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Summary

The present ctudy was conducted to investigate seasonal changes of
ABA content in the leaves and differences of ABA content according
to abscission in organs of Citrus unshiu Marc. ABA content was deter-

mined by HPLC.

1. Seasonal changes of ABA content in leaves were relatively low
from January to April and were the highest in July. On the other
hand, ABA content was decreased rapidly in August and then increased
gradually until December.

2. The content of ABA during development of flower increased after
blooming and was especially the highest in abscission stage.

3. The content of ABA according to abscission of leaves and fruits

were the highest in abscission zone before abscission.
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\bscisic acid (ABA)= 1963 Addicottol 23l KiE(Gossvpium hirstutum
L2l g Mo 4578, [ESER Y 2(Addicott, 1983) Ohkuma %
(1965)0l {LBHIES WA olek. HFF MWWl 23 chrje} THiEYA 2R

fMt¥ F-Mx SH(Norman ¢t al., 1986; Ketter and Dorffling, 1987)

Ttk iR v,

\BAL i%he)l 161-163°Cel 2, pKa' 7t 4.8 §5Kfol™ 15702 RES WK
%! sesauiterpenoid BHE E H BHIKILRE A (+) - S - ABA 2HER fE7EsH
(Budavari et 2/., 1989) wvlz} B ol pHel ¥{E ZEof §islod 55Rix| 7]
H, 53 EAGA 2js) Al ol B so g Bibsts Hifo] ic
{Rivicr and Crozier. 1987).

ABAel 4 My HmEE = (FERFM(Mielke and Dennis, 1975;Page-Degivry
et al., 1987: Everat-Bourbouloux, 1987), #A{k 2 IFBE(EE (Sagee et al.,
1980; Samet and Sinclair, 1980; Rodriguez et al., 1988), ®ILEARH
(Ackerson, 1980; Cornish and Zeevaart, 1986: Creelman, 1989) %ol HFN&d
st 72 WEEl D gl

CitrusB #¥7o14 ABAoK T3t BRFY+ Citrus sinensis BEol FREEe]
ABAS WS oel 3 gkl A BetobA ¥4 =0t ol A doiuy
(Rasmussen, 1974), C. sinensis2l fE3¥ 7} &Ests T2 ABAZ} Mhndtc
(Goldschmidt, 1980; Harris and Dugger, 1986)%}3l°om, w3+ Sagee %
(198002 C. sinensis <Sloll ABAS GRHEsI o3 fpkol (EifEs) 7,

olled 2 A EetobA, Felzdet=z bola Fo EHS (RiEAA MRS
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ABAY WEE(LZM FtEo R Ush Wik=lr] AT MYHA FEol RE
o]B 2 4r#tel oJedWort, high performance liquid chromatography(HPLC)
2} gas chromatography(GC)oll %+ 3#ifigko] BH&¥E| 2, 53| HPLC de-
tectore] REm F o2 cLEe] EMolA o)l maEstA £) 3ich(Anderson,
1985; Majcherczyk et al., 1986; Linskens and Jackson, 1987).

=2t 2 F7kz) ®EY ABA2l LK) Y MRS F2 HAEN WA
A f7stod R o B WEWol A2l BE%(Rasmussen, 1975; Jones et al. .
1976; Sagec et al., 1980; # %, 1988)%= * A% Eiolc}.

olof A& A7 HPLCE Flifstol BMEM (Citrus unshiu Marc.) & HH =2
ABAS| ‘ERKEFHE o A% Fol AFEfEAC £ HRE A ER ABA SHEH F
g Bikbet ST KAkl ot 2 HFE2) £ witst2at WhEstsich.
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1. %M

HEMNARE WA Sl R 11 BMEHC unshiu Marc.) 2 B3
Mt ([@Hskadct.

2. MR

(1) o2 AskEgfol wiet 1989 45 9P el 1990%F 3H 9H7z 1@ H

falbed o 2. pRERst ot

(2) ¥ {EHERME, mMaiEry. WO, RS 272t Bt
1990 5 7TH Y6 1990% 5H “5H7txl 6H [Hlifge2 #wmEsteict.

(50 2hA 3 1990 7H 3HO EER. BB, AREFMAER, 3 FREFE
ol BERSGIE [Rrshod FRMUsEevh.

(1) ol 1990%F 8F) 9F ol IERKE, W, HEEME W AEApTES
WA 7 IR kol BRIRSHSCH
HEHRIRE Tan 1085 720) {73hion] Ky iEsts w7l elsh felg ol

BEY T -200Co] RFAH RWMEHE EMsEgich



3. XKrad fE

BT Bk 3g5 80°ColiM 48417 g4l LWE S WEY 7, THAE
el £F M oY BoXE Hitskict.

4. ABA2| HhH! % HPLC 70 #f

ABAS) HhHY B orME Fig. 12} 7ol {Fstdem (3 %, 1988), ABAZ|
HPLCol 2j3F 4372 0.1M phosphate buffer (pH 2.6) 2} acetonitrileE 2:1
2 BEY KRS u-Bondapak Cia Columnoll 47& Iml®! MHislod uv 254nm

ol A kAl Zic(Table 1).

Table 1. The operational conidition for HPLC analysis of ABA

Instrument Waters Associates Model 441
Injector: Model USK
Pump : Model 590
Detector: Model 441

Column u-Bonda pak Cis (30 cm X 3.9 mm)

Solvent 0. 1M phosphate buffer : acetonitrile
2 1

Flow rate 1.0 ml/min

Injected volume 10 ul

Wave length 254 nm

Chart speed 0.5 cm/min




sample( F.W.)
extracted 80% methanol
filtrate

evaporated in vacuum condenser

I hexane

hexane layer adjusted to pH 8.0 with K2HPOg4

centrifuged 11,000xg for 10min
pellet

ethyl acetate

ethyl acetate layer

hexane
hexane layer

adjusted to pH 2.8 with H3zPO4

I Sep-Pak

water laver

washed with 0.1M HCI
HC1 layer
cluted 0.02N NH40H

adjusted to pH 2.8 with H3PO4

diethyl ether
0.02N NH40H layer
evaporated in vacuum condenser
acetonitrile

evaporated with N2 gas

crude ABA

Fig. 1. The scheme of extraction and separation of ABA(I#F %, 1988).



5. Brah ABACl W 9 BEHe e

2 ABACl A= H bR TEHE LA abscisic acid(G. R. grade)
100mg-& ™I&F & 100ml=t AEEAIT 5, okl 100802 BHisted BEGARos
shgict. fgatael fERKS HPLC (EA#-E 5ul, 10ul. 15ul, 20pl, % 254l 32

30 R (EAsted o) peake] ¥olE PHystod FHEsHACE



I111. 5 = FHFZ

P AL ABARE 7F BEdel HPLCol 213 578+ acetonitrile} O.1M phosphate
buifers 1:22 H®&% BRI Al chromatogramg LY &2,
retention timeol 7.84 Mol A [E]--shA s Sich(Fig. 2).

Stiiold i EY orude ABAS CE3t7) $lstod peak¥olgl ABA FHE 2
RS EAYT &%, standard curveel MK Y=4.7x - 4.20]md, FHBEAR
#7r 0.998 ¥ FHEBEH 3 ¥.oichH(Fig. 3).

SOEH By ABA EEel  FEHINY BEE dotr] szt HH 18¥
ABA) HB -G8 wHY BE. 1AM 4F7tzE 500ng AT E wlam N
of . 5Holl= 898ngco. 2 MAmstr] Ajztsted 7Hol 2,26lng2 & 7H ¥
th., w&r 8f{od= 358nge. g FAsl @lstsin 9H R 12H7Ez] = 500ng
KA S HERFsEQcH(Fig. 4. ola3t B = 2WS Lt F(Coryvlus avellana L.)
oJol %ol utS Indoleacetic acid®l ABA & &ol £3 BRFEM E#ol s
v Bsfod  1AA Aol #ibst: WM, ABA HEo] MmM¥ch:s #E
(Rodriguez ef ai.. 1988) % Citrus@ Hi#pel o] Ak~ 6,73 Loy
T WECEMIH#EY. 19662k LB 2o, A RRERAAH FHEHL &M
Mol 677 7Hol ABA GHtol ZA MfUst: Ao R ¥ol o] Wejifol MM
7k erofubis o g Bk

Fol &for whE ABA EHS TEHE57H 334ng, WBHATRS 7L 239ng, FRGHEF
7t 263ng, el FIEM:7E 381ng o B BHTE ¥ ABA F ol MM+ M-S

v, 53l o) Ml Effiol 7t A&l fskthH(Table 2).
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Content ( ng )

BA

A

2501

2007

150+
$=a4.7x — 4.2

r=0.99
100+
50+
t t } 1 + t
10 20 30 40 50 60

Peak height

Fig, 3, Standard curve for ABA quantitative analysis by HPLC,
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ABA Content(ugsg)

Months

Wi 4. Changes of ABA in Citrus unshiu leaves from April 1989 to March 1990,

A :Fresh weight, ©:Dry weight
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Table 2. ABA contents in the development of the Citrus unshiu flower

unit:ng/g
ABA content
Stage Fresh weight Dry weight
Bud 334 1,237
Before blooming 239 965
Blooming 263 1,143
Abscission 381 1,088

old% #ERE C sinensis F2) &iEol whE ABA il 2% MfIEoiA
*o| Mggsl = el ABA Figol b7 giob:  #4(Goldschmidt. 1980
i Harris and Dugger,1986)¢2} -—Fgsticvh. 3+, fEiagol ABA &Hol %4
Ue IFEHE A Rl stz ol gl Btk HEML WAt LEsiok
oo A Ao,

ol fRBEcl =t 3 HK 1g® ABA FE S HEI BE. HEEAA ol A
WAL 7E 2,449ng 02 ZHA YR, AE 3 HEEET ol zhzh 1,086ng,
1,697ng 2.2 [F¥EE 358ngol wlstod 7.5 HHol xrch(Table 3). ofz{3¥t
FEY KH(Glycine max M)ollA glo] Holx|7] @RI Uel &HWE = B
Hiod 7h=2b7] ABA G#ol 1Nt 2 (Samet and Sinclair, 1980), Z k2] i
2! Coleus rehncitianus ol MBEEFI) 1AA Fio| ®Lstod ABA &Hio)
Mhnstchy #Bottger. 197002k Fh#gsh Eol [EEEEC wlstod HEA
ABA GRcl U ol =7l @Hiol ABA SEol BAZE ®l& Mol X WEs
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REE  —#sbe ER ABACE o E( P KMol ZA Bt Aoz
BRich =% ol HEEA Yok ABA FEol ¥ A2 o] HoAR

¥, ABAZY %) gMEEle] M oz HHILch

Table 3. ABA contents in Citrus unshiu leaves according to abscission

unit:ng/g
ABA content
Fresh weight Dry weight
Control 358 984
Abscission 1,086 2,549
Before abscission 1,697 3,788

Abscission zone 2,449 4,621

W . sinensis Yol 1mMe] ABAS @M Su) o Hakol FEHs|d
ARt 7} <o} (Sagee et al., 1980), KE(G. max M.) 3ol 200ppm2] ABA
2 EMst? Yo MAECr doldch:s #Hit(Sloger and Caldwell, 1970)2} ft
§3 Sol ShE ABAS 94 ABAS) Ao SlolA EFEM fEM0l F-—-% 2
2 Bt

FRE) MMl of S ABA FES BERER KW BEEIEL7H 1,603ng2 %
ZbAb skor, B 1,180ng, ERERIERo| 1,462ng2 % EEE 193ne
o ulstod T 5 HBol E3rcth(Table 4). olad¥r HRE KW hirstutun
L.)2] dolzh pRERArol whel ABA F#to] Mfmste|, RAES = Bl FHEI
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Table 4. ABA contents in Citrus unshiu fruits according to abscission

unit:ng/g
ABA content
Fresh weight Dry weight
Controtl 193 742
Abscission 1,180 3,831
Before abscission 1,462 4,540
Abscission zone 1,603 4,715

7k ok @4 (Davis and Addicott, 1972)2b frdgs) 2 o, ol K
Bl BFfflod ABA HEol e Hol K FEREE —HslH oA} 7
o] ¥l Mol ABAZY 2 HHEst= 7oy Hfsic,
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IV. g =

BME (Citrus unshiu Marc.) IR Abscisic acid(ABA) F#<2l FEHW
Bk o HEH MM ot S ABA SE2 EE HPLCE oY R os3
2t

1. ¥ERXN ABA S8 FHK Wbk 1-4Hof vlad wigkond, 7Hol 717
¥ U 8H FHs B F, 1287k BsiAl @nstgich.
2. ¥} shZol «}E ABA FHc] ¥kt BIE T Mnstc e ery!
, 53] Akl spicl ZH ghghch
3. %z zhel [Rlkol whE ABA FE > HAEEATS) MERBLIAIM AT g

ek

bl
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@A E Tt ol BRI AM Fed RILVERKA ol 27|72 f5
el WES ob7lAx] Y24 R HEYA YA AL EHE =3
2zl RXFARES 174 S8 #HRY, G E giEdal w9 7123 s
A RXE #iEY, FRE HlY, RER #8d, $5& HEd, FHT
#Hig, BER Y, SitFE HEYA EHE =Urvich
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& 2 %vich,
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