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ABSTRACT

Glandular trichomes present on the leaf surface of Drosera capensis were examined using
transmission electron microscopy. A large number of stalked glands exist on the adaxial
surfaces of the leaf blade. The secretory head is composed of two layers of secretory
cells, one layer of middle cells, and the inner tracheids. The secretory cells contain rough
endoplasmic reticulum, mitochondria, plastids, Golgi apparatus, and vacuoles. The
secretory cells show prominent cell wall ingrowth, and thick cuticle restricted on the
subcuticular wall. Frequently, the cuticle has some pores, canal-like structures, showing
electron-dense granules being penetrated through them.

Ultrastructural localization using diaminobenzidine showed the electron-dense deposits in
the vacuole. No peroxidase activity was seen in the cell wall and cytolasm. The activity
of peroxidase (POX) isozymes in Drosera which isoelectric point (pI) is 3.6 and some
anionic POX isozymes which pls are laid between 3.6 and 4.6 were especially increased
according to the development and the formation of glandular trichomes. Also, the activity
of some POX isozymes which isoelectric points are laid between 4.6 and 5.1 were

increased in the regions of leaves which has trichomes.
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3 AL o] Frle] Bop frjaieh AR A
A #dde TEY IS W] H8 Gt v
HulA e Bl "ol Whsla 9. 53 A
9] A4 2 S TP EuEA Sl terpen
oids, alkaloids, glycosides& B]|&&F thofsl o]ald)
AFEAle] Z3tE o] gleiA] o|2dt wWelHES B
aaHez Sy3a gk a2y, AFAES S
AEETE ge] "Wl EHe] ozt o3 T&
T4, EA3P] H8 S43td 239 $HR
AU et EFGe] AwE LTl EEI
o EAEZA ZHY FTEL °JF EFYPY HEo
A P RERe FuE AR Eas] e
2 Qs & EEEe] AEAA FeEd AFAE
2 F2 22 FE & 5§, 94SE AR
& 23] o] 5E Fafl ot FROE o &
s Alolrle Eoldt HARAETF2EA AAAH L
2 57 #F 4004F0] BIAEI gef o]F HEZ
53] Aa, QA ES FrE 82 ) o),

o] Eo] BEL AAlE o= /\372}0] A3 2718
o} (Chandler and Andersen, 1976; Aldenius et
al., 1983; Luttge, 1983; Karlsson and Calsson,
1984; Karlsson et al., 1987; Juniper et al.,
1989). Sarracenia flavas$t o] AiiHo] g A
S8 MBI Foll o TF0 2] A
Aol] gloirl ©]2 F93 Q9lo] v} (Christensen,
1976).

N3AE] ol ERYE Fol e} AT
aA g2 72 F2& F v AR Dionaea,
Aldrovanda 42 AEAH 710 2F4E o8
3= v, EAYE Ultriculcaria 42 343 F
Y EFYL Agsle} A% FEE Tk
v A= Nepenthes, Darlingto-
nia, Heliamphora, Cephalotus 48 A&} 7o)
FAA EFEE o183 W, A Pinguicw
la, Drosera, Drosophyllum <2 AE3} o] wj$-
LA HYAE Fojsle] EHIE A X
9% 7= "o} glt}(Pietropaolo and Pietro-
paolo, 1986). °|X¥ AFAlEe] EIupgl v|F
sk, 288 TEY Falst 2EAY
712l 2 zol7t gl A2 FAHAG, o}

i o rlm

Sarracenia,

olfri= o|F AIZAEY EFY T EITEF
= ashiniEr} wEEe] glelA °l7;i—°i"?—51 =
WE SRy 2L A 9 5 A, o) ¥
HIEAEL 28Y Wl &S A 8717 o
o)) (Dixon et al., 1980). B, A]ZdA] £u]H
t By Ve, AfF, wdE, Aa¥F
E, A, 27A 5 ook dehded o] 54
se4 o) mebsl el Bl FEZE e o
o3t FelE AYA == (Baker et al., 1978;
Werker and Fahn, 1981; Bosabalidis and Tsekos,
1982; Figueiredo and Pais, 1994; Ascensao ef
al., 1995).

AlZFAEL Hu|EA W EMATFE FIA,
0]5 HH|EA <o lipase, esterase, acid phos-
phatase, amylase, =3 zZe oefsl v}

FEAEAE 8] 23}, peroxidase, ribonuclease
s ge AskEs 9 ATES 5& AT JE A
o2 X3 glo} (Heslop-Harrison, 1981). &%
3, POXE: AEA) 54 d4RA L 54 24
Ank weg oz Az A, B3 a3 7%
Ao AA Fedsh=d (Corcoran ef al., 1972), o]
£ 34 AEAVL FERE SEHS ASE
U, gl e 2 dA-R8edEe] A=A
isozyme pattern®} FAlo] w24 WFsl= Floz
oejx ¢t} (Shannon et al., 1966). whalr], <
Aol wE A Ee] Eu]H ZeAle peroxi-
daser} % F8% d¥< & HA2E FHzdd. o
S 173 o isozymed] ez }—ZH"’J e
2 AR F7] dFo o] &5 sy, 1 7%

Qe AL AlFAE H|Re] A7)z %‘3*}7@
< 2ot A oldd 4 A& Aol

2 A7e A3AE sbed YAmos P E
g & e ANER|FAY IR RE Hte=
|2 peme) wTed S4L 2ARTA 39
o &, POXS) AEv PENAE AT o
Hes L?f]-l— ol-gd Ful=r} g ot wd
= POX isozyme®] AW 3}E- isoelectric focu-
sing (IEF) W o2 zApsto e AFAE #u)T
z9) A BujEA 71 ARIAE A
oz w2z} st

invertase

[+
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1. Alglxl=

£ Age] A4 AEE dvjoht Wistw JEF
7] 2A3 Peter Pauls Nurseries $HAE. g

Rokgl Aol A (Drosera capensis)2] A&
% FAE A3 olE FAME sphagnum peat

mossE 3mm HES] FAZ Y2 Petri dishlol|A
T3 ohg 27°CollM A &xoz 4Wg ZARsla,
pH 52 A F/H5E FAE FH3HHA el
Zo). wol® §HE: 27°C9 incubatorE 7)1 <
AA el-FZAH16 A 7D oF G (8AIZH -8 F71H
22 HEAZ e, HAHG = fAE $38l pH

52 249 FF4E 44 FFIAL

2. g

og

o

1) olM7x 23

A5l E%%ﬂ-ﬂ °\3‘C-’T—’f—’-q_°— i kil B o R
AA7Z|HEE FE3 FH AHE3de 3% dimethyl
sulfoxide7} EF_T,YJ'% 2.5% glutaraldehyde (pH 7.2)
2 2A1704 Zbzk A 1A 812, 50 mM phosphate 2%
ZF (pH 7.2) 22 53 Aoz 334 $AAZ F
1% osmium tetroxideoll 2A17H4 Fi1y AlZo}
SHRFE o8 alE £AAIA ethanol FTASES
2 G573 Spurr £l Evfste] 2upbd#7)
(Reichert-Ultracut )% Awalgdel. 1ums] 29
4 &tel=9el F3F ohg toluidine blue-basic
fuchsin @A)sled Felu]g ez HAsgn, 24
AH-L2 1% uranyl acetate ¢} 1% lead citrate® o]
FAN ] FHAAHAE A (JEM 1200) 2 333]
A+t

2) Peroxidase2| &I

EHAZY POX9 AL wi)ax Bu|EE
Griffing=} Fowke (1985), Graham3} Karnovsky
(1966) 2 WS HIAA Astd=t. Drosera
capensis®] EZF3-S POX inhibitorel 10~100 mM
potassium cyanidee| Ztzb AAzE] A7 G& 1
mM H0.7} %£%3% diaminobenzidine 7]% -4z}
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25°Cell Al 30~608-7F HgAIZ e 71 A=d 234
AR L #H3u]7 s 5 X5 mmE A& F 2%
glutaraldehyde & A 114 A]7]al, phosphate buffer
(pH 6.8)2 4 A} FAHIAZ] B2 1% osmium te-
troxideol|A] 1A]Z} 1A A|AHT. o|etL EEANS
202 gealzl 222 Spurr E3Fd] Eujslxn
wAFE A 2 Ads gAAAS
AX FodAEn)des BRRAG. 4R, HE2T
X diaminobenzidine 7|3 7}¢-49 H.0,% w3l X5

e S A2l 4% Ageoie

3) POX isozyme9| pattern 2! & Afui3}

A EEelFA e EHE ¥4} IA¥LH POX
isozyme& 3] 9sle, FAE AALAAE o
&3 Fo] FEIGT. XL JAHUAR obF]
a2} Ao A 2 FAE APIE /4
E 171(SD), 2549 =7} Y4=EE A7 &
AE 27](82), z8j3 67 o] EFHe] YA H
I ER R A odgEe 7S AE 371(S3)E
zZt7b FEslgeh =g, Eu| R AR e o
o] AAE 71EC R Fte] vhEI o] 4xtA 2 FE
ek L7 EA) welsl 5 e ¥wujmry} 3
e o) L27]= 9 Helrt 5em A= E o, L3
71 d¢) o)} 7.5cm E o], 282 L47]E ¥
o] Zol7} 10ecm & w2 7 FEI. FAll
FHR7L A TYFES T, FIREY o
P& BE Zh2 TR

(1) e 22

AR TS AAALE FAAA wRAPY
<+ A8t migE Foll A& g 3mle) 50 mM
K-phosphate buffer (pH 7.0)3 H7}5led 4°Col|A)
2087 WA sl e EFES 2087 12,000 rpm
2 JAEE A7 F AEYE centrifuge filter
(5,000 XEX= 10,000 NMWC, MSD)e| &7 4°Col
A 3A 2 Fot A

(2) IEF (isoelectric focusing)

5% D-sorbitol, 10% glycerol, 1% agarose (EEO
<0.02)& FH3e gel£HS 100°CollA £3)A)71
% 55°C7F H4lE wel) 2% ampholyte (pH 3~
10)E Hrlsle gelS wHE¢t}h. IEF gelol] 0.5X
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0.5mm =7]¢ 3 MM paper (Whatman, 3030
97) 27+& ¥R, dYH FEF4E 20pg8 A
Al 587 AR A wkX|slglel. Mini IEF Cell
(Bio-Rad, USA)& AH&-& Z-foll& 100 VeljA 15
F, 200 Vel 15, 22|32 450 Vel A 1417k Bt
focusing3}9l 2™, Multiphore II system (Pharma-
cia, Sweden)& AREE 7-Foll= 500 VellM 20,
150 Vol A 608, 22|32 1500 Vol A 3A17+E<t fo-

cusing3}gi o}

(3) POX &4 HM

25 80 mloj sodium acetate 0.42 g2 H7}3}
3 6N HCIEZH pHE 4,52 w3 k8 60 ule] 35%
Hz0:5 713t 49 [o] Foetd 20 mle) 3-

amino ethylcarbazol 0,05 g £3JA]# dimethyl
foramide 4 ml& *7}3F £ I8 &35} IEF gel
£ 3027 FAEkeh 9 F oolsbeEy A A
o] i IEF gel ®Ho] WAle] 295x] d== 4
2elA & Az HTh

(4) pl Marker A4

IEF7} 3 %) pl (isoelectric point)7} $)%]}
I ¢lE geld 30% methanol,
acid, 3.5% sulfosalicylic acidcE F8h= &0
A 1587 AT} GelE ©hA] 0.2% Coomassie
brilliant blue R-250, 28% ethanol, 14% acetic
acid® sk SAelA 3087 JAT I, 28%
ethanol®} 14% acetic acid”} ¥-FHeo] g Lo
2 ¥4 2y3ign.

5% trichloroacetic

7 =
1. BHl2el ojRE

A | FH (Drosera capensis)-S 7l 2
Al YAFHA g2 e Aol FEH
FHI R dAH e $HIRY] A gy A
IRk 2 A 3w el¥Y Fu|¥el o
F AR AFELE TAHY dud By
9] #dX sk T Ao 2ujEAld Ees
o 31‘4 FH 2o 7P s 1~230] BulH
EZ, 2 okl 152 FTHEZLER o]FoA 3l
dem, 7 ABL AEgeE FAEH g

(Fig. 1.

EajA x el 750 AExEe 2% A
(ingrowth)e] F3ig AT F4S Yehiigl
3, o] F AlEHE: W2 wA g AP AXEo
o 23 e] Qlsleh. BwlM EZS] HEH-9)el 1
A 3} vbgE ) Wb AAHE FAZE 3~7 umo|
@it AEe] wlFrt FE2A deldd (Fig.
2). v Wi EulMze FE|Fe vl
Helom FelEole Mgt FHe] glgled, o
T B225EI oHE AT R A=
7F & A9 BAE] FEHoz WUalEe g)
Aok (Fig. 3). ¥vAZEE 20839 Axz g
TR Tl 53] wdsigon], MEaviez
A mEZEeel, AAMEA, ZHAES, FAA
2] 5ol #ZEEK(Fig. 4).

FAEE ol T AEZEL BulAXd v A=
7F WA dkokem MEAe wlwH Fuksldoh Al
Fje) YARAL L oL FElslglen] dyAdega)
= AF #AFHYE HEAI|FLBAME v|EEE
o}, AYLA, ZHLFA, Felig Fo| BF
A=t (Figs. 5, 6). FH| R FYFEL 7t=THe
= TARGEY, °F MEer AHAUES} wi-
T T8 2L Y e) £3) HAHY T (Fig. 7).

2. EHMZLU POXe| #A &2

M ZEY POX A& ¥3]7]) 918} diami-
nobenzidine *2|Z 3te] B Az} EwA|Ee] A%
ol 73g Aurge] BASY}. DAB wHe F
2 QERRE gk dojygon] 2 FoJdE A
7} dkg& JehZl = Sk (Fig. 10). zey, &
W92 2 AE 5o gleirM ubgo] A3 e}
2] gkokel (Figs. 8, 9). #ElE9] oz ¥eld=
A ubgo] epdA|ul, AEdele Ay W&
TEE 4 ¢l (Figs. 8, 9, 10). g Hakslps
£ AAANA dEx2F AME Ad bS] dehiA
ek (Fig. 11).

3. POX isozym®2| pattern ! A3}

Ao F® POX iso-
o= AEA

A ERe|FA 9] Eulx
zymeS Feldled Bt}
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Fig. 12. The activities of peroxoidase (POX) isozymes
in seedlings of Drosera capensis. 20ul of ten
times concentrated soluble proteins were lo-
aded for focusing. M1 and M2. markers
forestimation of isoelectric point; S1, first
phase of Droseraseedlings; S2, second phase
of Drosera seedlings.
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Fig. 13. The activities of peroxoidase (POX) isozymes
in seedlings of Drosera capensis. 20l of ten
times concentrated soluble proteins were lo-
aded for focusing. M, markers for estima-
tion of isoelectric point; S3, third phase of
Drosera seedlings.

S17] wofi= w2 g8 kT gl pIgkel 4.6 T
el & sJe POX isozyme3} plZle] 6.8¢1 POX
isozymeo] ZAE e} ¥ R7} JAFHE S27]e
= plgke] 6.8¢] POX isozyme?] o] &=}
Z7tE™, FAlel plgke] 6.69] POX isozymeo] ¥

Fig. 14. The activities of peroxoidase (POX) isozymes
in third phase of Drosera leaves. 20l of ten
times concentrated soluble proteins were lo-
aded for focusing. M, markers for estima-
tion of isoelectric point.

Aol F7kshe, FAlel pl 5.9 isozymeo] B4E
ehfj7] Az, pl 5.1~5.9 Alel®] isozymeo©]
AAA] AL VeElS (Fig. 12). 4159 A
o] A= Eu)xr} vbds S37)e: pl 4.6-
5.1 Alelo ¢l 7709 POX isozyme, pl 6.6 L&)
3 pl 6.8 POX isozyme®] Ao} Z7}5v, pl 3.6
anionic POX isozyme?2] Aol AFA F7lslgich
(Fig. 13).

L17]8} L27] A)7]¢] 949 T §-E3 B F-EA
77 53 Al 448 IEFE A, gel AellA
POX isozyme®] ¥A-2 ZAF 4= ¢l Hbdel,
ZEFL] B Ao, Fu|Ey} Bo WedsEe
L3718} LaZ]ol= fAElA olv] FAEUYD pl
6.8 POX isozyme®] ZAo] Tg} B 2 EFoA]
WA EA Jelydo(Figs. 14, 15). 21544
qA] FEEGWE pl 4.6~pl 5.1 HR3Z Y&
POX isozyme®] 7%, EW3] L47]d] BEHE= T
FReA Hep @2 POX isozyme?] #A4o] A5
Aot zEz, Ee|Es) BEE 5 ToA pl 3.6
3} pl 3.6~4.6A}0]el] 23} anionic POX isozy-
me®] #Ade] dAA F718k5 v (Fig. 15).
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Fig. 15. The activities of peroxoidase (POX) isozymes
in forth phase of Drosera leaves. 20 pl of
ten time concentrated soluble proteins were
loaded for focusing. M, markers for estima-
tion of isoelectric point.

ki
ek

NFAETL TEFY L HE FEL Il
Fee BAGeA P AAAET.

Holl HAYE

S g AEel slelA EnjEA AlE
A EAE A o5 o FATIE W 9EA
ql #Ael7] Wil HMEA-o| FASA FAH 3l
2 ovxE d&® g (Fahn,
1989; Fahn and Shlmony, 1996).

WA, olF MEEL Z A3 g S
glof, Wgd HITW ol FAAR e} THAEA
o) AEAARE 35 AYT A H%e), AF
e Az AZAAE R} S 2
Aoz vz EAlolFS AT
(Thomson and Lieu, 1967; Campbell and Thomson,
1976; Fahn, 1988). =&, Xl WA} (ing-
rowth)e] o5 AHEZEe] gleir g oz A
ol flgt ERA L o & FHAI7IL gt

HHIREHY kgt dEe

nEE=

28, No. 3, 1998

AR B FAL A8 Ao FE] £
27k o AR e EulEe) AA AFe A

PR A T = QY] EaRs o
2 AASe ARYEOE FoHe g, FHlm
o ERle F4 TR P LA TN
o ik TFel AYel A= PulyEe AZ

bl A7)A WE) dela]r) Hel WFe] U3 A
old Fiel Wbk A7IA HI, ol whet E
# Wzl dgke] Wl Azick A, 10~15%
Folls FR|EE WFAA TG FES A E
o] 1~24217F o]ol] P4 A= dF o2 A3
%2)A4 =} (Pietropaolo and Pietropaolo, 1986).

R 2] 7w E L 1~258 PHHESOE
TFAEe] slen, o offel: 139 FIHEZ]
AL, M gFe stxgte s FAEY gl v
Zol| w3l EujAxe] Fe|FE g ddE e
Fel Sl plAEE FHe] v e, o 799
E2HEI oYE AEHREE AR} B2
FHFEA ] LHFH glsdEd, olF % o] #
HAEA ] vpgZ oz WEEHE Aoz gosd
olzh-e FEiE] ;A F2o EAel HF2 oE
o2 FF FujTE & 94, ¢, LA FoIA
= ®3xl w} 9le}(Shimony ef al., 1973; Fahn,
1979, 1988; Werker and Fahn, 1981). L&},
Gravano (1998)% Phillyrea latifolia®) Hv|M| X
FEl el porert fetn Bustrh o] 4 Eu)
EAlo] subcuticular space® ¥4|¥ ¥ Fe|E2& £
3 A FAA wA U Qs g A
ol 22 EAY A tolvt sPdEHE Fulalez
AR

TEFXEE fEM PR EE AR T
H7] 4% Jd2Fdd 2% hemicellulose?} F& A
Fo|3 olute]l mgke] firjAtzt ddisl=rt EFH
o} vk, 28y EElA A5 webA BEHE 1
vl Exe HAe] ofd A9 endopeptidase (pH
1.5~3.5)¢} & A3FL AR g¥AL 9]
o ARERe|FAY] Byl xe Fi3e Az
2 g Fo Fujmnere} o]l BT WA Al
33 AT S e, o] AlEY
ol @2 nAg ARl AxEe] w EFHE e
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AT FHAZE BHEES AT FHE T4
HE7L 53] sl oA FEe A=A
A, B Aol oJdte] DA el Yol
HE3E7] s 324 AAd ez 540 9
Efjol] A2l Ashy, $HEd=E A%d F

A YA FYFL2A FAE P AL

2 Al

S EELCE EE R ATERE RS
o Wb AR £A7} 3~Tumel Dajod AE
o) w7l TS Jepd. oAe ofulE 2
2o 23A707) 99 213 2H A2 A8 AR
o MErh &4 wA gose FEY Helsy
AxEed, ol AR dEgE A% FEE9 v
F3Ao| Origanum dictamnusdlA] H1g v} glc}h
(Bosabalidis and Tsekos, 1982).

AR BT FH Y TvAHEE MELV|FHEZA
v EZ=ge}, AAMLA, ZHAZA, FAAA
T2 AYZ T o= A ELVHL] YR
e pulFze 2 Aolde €WE g Ao B
olt} (Kim and Mahlberg, 1991). ©iqh, Fu]=9
FUPEL ARHOT FHHYT, o5 ATl
£ WA} g e R AL Hho) £l
FAHA, BulFEe] SlolA FLEe] ol ¥
AlAZe) w2 Wl EPTe} glx F2H =4
o2 uFolxo}l AAEEeFA ultsole B
& 53 Sgde] Wad Ao B,

Agel AxE 27)7h 23 AE) FHRE) 4
Ad ol FYALY, 2l AT AE) Fu
del SR A e AER FG & Yo o
5 9E Aolol 2T AolPE P Aoz o
2HA get. 2 Bt AlE Az FEAAS 93
e A7t d8 A AlEFHe AT o] F
A wele AAE @A FIUS (Matile, 1975,
1978; Marty et al., 1980; Wagner, 1982).

1, F 7 5 Xl A2 BEIE &
a0l AolT HYLEA 2 715 FHAHTL WA
Griffing®} Fowke (1985)= DABE o]£3} POX¥]
WhEARE o] BN XA FeEbEAIRE 22 o Eejj A
= IEEA AU stgeh AU BT £
v ZeA M= o9} 2h-e AAS YeplgiEd, F4

A

il

[

A Fo M= POXE] Hkg-o] el ov}t 22 Qx5
ol sleiAE ubgo] AFH A gkt

aey, o]Ae] Axs} AbE 9% 9loh. Poux
(1969)= =717} 2H2 A 27)2) W T DABS

C@Ags weEe vehdAu, P49 A o9

2717k F AFAME ol gAubSo] ehix|
dokebar slglel. o)9) 22 AFAIAE= POX7) o
Fujo] AXRe)ut EAE7] wWEelx] ohjm o
E AA 59 TAsGE FEHes T4} v
A HE 7] dEel ZIdsheA, = DA
o wret A2 75| G 2N DAB A HY
o] 2= ARl oFF #e¥ £ gld.

POX dfF-& HEo} AMEH EASIHA A2

o] gekgt A Heste Zleg deAx gl

o} (Schloss et al., 1987). A FEHo|F7A o] HulA
Eu) POX2] 842 Figs. 17, 183} o] FH|A 29
HEANA 75t pNHEe] FEENS g2 FE
S Ees et WEAEe] BIEAT B2 Fopa)
E A} $8E sl ssieh Felge) 9
FZol = 733 whgo] velyteh ey A X2
ANE-S FAT 4 vk I, POXE A E0)
2EHAE FEAE & F WY& markere]”]E 3
o oE B, A% 2UAEAT0 W] 9
= 3ol ¢lelAE phenol, lignin, suberind} 22
peroxidase £J&4 3gE9 FHo] o] FiHA =AY
29} AL )= 3k} (Hahlbrock et al., 1986).

Al ZAEL AEHe] Y AGHES} wfg &
g5 o AEAEHE] lignin 42 p-hydro-
xycinnamyl alcohol®] epe}l HEf=A9 Ao
2 QA FP o] Hb-gel: peroxidaser} Fedgiehi
oA o} (Harkin and Obst, 1973; Mader et
al., 1975; Goldberg et al. 1987; Largrimini,
1991; Ferrer ef al., 1992). 52 A oiM:
Frad, FEZAAAR A, B SoA Jalspa
£ |83} peroxidase®] EAo]l FaHA ielwiet
F ol& 7|HelMe FHAtHeae] WAl AL Yo
WA g8 He| F¢}(Cassab ef al., 1988). A
E9 23 8)Fd) 2le] laccase} 7 FQ23 4%
£ 3} (Barcelo, 1995).

A T F7 8] FAlFe] AL o] W
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o]] n:}a]- £ POX isozyme&
< v de] FReA Aol FUHHE p

5.9-»} pl 6.62] POX isozyme-X Hu]x =tAzlz] °]
v, ERIRAMY] A R BolH oz I3l
AL2E Holx gl Y, pl 4.6~5.14}9]
9] o¥ anonic POX isozymeE3 pl 3.63 pl
3.6~4.6 A}ol9] aionic POX isozymeZ f4]E2]
EHEST AR, o] Ul wehA dA s
o=y Bojdoz Ao Frsld (Fig. 133
Fig. 15). ©]&3F anionic POX isozymeo] 2H|X%
FA AA T3 A9 o9l Bu|RoA9] 2
4% JAEME g $+ ook 2, POXAT
Agzage] dqAl HAe| Hddte} (Gunse and
1992) & AMAE uw)Fol & o, &) F7}
¥ EA anionic POX isozymeo] EX% Al &322
9 = WsAzlezn Ealz Al Hejdd 7}
AL FE3HR & F gidh

whafjellA] pl 3.5 anionic POX isozyme-2 trich-
omed} EI|HEo] FojHoz Wise] FZFo 3
doz e AEAE Witk 982 s A
22 2573 9Jv}(Lagrimini, 1996). =3 g4
anionic POX isozyme®] cuticle®] 8])%$} suberin3t

ol 84S L}E}Lﬂﬁi‘:}

Elstner,

(Esplie ¢t al., 1986; Biles et al., 1993)¢l] T}l -

At s}, FRIAES] cuticle 973l A GAde] e}
drl= AHAE 242 & diof], anionic POX isoz
yme2 cuticle®] ¥ ¥9} FFH 7150l e Aoz
el

4 £

1. R Eo|FA (Drosera capensis)> Aol
A=) gler e Aol FEAe Eu|mr)
A= slddel. Eu)Re] A e AFius
YoM T3 = el FulF-d) ol F x|x3}
T Ao E FAFHY led Eulie -
P4 £ YA FujEA Eexted lsidh
FulF-2| MR wpgE2 1~2 HEZeZ FAY B
HIAES, 139 FUHEZOLE o]Folx glon,
74 bF FRL JlEgez FAS] lddh |
Z&o] wat BelAEY FEEE A dEEHe

o FE e UW]T“P THol AReH, oIF FH
ARG =S} 2 DA -] WS U

2. AT EnM R F13e AEHE
25 Aol FRE AR ES S by
AT, olE MEH:= B2 wAg AR &FE

of o4 E3hHo] slsleh FuIAEE FuiEAe
A& DR FGYES) 53] ddsigion], Az
Ar|Bo 2 A nEZ=gel YA AA, FHAE

A, FARA Feol F¥3ATh Fu|R FYHE
= 7tEReE FARNEH, ol HEde Azl
=7 w2 e 22 ARe] I #FHN
9. ‘
3. A EHe)F2 2] Eu|M EY peroxidased] &
AL HEofA ZHsE FAuRS-o] JAHT xS
FAE AELGE we} T WHSAE] #F
Holok W2 FJA4E A7 S Jehirlx
stdet. a2y, AEAY FHES e HAY 2L

AL 03T AL 4 At FAE
F79E g¥ o] vehgeh. 2 HEHe)
99 0EE DAL 4 golh VR s

AAAZ HEFAME AH ubgo] viehiA] o
ket

4. HAERo|FAL XAl Bu|xrs} YA ==
FA1E 27] wof] pI 4.6~pl 5.1 A}ele] 7749] anio-
nic peroxidase isozymeS-2] #AJo] vieh}r] x|z}
3}, o]2]3} anionic peroxidase isozyme2] AL
FHIET dggo] wet FrEEEY. =8, Bele
7} ¥aglel) wa} pl 3.62) anionic peroxidase isoz-
yme2} A o] Jehd™, pl 5,99} pl 6.6 peroxida-
se isozyme®] o] F715 At} '
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FIGURE LEGENDS

1. Secretory head of the gland on Drosera capensis. Bar=10pm,

6.

. Secretory cells of Drosera capensis showing thickened cell wall and cuticle. Notice a large

number of tiny dense granules on the cell wall. The cell contain numerous mitochondria,
plastids endoplasmic reticulum, and vacuoles. Bar=1pum.

. High magnification of cuticle and cell wall of the gland represent a pore (P), canal-like struc-

ture of cuticle, and electron-dense granules in wall (asterisks). Bar=0.5um.

. Secretory cell of D. capensis showing prominent ingrowth of the wall and vacuole differentia-

tion. Electron-dense material is covering on the cuticle. Bar=1pm,

. A middle cell layer of the gland containing numerous cell organells, nucleus with a prominent

nucleolus, rough endoplasmic reticulum, polysomes, plastids, mitochondria,Golgi complex, and
vacuoles. Bar=1pum,

High magnification of a middle cell layer having so many ridges on their inner face, forming
transfer wall. Several cross—sectioned plasmodesmata are showning on the wall (arrowheads).
Bar=1pm,

7. Tracheid which has lignified secondary wall contain electron-dense droplets. Bar=1pum.

8. Ultrastructural localization of peroxidase activity as DAB deposits in secretory glands of Drosera

capensis. DAB deposits (arrowheads) are present inside the vacuole of the secretory cell. Bar=
1um.

. 9. Electron-dense DAB deposits line the tonoplast. Bar=1pum,
.10. DAB deposits occurs on the whole central vacuole. Bar=1pum.
. 11. Control section as in Fig,10 but with hydrogen peroxide omitted. Bar=1um.
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