2. 5 mL b FRIHUE K
FIERSR IR FEBE VS WA 5 mL YR 45 10 £5 9 BG-11
BFRWET 100 mL 4+, B EKERZE 50
mL, #H  F) Ak R o Mk BE (LK B B oK i &
) 451 0 \5.10,20.30 140 g/L, %373 1>
EATRIG A B HETEE T 25 CHEIEFREN,
HERRIREEZY 3 000 Ix JEREEE 12 h: 12 h, R AT
PE3h 6 K, MR 24 h AT
1.2.6 $dE4HT

A RAFHE s irfEZERR, A
Excel 481t/ SC 565504 , i SPSS 17. 0 #4775 2
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SrHTMZERAERST, i SigmaPlot 10. 0 #F22 1],
B P<0.05 HZF7EE.

2 R
2.1 BEE-FEZRMEIRAARIREGR
2,11 AR IR BEX R BOGR K BEACR I R
S A B, A0 S 9 R VA VO R T
BAERTHBZM. W3R 2 A, HEE B R

TR, SREBCRONS B S ok 3 B 1) A K BELA R SE T
R PRI, BB ARIREE Jy 30 C A, A K FHAG %A
B, BE R T HAL, BOE B RFARREH 30
Co [, Bl 38 BRI s T8] B SEE 4, 2% 43
S 0 AT VPR For SRR AR, 45 4L ) 22 53 7
2 /0N , U B SR BB o ok 8 B8 ) 40 1 1 L 7E
A N

F2 AFEHRBREETHAFRERNEFESRHMEEERKBR{ENZD
Tab.2 Growth inhibition rate of M. aeruginosa treated with extraction obtained

under different enzymatic hydrolysis temperature %
1R BEE/C
B‘ﬂi]gh enzymaticﬁﬁfiﬁ)gs temperature
20 30 50 60 70

24 108.42 +54.69  153.85 +60.74  72.94 +45.35 119.76 +18.83  108.19 +28.12 1.01 +30.94
48 27.93 £2.92 50.83 +13.04 37.15+15.98 32.26 +13.61 26.50 £13.34  33.24 +18.21
72 8.37 £5.08 34.83 +5.93 31.89 +£7.07 20.14 +10.24 19.15+10.80  24.86 +10.46
96 7.76 £6.85 19.02 +5.36 15.64 +6.29 10.76 +£1.71 12.34 +£3.21 9.67 £3.43

2.1.2 [ pH XHEBOR K EPCR R0

Hi% 3 AT, B B pH BT, SREGA
AR A B 9 A R BELAS RSB TR FEAIR, 2 pH
3.0 B, SREGBOXT G SR T 2 o 19 A K BHLAG R I
i, B R T HALE A pH 41, [, BE#E R HOR
AE PSS 1B A EE , X i S o 2 0 99 A R BHLAG R

FrEEFElR . FERIRTE] 24 96 h, B f# pH Jy 2 F 3
it T A5 SR RO 7 o ok B A 0 1 4 L, D2 90
HIFEFBA B/ T 5 %, At B A% pH 4 PTG 48
ERCBE 0T i) 2o ol 20 98 F) A I TR A L, BOE B
fit pH 5 3.0,

*3 A EBEERE pH THERIEXERMEREEKERENOMME
Tab.3 Growth inhibition rate of M. aeruginosa treated with extraction obtained

under different enzymatic hydrolysis pH %

N fitifi# pH
W!ﬂ/h enzymatic hydrolysis pH
time
2.0 3.0 5.0 6.0 7.0

24 46.79 +36.02 50.79 +6.02 -22.59 +£25.15 30.99 £6.58 0.00 £33.79 11.62 +20.57
48 29.66 +10.09 34.42 +21.55 14.88 +23.44  23.20 +4.45 15.71 £10.20 27.85 £22.97
72 11.44 +5.36 23.37 +11.81 10.08 +11.05 6.13 +4.18 4.80 £2.40 6.13 +21.94
96 9.68 £8.72 11.94 +£8.13 -6.15+4.79 3.29 £6.54 -1.11 +2.80 1.80 +8.04

2.1.3 A A 1] o 4R ORI BEAICR R R

HIZ% 4 AT, 65 B A i (] 69 58 i, 3R B0
XS e F) R BB R S T R AR, 2
FR T IE] g 4 b B, R BBOBON 3 40 O Y A 4K BELAG 6
B, B e T A 1) 2, T EL BE A SR B
VAR R B [ PR SEE S , JH o 41 4 A 9 388 ) 400 1
RPEEREAIR , 5 2 18] 22 57 R 7 406 /0, 3 BCYRO% 4 2
T BE (T )V PRSI B O B B, BOE EL R
ifTE] A 4 ho

2.1.4  ERAEXHEBBCKEMCR B

MR 5 F A, FEE R A3 0, 18 BT
AR AR A K LA R T LT, MR
15% ik, 35 BB X 5 S ol 2 98 1) A K LS R
w, S HAMMAFEREES, MREMHEN
15% . B SR BOBAE FI B R] M 2K, FOXF 4R 4 1%
T WL A AN AR 522 T B, 45 4L 1A) 22 53 B
/)N , SRR R S 4 3 8 1) 100 1 4 P 7E R B
NHE

http: //www. shhydxxb. com



564 E#® B H K ¥ % & 4%
* 4 AR E T ERIEESBERERKERENMN
Tab.4 Growth inhibition rate of M. aeruginosa treated with extraction obtained
under different enzymatic hydrolysis time %
\ Ft It [R]/h
BﬂL.IEJ/h enzymatic hydrolysis time
time
0.5 2 4 8 16 32
24 87.99 £29.52 67.01 £19.37 103.15 +21.60 60.78 +28.33 54.91 +£8.05 75.25 £25.77
48 48.40 £2.75 49.60 £2.25 61.10 +4.47 46.30 £3.13 51.45 +7.15 54.80 +14.99
72 26.00 +7.36 28.56 +12.98 40.37 £11.74 20.52 +5.24 24.19 £25.02 30.59 +1.84
96 17.13 £0.12 22.92 +13.57 24.92 +4.06 17.20 £1.70 22.07 +9.34 23.98 +6.18
x5 AEBAETHAFRERNENEASHEREEKARENZN
Tab.5 Growth inhibition rate of M. aeruginosa treated with extraction obtained
under different enzymatic hydrolysis dosage %
. filg i/ %
Bﬂ:!lﬂ/h enzymatic hydrolysis dosage
mme
0.5% 1% 3% 6% 9% 15%
24 62.29 +26.80 77.34 £44.80 66.79 +21.44 78.20 +£23.40 80.80 +£23.91 98.97 +21.18
48 37.27 +6.23 49.94 £12.73 37.01 +6.03 49.78 £9.06 55.28 £29.73 62.01 +23.69
72 36.43 £12.92 37.85+2.93 33.53 +8.13 44.56 +10.78 39.54 +1.96 46.19 £6.99
96 20.97 +5.80 28.60 +11.46 28.60 +4.38 27.02 +4.16 28.06 +1.04 31.13 +7.00
2.1.5 DR SRR K ERCR M0 FEYIE Dy 80% , RV Zh 3y 120 W, T H., 8

IR 6 FJ I, B A 2 AR, 3R B
X R o A B O ) R BELRR RSB T R A,
FEINER Ty 80% I, SREEBIUNT 7 2l 3 5 14 A B
TR, B T HA 8 A 2 R, BURE

F6 ARBAFENETHFRENRMFEFRMEEERKB{ENHZMW
Tab.6 Growth inhibition rate of M. aeruginosa treated with extraction obtained under different ultrasonic power

6 BRI R A [R] PR SEE S , JEL X ] o ok 288 98 ) A
KAIMHIE R SR AR, & 4118 2 7 B @i 45 /), 12
ERCHROS 57 o Al 30 T 14410 1 1 PRI A RS BE D A R

%
‘ I %
W!lﬂ/h ultrasonic power
time
40% 50% 60% 70% 80% 90%
24 116.24 +13.46 115.20 +7.86 133.29 +66.80  112.49 +13.53  147.18 +39.30 136.95 +0
48 55.88 +18.57 44.51 +5.15 50.18 £17.98 47.76 +25.01 77.84 £9.02 42.87 £22.75
72 32.98 +5.80 29.29 +2.29 27.65 £5.33 27.24 £1.92 32.76 +10.18 34.13 +12.89
96 25.11 +6.64 21.92 +3.29 25.74 £7.71 21.92 £5.17 29.84 +1.08 24.47 +9.48

2.1.6 7 )0 SR BURUK BERCR B R
H13R 7 TI L, Bl P B 8] i 3 i A0 328 BOR
Ve S TR] R RE K, - 25 42 BBOBON 4 S I B 1) A=
KRR 2R EELL, 2 BFEEZFED
®7 AEEENETHRFSRENANASHMEREKEREHY M
Tab.7 Growth inhibition rate of M. aeruginosa treated with extraction obtained under different ultrasonic time %
B[]/ h

B, S TR EZR (P >0.05) , HUB A B A A
2 5IERRE B, 1R SL PR R BT 2 U A I
B 1 h

BTJ',IE']/h ultrasonic time
time
0.5 1 2 3 4 5
24 52.94 +31.19 64.72 £41.12 93.50 +65,87 109.80 £21.12  89.92 +47.63 93.50 +33.55
48 69.46 +12.54 91.51 £11.72 74.19 £21.04 78.01 £9.39 67.23 £30.69 74.94 +23.08
72 51.23+9.74 41.57 £7.23 31.80 +14.62 37.21 £4.07 29.23 £9.17 38.33 £10.55
96 18.85 +4.81 22.06 +5.79 20.64 £6.13 30.05 +4.28 33.91 +16.70 27.19 £14.35
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2.2 EXRTHER

HRYEF 8 1) RG] H, £ 4 R BOB A 4 4k
REMERKHERRZMBEERKIK T B>A>E >
D >C, AR¥E k3 k4 FEGHE RIS [R]A] 40, B4R RS
[E] 4 h F3RBOK S 5 h FI3RBOB AT 4R Sk 75 38 BE 1)
A KB RATAE B3 2 57, SO /R R 8] O 4
h, B3R 9 WI UL, BfAEIR B B R] . pH B &=
R 7 ) XoF 4] 4 1 0 T 194 A K BEL AR e 5% T 1

KRB B EMEZEFIKF(P<0.05) , R ER K
R pH , SR 5 2 B AR IR B, LA BN 4 4
B A K BEAS R PEM 4R, 5 R R b
éﬁ’%% A2B2C4D4E3 ’ EI] pH ﬂg 3.0, Eﬁﬁﬁ{ﬁl}? 30
C,FHEZ/HAE 21% , B K IH 2 80% (120
W), EG{EFRE 4 h WAL T 25T, #1473
R IESE 56, 8 OO0 4 3 T T 5 1 AE K B R
{3k 180.32% ,

*8 EXIREITEER
Tab.8 The orthogonal table L16(4° ) and experimental results

FrE A Eﬁﬁ?ﬁg/c}c. B it }?H E i‘ﬁﬁyﬁg/% D E@Fﬁﬁ./% C E@ﬁffﬁﬂilﬁl/h AR BHAT R/ %
enzymatic hydrolysis enzymatic ultrasonic enzymatic enzymatic growth
number temperature hydrolysis pH power hydrolysis dosage hydrolysis of time  inhibition rate
1 20 2 60% 6% 2 125.96
2 20 3 70% 9% 3 138.12
3 20 4 80% 15% 4 236.61
4 20 5 90% 21% 5 160.93
5 30 2 70% 15% 5 175.50
6 30 3 60% 21% 4 285.02
7 30 4 90% 6% 3 189.70
8 30 5 80% 9% 2 156.27
9 40 2 80% 21% 3 118.95
10 40 3 90% 15% 2 185.74
11 40 4 60% 9% 5 159.76
12 40 5 70% 6% 4 78.27
13 50 2 90% 9% 4 98.19
14 50 3 80% 6% 5 201.98
15 50 4 70% 21% 2 144.99
16 50 5 60% 15% 3 97.28
k1 165.40 129.65 167.00 148.98 153.24
k2 201.62 202.72 134.22 138.08 136.01
k3 135.68 182.76 178.45 173.79 174.52
k4 135.61 123.19 158. 64 177.47 174.54
R 66.01 79.53 44.23 39.39 38.53
S 31.34 39.24 18.76 19.12 18.64
R FHESWR
Tab.9 Analysis of variance for the growth inhibition rate of the algae
KR 26 J5 2]ic); 4 oy F BEM
source sum of Squares df mean square significance
it ffR B enzymatic hydrolysis temperature 35398.9 3 11799. 62 18.55 0
fit}fift pH enzymatic hydrolysis pH 55 451.5 3 18 483.82 29.05 0
fiff i enzymatic hydrolysis dosage 12 638.9 3 4212.97 6.62 0.001
Fit/E FH I 1] enzymatic hydrolysis time 13 135.4 3 4 378.48 6.88 0.001
H# 2h#R ultrasonic power 12 539.8 3 4179.95 6.57 0.001
R2 error 20 361 32 636.28
S total 1371 662.6 48
BRZE Y77 H corrected total 149 525.5 47

http: //www. shhydxxb. com
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2.3 KRRREEHER-AERBRIEN RH
R4 K BRAS R B9 R50E

H1E 2 AR, B KR R W B 3,
X RS IABEE B R BEL A RS T, MR BEA
40 ¢/L, fE FI B [E] 24 h B, B K A K B A Ry
129.78% o [AIi} , Bl 42 HOWRUAE FH B 8] O S 4,
X S T 0 B I R A S 2R AR, A AL IR 22 5%
AR/, T d 5 , 259 BE 2 SR IR A Sl e
AR IR E IR K

o 240

E -5 g/l =10 g/l + 20 g/L
=g 190 =30 g/l -= 40 g/L
gﬁi 140
EZ
K.E 90
He

E 40

® 1 =t

o 2 4 6 8 10 12 14

I E]/d time
B2 KREAHIGHEREKERENZN

Fig.2 Influence of water extraction on the

growth inhibition rate of M. aeruginosa

F &l 3 BT, Bl R P -4 4 R R BUR MK
JE 3G , X4 S 3 B ) A K BHLAR e e 2 7
i, MYREE R 40 o/ L AEFIETIE] 2 4h B B KAEK
FHAGHE R 271.74% ., [Rl6}, BE A $& BORAE R B [A]
FAIREE K, L X 4] 4t Ff 8 8 11 410 1) 4 P R 2 R AR,
it B R BV YT 4 4o T 0 B ) 9 I A P ZE R B9 B8
HHHE . SKBRBAE, UK EH (5 g/L.10
g/L)7E 7 d )5 X H S s 28 sE I 1 /B FA T 2% , HoAth
B AR A L KR ARV = B I RE T, T
240 o/ LYRBEAL,7E56 13 K, RS S BB M A4
KA RASK 20% LA b, B & THALL R (P <
0.05),

o 340
g 290 “+5g/L =10g/L = 20 g/L
30 40 g/L
mE 190
;%E 140
Heg 90
E 4
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Optimal extraction of inhibitory components from Mpyriophyllum spicatum
with the ultrasonic-cellulase method

ZHAO Jintao' , JIANG Min'*, WANG Junnan'
(1. College of Fisheries and Life Science ,Shanghai Ocean University, Shanghai 201306, China; 2. Research and Engineering
Center on Aquatic Environment Ecosystem, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The article explained that inhibitory components from Myriophyllum spicatum with the ultrasonic-
cellulase method and water extraction method caused inhibition of M. aeruginosa. Based on one-way and
orthogonal test, and regarding growth inhibition rate of extraction on M. aeruginosa as index of evaluation, an
optimal extraction process of Myriophyllum spicatum was obtained as follows: enzymatic hydrolysis time was 4
h, pH was 3.0, optimal temperature was 30 °C, cellulase dosage( mass of cellulase to Myriophyllum spicatum
powder) was 21% , ultrasonic power was 120 W and ultrasonic time was 1h. The inhibition rate of extraction
obtained with water extraction method and ultrasonic-cellulase method indicated that the latter showed better
effect and had obvious difference with the water extraction (P <0.05). With the increasing of reaction time,
the growth inhibition rate of the ultrasonic-cellulase extraction on M. aeruginosa continued to decrease, which
was 271.74% at concentration of 40 g/L and reaction time for 24 h and the inhibition rate was more than
20% by the reaction time for 13d with the obvious difference with the other concentration groups (P <0.05).
Key words: ultrasound-cellulase method ; Myriophyllum spicatum; M. aeruginosa; growth inhibition rate
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