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WA E THEM

 EbE EEY
(EHRHBAEEE ESHEE, L% 200230 &?479. 20

N X ERREREHSANYER MK (Chlorella pulgaris Beif.) ## 4 MK (Scensdesmus
obliguus (Turp.) Kutz YW ERTHANEXTHEE. SHEEN. SRAMAMRKAHEE, K%
it MBTIE I WOE MRS, NP RMBRRPRENEGRESEIHIR, KRN ELSER
N, FSENLRAMEERG, HMRNVHETHETHER, 2HWARD XNERRPENRDTEY
EREATRRATX.

REM ELTHER, 24K, K2, 0K,
P ety (a0 L ]

ap—

EY MY HEARTSREN AN ER " . 19374£Molisch f *Allelopa-
thy” —ii XA — PED RSB EPEPDNSELREX R, BT YN RN EAYED
A HERE, ZABEMELNEER, B, HTRYRERERYAERH, LtE
2T R, WM EMBRAER

Mulleri i “interference” — LI IERYRE RN EXERE ', BEM . F &,
BAEETEER. FEA“TYE" AWML S &R AN L4 T B 1E A (Biochemical
Interference) X FEEY B EHLFYRTRENHERERTNESH.

SRR AELTIHRRMARETHE 7, ELREERNFRER, HETE.
1 H85H&

1.1 #H

HAERE LHHEAERN/NKE, WA KEE—FLEME (Scenedesmus obli-
quus) ME B/ NER I (Chlorella vulgaris) REERENEN, FHESRFUNBLSAEL
R s,

1.2 HEE

1.2.1 LRI

1.2,1.1 ER¢AaEMEAMLACFELENEN & LERTASEYENE 2 Bl 64
WEHE, SBEA/AKBAKI0L, KiFem, 34 HEMPEEEATN S AR (BE
Scm, HEMENEAREHELND, 53 MR IREARENEH, RBIBPERNAH
fEK#h3E, LIFEFRKE. SRR 2K, RAERNXE, AREHRESXHEBE, Mk
R S B M 4 (chla) ETUE .,

1.2.1.2 SHFENEMBENER SAFBEESEESEFBIERTER, SETEHEY
FAEMBILAERF, BERPESR 43mg-1"", @ 4,.4mg-1"*, & F n LFEHE 0.5ml,
9 AMELS 3 HAEER: (A DB S EE 2 %G, (BYSHGE), (O FRNEH %, SEE

MET Rt WRERLSEWNE,206008,
FxFiosoigt As B HE, SRAKTI001L s A4 HixH,
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FoMEEE1,03 x 10 4--ml~"', FiABANIKEH,

FEEPRBRATY , FER23em, RBPEEMASAEERNE. RBEEB
2 (4TUC) BT, HMBK 4000x(120/12D) . FHBEH, F2 KA BUATHHNAR
R, 3REETRKERRE,
1.2,1.3 £HBMEEPRINEN HABRIES (1.2.1.2) #HiF, (AESE A LA
5 #:(1.548), (B) EEHSEFTISHRG, 302, (C) AL BB IEH/NRBIKE
X1, 93x10“/‘~-m1 ‘%ﬁialu 81ug 1- 1; ﬁaidﬂ_]chl a%ﬁ, HFHABETRAKZPEE.

1. z’ I2¥ 1 B B 5 oy

%iﬁﬁdﬁﬁﬁ Bl PO, 45umpg R FLIE IR 08, B IRy AL 5% i 3, .
F(1.2,1.2) RS R, AR EASIT, RIF24£2°C, EBRIM4100:£200x

MRS, EZWRESINERN 1%, 10%, 75%M80% . REFEELS
BWAST 2R ARMNETHE, B2 AMSHERMmER, BN 1 %™ 50% 1
WE, REMAERE, ARR74H, 43 MFFNE, SMEER & R 0ml,. HAR
KEMERSOmI= A i, BRI, 63x 10 F-ml-*, 21, B{)\iﬁﬂe,?ﬁﬁ%ﬁrﬁ,
BB R R E,

1.2,8 EVRAEK, 37 RH 0 E WS Rs T

& 8 AL SR A0, 45umpd AL EE I 18, ¥ 5000m] dh B E P _FinEE10—20ml,
EFREYR S . ERPEPREN, EEHEEERKE, FTERERI. 10~ *mol Bl i
BB ERER I 1 YR, WS IET PN YR, SRR S T RE50HE,

MEEENE (TLC) SNEYRAERME S, SHEEFRKN TLC SELAFRESH
BE, UEREm, fliocHEiEzh, #HEd. HABAESHE., PR H:EKE
E0.880):7K(50:50:12,5:10; V/V) RIRENFRE, il HEF B (8:1,V/V) f
BEAFRE_ATRRE, TREAEMENSE, DREREN R, A/ 8, R
Rffd, HioREe,

R EYR—FERERREET, RENEERER, DEEKRE L A.
10%, 75%, 100%RISO0XBIEER S, MAE BN (1.2.1.1, 1,2,1,2) PrykmE, 3
AR IR, BREEFS(L.2.1.2) 52, BB RENI3x10 f-ml-!,

2 BER

2.1 FEREEFIL ™
2.1.1 ErEaFWibKdEErEn ZnBndtdtifyiad, ABEwEe, SMEEEgp e

T BBEEE N5, WETSEs PHEENld4em, M Sem, EMKEERE, EEEEEN S

RN THIRPHEREPEENBRENS B CHBHER,

BT EEFEPHELEESB R T THRE—LEA—THMNIE, ABERNN R X FEF

(MR FaLEAT 2, 110171, MEETH4, 020g-1 1) L ETF R U TF 40T B E BE (H-4%
#a 16,58ug-1""), HAASEN TR ET., BABAMNREREE —-HETREAN R
4, WHARRERAEEEH#TFRE, BKERNFAENERREMRE a B,
pg-l-"hpEHS,65+2,84, XTARH20,67+3,17, n=3), i¥RniRE 3R HTLHA

e e g TN
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2,1.2 SEBXPEMBENER RERHET 15d, RBEH, LEbFLAEE RS
SR3840,758 -1 )M T4, 87 0, 358, K AE thoem3H N9, 35 £ 1. 28cmy MEep&H R
EHSAEE(1.58-1" ") MINA0, 07128, KAEEHcemHEME 9,241, 91cm; EBRRHLHY
xS AL BB RN, A% E AL

Ly
l.‘

RSN (107 02/1)

Cell nuenher
Chlorophy] -a

HIRY ¢ 3/ mD

b (0.75g/1)

1.5g/1Y

| S R S S I F A T
w_EEAE
Test nme

=]

2 1'0' - 1'5 2’0

A SARYHENENDPHEF

Fig.1 Iohibitory effect of Ceratophylium on Experiment tiaee (d)
Scendesmus obliguus, Bz A% sRome e
a—Contrast Fig,z Imhibitory effect of Ceratophyllum om
b—Ceretophyllum o, 758/1} Chlorellg vulgaris,
c—Ceratophyllum i, 5g/1) a—Contrast
TEARIE S, &5 3 T4 0 3 A b—Ceratophy!lumna, 36s/1)
wEEEBER, m%ﬁ%ﬁ@ﬁ%ﬁﬁ%ﬁ c—Ceratophyllum(i,s25g/1>

BfFF RS, FLSASENARERERE, X KEAPREREENE LAAYE,

2,1.3 SEHEXNHEDRENER RBREVHT22d, Ee, 7EX RN ESRhER, 3
R BNEEN, HREMER, RREERN, LEDPSANEE h & T 1.548(0,39
g-1""), 44,920,388, (< HhSemB R 14,440,6%cm; RE o ERSH 5,38
(1,325g-1" ") n#E(12,16 £0,548, +AFHS5em #HinE] 17,05+1,26cm, R¥EEREEE2,

ERZICEMER, EEFAANMED, HEsaBHEE/NREMDEERIESS
8, BSLHRERFATEEFTRBARR, 3T ARAZARABERAENFRR
BE, EHTRX xR, RBERN, CREANELXERDESS 7T,

HFE1ER, MEEXNHERBEERFTOEAER, T5UTORATHHAR, W1 YEH
H5&FRAAIhERFER, 00U EEREARE 48h, 72hfnsch BEARBRE, E6
LHEHASHBEHRARENREREXERINEE, REX LTS, TANHENREESTBMLE
BRES. 1 WAREKhSNHABPWERETRER, TisSHhiERMBRLIEX, ZRLE
&R 2 R B ES b P — PR,

2,2 SEBMABRBUHT RIS EMEAER

EYBEEFERNSAEERTHERLE?2., mﬁz—rm, HF TSR A, HER
EREPERERENSR, ZYRSBEEERIEREPHERIR. HRESEH—5
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Table 1 Inhibitory etfect of filirate, supplemented with nutrients, on Scenedesmus obiiguus
(cell numbar x10'ml-L:mean  SI)

b2 Treatment 0 24 4 72 96 th)
ztmContrast 3,563 7.08%0,33 3%.8+1,.11 117 £ 8,08 287 £ 9,20
1% 3.53 8.5319.92 25,3 % 1,008 Tl 4% 1,075 2891 10,41
1 % {hailed) 3,53 0,801 0,44 24,011.72 76.0%t2,21 230 %19, 80%
10% 3,53 6.61%0.03 22,420,004 07,7 %1, 2838 244 482,53
5% 3,53 8.38t0.00 20,02 18% 056,32, 85% 215+ 14, 73%
20% 3,58 6.20%0, 13% 27 .5+ 1. 00% T1.241,058% 108 % 10, za®*
go%{boiled) 3,52 4,090, 33" 13,240 75% 40,0 L3, 15% 142 + 10, 28"

e SHEERERERNREEE.
Ltr FREARMSESARERSZENREEEN.

%2 AEUMENARRKSEVRDSE .
Table 2 Contents of alkoloids fn Certophyllym and culivre medium
B R AN EE =4 L o
; {mg-1-1} W ng-g-1) EXME(mg-ml-1;
Duration of Concentration of Contents of Alkoloids
culture nitrogea aad phos- in plant in medium
phorus
HBE e A3yd.4 0.7 1.29 %1073
In constant temperature
i = 50 i1 23,3 2.50x10-4
Ia green house
____________________ : B,
1 i PR MRS S, R AT S,
& ; EMREMAEEMET RHERE,
i
i
A i N5 LOWARN
! Table 3 The Ef valne of alkoloida -
I
! BxEY EN-E-ak-% E-p
i No,of Meathancl-ammonium Benzene-
[f ! spots hydroxide-water methanol
i } 1 0,89 0,42
2 0.74 0,31

H: ZWRENRERE(2:1)
Fig.s TLC-graph of alkoloids

EPRALEMENDFHIEALE 4. SRREASHFSENEFH, LEHRERE T
EE RN EN,

HAHREEYBERANS RHTEHRDN, FRERBLY SEYRRE X MXE
o Y= -3,327718 X +17.5854, r=—0,9718, BHAEYRKE MM, MBI wEmsE,
3 itig

HEETHEREEAR T Y REE, ¥EHEYIRYRELTIRER, EuEalyn
Eg, BE, REBWMARH N TFHERGGNER. TEHRKD, KaERBSRYX S MNE
ATHRERERRIFEN, BRI —TEENHAWR.,

3 0.069 0.16 L
Ld

A 5
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B4 EMWHHEERNNNER AR %50, BB EERTESN
Table 4 Inhibitory effect of alkoloids on ﬂﬁmﬂiﬁ;ﬁ'ﬂ] ‘fﬁﬁﬁﬁﬂ?l, %ﬁﬁﬁ?ﬁﬁﬁn

Seenedesmus obliquus

(cell number x10'ml-!:meanz SD) PEEENYRFE T HK BEREFE

28 Treatment o ” s (0 0, IXEEEMAT K (Eickhornia
Y 353 T,95£0,32 33,8%1,1) erassi pes Mart, Solm) Rk PXT R

1% .58 7,2040.40 24,240 58W RIFEHER, XMEREHSTRKESER

L0% 1,69 6,42+0,29 21,510,810

75% 3,55 7.34$0.08 18,1+0,46% EETHREFEAETHR. REERLETA

100% 3.63 5.32%0,17 18,210, 0¥ ﬂEﬁ'%{ﬂfﬁthﬂ:ﬁ#ﬂi LLLISEE

500% 3,63  6.42£0.86 18,010,500 Kogan Chinnova Bl 3 ¢ & &3

*ANMEREARLE. %32 B 3 BUBA, P54 Ancbaena,
Anabaenopsis FIAERTIZMNE, EEBER WBENIRE) RPFRE?, X—4R1S
AR HIAHE, EEEREHE—PTE.

EIMHPRRE, SHFENEERE, FAEMBRELFTHBHT HEH, XFER
ERBRTRBAEREFZERAEE, XA NEATHER, XFEAETHRAN
RESHREEFIPENNMTHENT, ET AR RZAHT LIS EHESREL L
FHTAADER, HEH—POHTE,

AR aENEFREPREGEDRI LSRR HFBENEAT HER,
HMAREBR THARNERBECIERZI AE 4), AF1RNSTUED, Z#HorelEmn
BERERMRER, X—EE 2 PSRN, (1EFRDPEEERSRYR, TR
EPRETBAHEN, XBYHVEEEHREYRENGRPE S (2)EEHRBEREY
BEAERD, EPMESHERRETEHE, BMT ENRENER. EPREEDEAX
KR 5B THE §WEER, REREYBREXHSHERE, ERTRnERZ—, A
ETHREVERGER EAIEBITREELSE.

HEVRSTEAEET AHKE, AR MY R EER AL THER Y,

SR WP LN S RSSO ESER S AL AREGEMEH
PR3, R AENLLTEE, HBHEPas B KB, ARPRERRPNSEER,
X FTRERE— AR RSN,

PRGN SHmERRMIEM, fKRES Nk REE — BN,

2 ¥ X M
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BIOCHEMICAL INTERFERENCE OF AQUATIC MACROPHYTE
CERATOPHYLLUM DEMERSUM ON ALGAE

Yuan Jun-Feng* Zhang Zong-She
(Department of Biology, Shanghai Normal University)

Laboratory experiments have shown that C,demersym inhibited the growth
of algae Chlorella wvugeris and Scancdesmus obliguus, In culturing algae with
C.demersum or the medium in whieh C,demerasm have grown already, the
algae growth is Inhibited,

Alkaloids extracied from a medium in which C,demersam have been cult-
ued were found to have an irhibitive effect on the growth of S, obliquus and
the effect is larger than ihat of original medium, The boiled medium is still
more inhibited than the unboiled, This may be owing to the presence of
some antagonistic subsiances in ihe medium,or the extracting or boiling pro-
cess have changed the nature of alkaloids,

Rf value of alkaloids on ihe TLC plate (methanol:chlorofrom: ammonium
hydroxide:water) are 0,89, 0.74 and 0,6%, respectively, and or the plate
(benzene:methanol) are 0,42, 0,31, and 0,15, respectively, Under UV-light,
the spals showed a light yollow color,

The contents of alkaloids in culture medium and plant body are related
to the culture conditions,

Key wards: biochemical interference, Ceratophyllum demersum, algae,alk-
aloids,

* Yusn Juh-Feng work in Department of Biowgy, Ocean University of Qingdao (1sece3)
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