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EEPHRREYEER S — BEAHE

OROE B FAAM

(PEBERERTRN

M IR 3h E (Cytokinins) BREMBEM —F, | ZHEAETHEMKE"Y S, BXE
B ERES IR ED, 7 C LB - NBARENEE, EIIMbEE S H 4
¥y % YI4H 3 (Skoog et al. , 19700, AMMIIEMEEIER T ERRFHMHMY 3k,
WEARS, ESERREZEEE,

AN BEAE A RERHF R C AP T 09 57 58, S #0 A TH i 0 3 B BUg Ay (R A
KERAETFEESHESMANE TR L 30 FEXR, EEFREHAUREN, KEFRE
L BEPSALSMHEYME, P AR R R XB I RERS , x4 24 5 518
BHRAERER. WMH AN —FHNEHEYEE ARMNEEEREFNEKEE T
BHEEEXEENEM, CREFERAMA» R K TEEER R BRNE YR
#9125 %5 (Letham er al. , 1983),

—. A BB R T O

MR O NE LY A I 3B TR B A TR — 40, 4 B BR N VE W M X A A TR
EMBEREE, UBEEY A KIS, 858, % 3 #E (Booth, 1966), H 1800
LG, BEE A TACEH A, X o7 S 4 A FF 8D SRR, 3 F A L& BUAR KX 3R
BEMARZWE BHE, AMXFREFZERXA M EIANH . KAt 60 £48
B GEE AR N RS, R ME S R E AR R S B ERN, E
BT B b 792 7 o8 9 7 VR SR PR 77

RA5ECEREEE R AKEEE P RBES G FRBOEEY, IR B %
TS W RRBR A RO S AR R R R R A A A K SRR TR TR RS K
RBEAEFH, RS EY &/, B Y 5 R, IR A A Ay 3, 3 58 18 4 Y T 3
P, M EDRE R FE GEBSE,1989) . HAT, BB EIE, ML HFEANERFRT W ER A B,
RE EE R ZMEE, MIIESFEE™ B TS5, 0 SM3, Alginex, Marin-
ure ,Seasol ,Kelpark66 ,Goemar GA14 %, HAKHEKECHHEH LB EERE

» PEBEREET R AERTRES 3158 5.
W AR 19974E2 A 26 H.
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KRR EE AEMER BN ENE RFHBE.

B, ANEEEREBY TR E R~ AR ES VR H BTRN LR
WIVEH (Quastel ef al. , 1947), 88 NAK  BE > BXTEYERY RIFRABREH
FHMT HETRAEN (Francki, 1960), HEX KBHUHRELZR BERBYTSH
ZHEMEE, TREINFESRARBRESSXEKERWERSE X HE MG LRS
MROARERAN, KECRER AR EEBER PO IRARAS  REERER
#5180 § (Bradley, 1991; Crouch et al. , 1993),

1967 4E,Bentley-Mowat & Gymnodinium splendens, Phaeodactylum tricornutum %
HEP EREIT BA L0408 3) & 1E A 899 I (Bentley-Mowat ez al. , 1968), LA
&, —H R RN £ 2 A MM B B RS T AR R BER

BT 90 B, WA R K RE HRE ., HBTELEPHIIERE Valoniopsis pachyne-
ma K2 BB Caulerpa taxifolia (Faroodi et al. , 1990) ;3B L BB Sargassum mu-
ticum (Zhang et al. , 1991) B % Macrocystis pyrifera (De Nys et al. , 1990) ; 2L B F#Y
¥ Porphyra perforata (Zhang et al. , 199D EBHEFLEEMTEE T HRKIE
YR, (HB—A R, Zhang BT 1991 FFH GC-MS HEARE R ML CEF Porphyra
perforata) FHRE T T LM E IR B B GPA) TR, LAUE X MAE 3 (B B3 Sargassum
muticum) PR E T 5 IR IR IE S B GPAFRR E X BEEH (cis-ZR) B FETE (Zhang
et al. , 1991),

SR, EERTS LMEFHESERES LEC S BEEEVHARBBIRER
Y)5R . Brain 45 (1973) B R —Fh il F M B AR SM3 oA it 3R s iy S 4 B B 1B 4K
F-(Brain et al. , 1973), i1 T bHISMERRE S B G E LK AR PEREKESR, K
LA AR & A MM B R EVE , P RME Y 7 A A B AR L DU HEAT R A A I A0 43
RO LAESIER THSEREPFERARYEESEYE., EHH Williams 55 € H
Maxicrop, Algifert 1 SM3 Fr R A 9 40 Ml ¥ 3h ¥ & £ 4 51 & 25—100mg/L, 10—
50mg/L, 15—150mg/L (Williams ez al. , 1976), Featonby-Smith % f| FH &/ X5
GLC HARK Ul 1 — Fh B A7 7= i Kelpak 66 & 210l E >k E 499 ;R (Featonby-Smith et
al. , 1984; Finnie ez al. , 1985) , Tay %F B B 53 A7 e 58 1 7] L R FRE 3L A MG BEAIE Sea-
sol FRIMMBI RHITTEE, RAKPHEERXERR . IRXEXRRBETFURENN
“EWMEY EERRFBERER FRAERESCEEANRELAARMREST

(Tay et al. , 1985; Tay et al. , 1987), X E4 HWAE H —F G H AL Maxicrop P &K M
(Sanderson et al. , 1986),

—EEARBES RN SRS A XA
(—) & & 4 A

EEPHARHGRAHEERS, DHERCRBEME LS BACE, ETHS
B R PR WRER D, W3 P i g 3 RIS KT RZ B LT R
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1. ZEERREHER

BrRR R AR RN EESHETEERERNETEBYRR, —RE
HEREBEHEBRYARSIE KRS, BE Mooney %Xt 5 B ¥ Sargassum heterophyl-
lum WBTR, RAERFRERESEG ) FHEEEET.8 HOMBTFIHRE Q1 A
fe), B 44 P B 40 B 38 3 R I MK 7 3E % B (Mooney ez al., 1984b); N iBBF 5T, B %
Macrocystis pyrifera E N RMEN R ERER KR ERIRE KT, KEHREK R
NRERE; TR E EMA FNHEE & K58 L R 4 e, 33 B IS K K%K (De Nys,
1990),

2. RERNUSHRBEHENXER

BEPHRBDIENSRESEENARRLAR, M EHAEATHHESESTHE
MR, EBE Macrocystis pyrifera I ESHBESEHR , BH PR ERGITAL,
H M # s R IE B 5 (De Nys, 1990), 4% Mooney %%t & B ¥ Sargassum hetero-
phyllum RNEELLET S WM RO R, EER PR EKTE 7.8 AR E RN
BB T K P 3.7 ARE, MX A A R T AR e A A A K T i 4
MR BB R AKFAE 3,11 A KB T, Xt 1 E SR 7B i I A T 4577 15 % B
1 (Mooney et al. , 1984b),

BAARFEAGT SR BFRBHE X FEE B Macrocystis pyrifera Tl A & i
M ARSI R FTEUEARER TN RERENERGTE, LHEEE XK E8K;
MR AP BRE IR, ARES BBV HEREREE, EXERTNIEER
HIE A 4b F BAKKF (De Nys, 1990,

3. ARBTAMSERBIRNXER

EBEP AR RGN ARSI AR Bk, SR TR RE 13—
14 RMFRBVEBT, SHAMBEAGE 24—48h MR BB, Sargassum hetero-
phyllum FIHEMEEKTFERFRENBREETKR, XD RSN, EALA T WA
H@ETFREREPD,UEARAEFRAPUE-IMHEE -7 XWHB REX L)
(Mooney et al. , 1984a),

4. AKEHEHIE A ‘

AFRWHREH R, BEEKFEERHE, WEXERSSHDFERREHER
BB K (Letham, 1978), ¥ 3 777 76 69 40 B 30 2 Fh 2t Y 58 7 HLR B A9 0% 4 K
V. BB Macrocystis pyrifera ZH K Z, BAHA DMK ER R N IERME
MFERESEEER N BEESNMEBREK RS MAELXSNES, A8 HHH
RRXEEARENTHEEEKRE ZG) , ATH B K FBAK (De, Nys, 1990,

R Featonby-Smith %Xt B AT Ecklonia mazxima BIWF5E A A MBS B CE &
EXRK ZGHOKFFE 2,3 AMRE TR, LUSZEHEF,6.7.8 A%m, Bl 12 AZXR4E 1 A
() e 2 B s M JEAR R A MM B R (E R EEH ZR.EKR R Z RE S E4) K FN £
5.12 A% 8 H & 1K (Featonby-Smith ez al. , 1984).,

Mooney 58,7 A REM S B E Sargassum heterophyllum #E& , EREN E
KREBHCR . EXR@O SR, M 8 ABHHESR PN EERRENEEE EXE CG),
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INAX S5 ENEE X Mooney et al. , 1984b),

(DA =EHFW

3% Matsubara IR 3T, Y P A RM B R FEW KRB HIO KK ES K B
b GRS 2 IR K (A IE B D) FI R W (Matsubara, 1980), B XS AR KRR
& IR AT 44 (Skoog et al. , 1970), MBI RO ERLEHWME 1. MRMIH R FETRE
¥ 5 H 5 H % (Skoog et al. , 1970), EEH WA FHE : (DEERIF 6-HL EERAZH#
R, A EEEER RN E R IUR B E M OLE AR g E R ER
HALE , U RMEEH MR (DOERIFRFRALE B BUREE; (IR

TR (4) BRISH B BEIE AT AT e H S .
BEMEZMENBRNBEARMIETFTEFEAEREERE
' \ (glucosylzeatin, ZG). T XK & (zeatin, Z), = & X Xk & (dihy-
Rz—J\ drozeatin, DZ) . E H¥ E# F (ribosylzeatin, ZR) . —H EXERF
ﬁq (dihydrozeatin riboside, DZR) . 7 4% 2 IR & 14 £ ¥F (isopenteny-
ladenosine, iPA) ., 5 4% R IR E 4 (isopentenyladenine , iP) % (&
Bl EREEES ), B, R EXRECOIRERIR . HARERERIE.
BALH EAIEE AR EHKT, 3 B PRI BRI S i

A[E (Mooney et al. , 1984b; Featonby-Smith ez al. , 1984),

R—

(=) 4B B AHE

WM BOERILPEETEYER RBWREEH, TER(EHMFRT . H
My % AVREAURESZEES. YIMNEEREHENEYARNRERF LW, 7]
FEEARMBEDRGEL EEBREMNE BHEYEK KFNERRS, HREMUD
EWERARERHPZ —(Guern et al. , 1981),

— 6% Z A Y B P 4 IR 30 B A9 AR 5 A M 48 8L (Featonby-Smith et al.
1984 ; Hendry et al. , 1982; Murofushi et al. , 1983) . BEM& N A MMM B B T LU S W
254t BT, AT AT — RO AME R R T T AR B eS  HE B R R R K .

R ENERAE ZMER: (D H (RNA BRER; (O HRREEEBRLRE
WK (D BAMRA B R ENEARRETSYRZ AT L4, Warning S,
tRNA B REMRAR 4 T PR SRR BN B, T & L= 4 M A 3 R 2 IR R AR AR LY
%W (Warning et al. , 1981), Hall N AHBE KM R EE B (RNA FET ™4, T
B 4 Wl A 2R S BR Sk 3 (Hall, 1973) , Zhang %5 N3 Porphyra perforata BRI T
tRNA e ARB R, HAHKEBEA GC-MSOBE T HEREE R JUEERE
M H GPA) TR EXK BB H (cis-ZR) (Zhang ez al. , 1992,

MM sh Rey& B R 2.
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1. EBREBFERRETEIETHER A

Letham S50 %, NI MBS R EBER EEAUTEA N E . (DRABEEH
MR A E5R—-4SFEGH IIEEYWERBEHLEERERN,; (OEACFERERE
ERRHE HWAREHE; OMIMNEARBESIEK RSN, NIEARMEMNFE
BEEREER; 1) YINFHRMEERERR, TERREY; ) SHEHAMBENE
FEWHFEEEH (Letham ez al. , 1983),

WM REMDE RN EE W IF L )7 0 # &2 EEF R (Skoog er al. , 1970;
Van Staden et al. , 1979)., HEXXEAGE, ARSI RS BEENERMREEMRAXLER, B
ARALF w40 M f 43 AN < B B R B DR AR 2 R AIE SR A, T ELAE R0 315 1) 4
R AR 18 8 (Mooney et al. , 1986),

MKBEERFEINESFIERCEARHDIRELT SN ERAEEEIRD
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FIER, A XS B EENERAMREBEREEER . Berglund (1969 BF 5T 4
SIERT, IE B AR B AR HE K ERITRGEN KA EH/EH . Pedersen
Q97DMB . EBRERBERN 10 A, NI EBRAEMRHEERKRFHEKPLEESN
BF 6-3-FE-2-THEFE)ENS (B 2iP), B, FEAEW/KPF I 2iP W sh Exf 5
MR EREARERER. AXREAMREEXNERYIEREWEEHTH—S0
5.

2. RARBEERNREDHRERER

BEENEYNERACEFSRE, TEEARRERIEYWH B (Steveni, 1992),
R P8 85 & 8 v Blunden et al. , 1978) 3% B % (Crouch. et al. , 1993), LI
R 0+ S TR AL 43 ) R ORI R A 5 32 B 9 452K (Blunden ez al. , 1978),

FL1E 1966 4,Booth B H , KEHRIEV W ERERDH RN ETERB THEF
MM E KW IEF (Booth, 1966) , EMEX KRB PHEHE T ARBIEYRNEF
#£ (Brain ez al. , 1973; Featonby-Smith et al. , 1983), #4IELEA K Ve oL iy 40
MR B R T B R CR, 5 BRI G WE B M 45 R % M8 (Biddington et al. ,
1983) , 40 M B Bh B X EY 942 & K AE B 7 /N #E (Beckett et al. , 1990) . FHLLH (Crouch et
al. , 1992) . B4 % (Blunden et al. , 1978) . EF LMK (Abetz et al. , 1983) . FFHKFR
MBERK (Blunden et al. , 197)WEKREBPHELED TIEH.

AU ER— AR BRERE T, REAEMYHERERN B BR G
B 010 SR AR B R 3 A M, AR A AR R A A A AR KB R 4R A (Bid-
dington et al. , 1983; Blunden et al. , 1978; Finnie ef al. , 1985),

ETHRENROEHCAERFARE, FALTERBAHEMH 7RI FRER
(Stenlid, 1982; Biddington et al., 1983), PA R M & T Ml 4 &9 F M (Torrey, 1976;
Wrightman ez al. , 1980), FBIMUA ALY AU BOERBERET AR, BKHK
BRI EXRE (<10 mol/L) Al ME SR I A K, T H T 10 mol/L IKEM EXREN SR
B9 %) & A (Finnie et al. » 1985).

REMMB BB IANEEEED A K EERE (Tay et al. , 1985, 1987), {HIE
1€ F B3 U1 AR BEALHIN A 1 E R AR 38 (Crouch et al. , 1992)

M, R ARMSI RO EREEETE

Hel, $EWREAN TR ENELE, U RARM B EROEAEERARH
F#: (Mooney et al. , 1986) : (1)IRE . K€ . OIES T K A4 ()R AM BB E X
R EBY,

1. #EFE

R 3 Bk (Mooney et al. , 1984b; Featonby-Smith et al. , 1984) i , 3 40 ¥ 3h
R AR BTSRRI TR AT »

) SFTE BONZBP IR, T 5CHREG () MARIE Y/ B 2 2 kv 457 1R
(Polyclar AT),i#—##E; Q)RR BIRAKTIE, H 809 ZBEEHRIIE; (O H Z R
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BYT B CEETH, BREAE K ZEPEFHEE; G)FT pHEZE 2.5, A Dowex
50W-X8 FHE F3c#e i IR 4R B 41 MR B 3h R IR 5 405 (6) YR 48 09 SR B4 v iy & b A8 20 B4R
B¥r, HRFR. 25 %NHOH K (EFRE 10: 1: DIESBLE: (DL TRE, %
BETHENRR, HTEWRM ; (8% BH £WiEHMN 7 B#iT HPLC 54, B E H
i,

2. BEFHZE

R BRI IR0, B THRBSI RN EM T T EER L.

(1) ¥ b sk Hrik (Kuraishi, 1959); (2) k3 2 #7 B (Kennde,, 1964);
(3)Daucus acrota 7K R ER3H11E (Letham, 1967) ; (4) Amaranthus caudatus 53 ¥ (Bid-
dington et al. , 1973) ; (5) 4 B & 15 41 R F ZE H 4143 7= (Murashige et al. , 1962); (6)
KEARSHE Miller, 1963, 1965) ; (7) B AT T-F 143418 (Fletcher, 1982),

Ho, B IMFFF I s R — P A A % . Fletcher F Q97D EWR A& b &
SR 40 B 3% 3 B & B (Fletcher er al. , 1971) ,Dumbroff #1 Brown(1976)iF— %W E T
XR—FEMTREA TS EREEEEFEE RN RELALR . Brenner H(1976) 18
RIZITET U AREH EEEHEENEE, T HE AR XFHEDRR kS
AR ML LS G, 8 2 B —FE S0 % & 40 B 3h B A 9 1% 1 9 J7 35 (Carnes et al.
1973),

g #®% x ®#&

¥ OBRRGE KRR, 1989, MR EF R RAER T LR ELE) ,4:312,
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CYTOKININS: THE FUNCTIONAL BIOACTIVE COMPOSITION
IN SEAWEEDS"

Sun Biao, Fan Xiao, Zhou Yonghang
(Institute of Oceanology, Chinese Academy of Sciences)

ABSTRACT

Man’s use of seaweeds has a history of 2000 years. By the 1990’s, cytokinins had been
identified and separated from various seaweeds and commercial seaweeds extracts. Numerous
researches showed that cytokinins in seaweeds have very important functional roles as pro-
moters of terrestrial plant growth and of growth and development of seaweeds as endogenous
hormones. Cytokinins can accelerate the division and extension of seaweeds cells and the
transport of nutrients in cells.

This paper results of cytokinins studies, on their contents, distribution, chemical struc-
ture and metabolization, bicactive function in seaweeds, including their application to sea-
weeds and to crops. The methods for extraction and determination of cytokinins are checked
and reported also.

Cytokinins exist in terrestrial and aquatic plants and are phytohormones. The content of
cytokinins in seaweeds vary with the growth stage, species, position in seaweeds, and lunar
periodicity. The chemical components of cytokinins in plant fall roughly into four kinds:
purines , modified purines, urea (and amide) and aminopyrimidine. Most of them are deriva-
tives of the purine ring with a replaced group at the fifth “C” site.

At present, two major approaches have been directed at establishing the presence and
possible roles of endogenous cytokinins in seaweeds. They are a) extraction, chromatography
and bioassay and b) study of the physiological responses of seaweeds to applications of cy-
tokinins. There has been seven bioassays of cytokinins, in which the cucumber cotyledons
method has proved to be more effective. Moreover this method can be combined with chemical

assays and become a conventional method for identification of cytokinins activity.
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