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Abstract - This experiment was conducted to investigate the induction rate of callus and antioxidative activity of rose-
mary and lavender. Callus induction rate of rosemary was 92% and 94% at 0.5mg/L. and 1.0mg/L of 2,4-D in the me-
dia, respectively. The antioxidative activities of rosemary appeared differently according to the callus cultured under
various concentrations of plant growth regulators. The strongest effect was observed at 0.1mg/L of 2,4-D extract, with
43+1.5yg/ml. of an RCS50 value. Callus induction rate of lavender was 98% and 99% at 1.0mg/L of 2,4-D and
1.0mg/L of NAA in the media, respectively. The regeneration rate of roots lavender was 85% at 1.0mg/L of NAA in
the media. Antioxidative activities of lavender appeared diffently according to the callus cultured under plant growth
regulators. The strongest effect was observed in 0.lmg/L of 2,4-D extract, with 37.6£0.9ug/mL of an RCS50 value,

which could be compared with value of leaf.
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A SEFERO AfERAe] FRET glodt, wiEe] Y
Eal AREG k=] go] 4ex, ZRAEe] 7|WEalt RAPD
of gt AW HolA] E(o], 1999z JF+] =Rl &
2} oto]] thgt 2%, F W AAYRAEZ] 3], 1998)°] o
gF A7t BarE|gict

o1y AR oA dirle] F83F dES k= AkhE 7R
=24, I, e AEHA 2210 ofs) Supero xide
radical(O; ), Hydrogen peroxide(H;Op), Singlet oxygen(Oy)
T 2L FEgt BgAkAE (active oxygen species)OE S
Al AFH AdePdeiEg dorln A A AHE st
3l S ¢A $kHFridovich, 1983; Halliwell et al, 1989;
Bisby et al, 1993; Cuvelier et al, 1994a, 1994b; &
2000).

2T B0 HAEY A3t malo) digle] diF, & ¥
o] Tt 2 ARo2 olgE|T Qs AES HIESN] ofgoR
OgET Q= TRRE Aok F&EC| digh Akt adel gk
7 BuEold St feolde A8 9 ekgoE olgEn
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53] Bzulgle AEdt i anE /XL Qe AoE ok
A QTR 2 1998), HT weslel Agto] o] kAT
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oxide dismustase, peroxidase, catalase, glutathione perox—
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1995; Kitahara et al,, 1992; Masaki ef a/., 1995).
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Fig. 1. Effect of 2,4-D concentration on callus induction of
Rosmarinus officinalis L.
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2 Zule(Rosmarinus officinalis L)@} 2HIE(Lavandula spica
L)e) gzt @Alol oA AEARERY 33

NAA 0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/L FE=2] W3l o
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HE Fig 20 AP Biae W F 20URREE S0
7] ARBIeH, wioF 2094 NAA 0.1mg/L, 0.3mg/L, 0.5mg/L,
1.0mg/Le] A §7182 22 9%, 1%, 14%, 47,67 iz
TFol A 0%R 7P worer dizE AR NAA 0.1mg/L,
0.3mg/L, 0.5mg/L, 1.0mg/Lo] 7% Hiek 200l 7F} &2 71
& VeRigch NAA 1.0mg/L& AEBiE o 63%9] 4718
RBoty  EAX Rhodicla sachlinensi9®] vPEHAE.  2000)ofA
NAAES VIt Zziolld 100% Aeiart Qlgled, vhs(Allium
sativam 1)) 7882 vjoKChol et al, 19990 NAAK K= 7
gA lEE A B 4 Sk SRt EBeNAlum wekegr
Arakp)©] 7K, 2002)0 3lolA NAAS] 27l whe Zzs
ke & ¢ floh diE7e] 39 o sk & 4= gich o
% 90YA NAA 5= At 4% 10mg/LE Al 0,1meg/L,
0.3mg/L, 0.5mg/Le] ¢ ZZh 12%, 17%, 21%= W 47180]
HMEEE B ¢ %lon(Fig.2), 2iicle] 7[WEAa RAPDe| €]
SF AW o A EA9(0], 1999)0llK NAA 2.0me/L AetellA 60
dn 100% ot Sl Bavt | vk oy, ehicle]
NAAAE]S] ZHeiA f7)olke NAA §57t 271 E% s f7)
go] oFEERe: & 4 QIorkFg. 9). ol2jgt AT Wol Ao u}
2pA] ABAIREERS| 24 R8sl 2 £ 4= loitk

NAA H2)o] g tix7s Xgele olF AXsin
(Fig. 3), #eje) YA NAA 1.0mg/LollA 5044 71 A &
AEISEE  wijeF 9094 NAA 0.1mg/L, 0.3mg/L, 0.5mg/L,
1Omg/Le] 2] W& A213%, 2%, %, 18730 o=l
Ae 78] AEER] il

A ZBalAllium wakegi Araki)e] gl Qlo uiF
60UA NAA 2.0mg/LAolM 90.6%2] $e] S3les 2l
A7 B v ek, 2002).
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Fig. 2. Effect of NAA concentration on callus induction of
Rosmarinus officinalis L. ’
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Fig. 3. Effect of NAA concentration on root regeneration of
Rosmarinus officinalis L.
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BAZ Aelslgle o il f7ieh Az, Rl el vixlke
FHE AR e ue ok Alxeh Rele 9y AR
gotem, e 7] Egh Mg ko] W 4094
e AREglon, B 9094 7] tiRThs obF WSkE Ko
Al ket BA 0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/Le] %+
A2 2%, 4%, 8%, 20%E ETHCs RIS S &
Zloks 2Rk Rie o = SiiFg. 4). =x0Ee] 29
2 f7lol) ASAREED BAY Wie AR ¥ed &
Aem BAY sErt SRl weh AL {77t T JEe
& B 7 Ik FRe(Allium senescens)?| 73 BAS A7ISt
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(Ashelatha S. N. et al, 1992)¢} FARE 2HE Aok =3
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Fig. 4. Effect of BA concentration on callus induction of
Rosmarinus officinalis L.

2znjele] Pust FHRA
DPPHE: vlm&] ¢F3t radical® MtOH(methanob)el] wold
HapioZ vehted] MBS 7R B2 wksslH A

o] Mg}y JHUE AE FEES ik} BES SR 4
U Wk ohjal Al FRIBEHAIIE dmde] e woBZ
| HhES AMgsigch, 2RulelE olgsle] A} Rt 24
AES AAske B B AeE ERIs] S5 £ A
Ao B2l ol B 2EE3Q] 2,4-D, NAA ¥ BAE
22 0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/LZ 27 78l
90Uzt Hiekst HHA FZHES o8t I Y B4 ZHaol
w2y 2ok YojlA RC50(ug 33ul® 7t kst B
veRden, 2,4-D 0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/L&
R Ao A7 43.0ug 84.5ug 91.0pg 291.0ugl=
220k 9 AHzlEc @2 sl @48 BT 2,4-D &
=} YolleE izt Eo] 7R o 4 9lolth NAA
0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/L& 7Rt A=l
2.4-D o= wHIZ Z}ZF 264.6pg 82.0ug 69.0ng 50.510F
Y Erks 3R E4do] EoRIANE NAAY] =7t VRS
st gdo] Z7PES o 4= 9MSich BA 0.1mg/L, 0.3mg/L,
0.5mg/L, 1.0mg/L& 7R AMajrolMe 22t 295.0ug 287.0
ug 140.0ug 65.5u2L= Y Bt RIE Aol Holx|A|TE NAA
oF BLEH st S7Kl weh aRisr Eo)] TRME o
4 QIgJcKTable 1) B23r A8 YE(Mentha
arvensis)?] AT A uiofolld IS B 4ttE B

£ Q3 Mo\RE(Satwreja Hortensis L.)9] 749%= BA

[¢]

[e)
ze

T AR AKX
1.0mg/Le} IBA 1.0mg/LE 7RE Aeiolx 75t izt &
e B 4 doen, Alelx(Salwia officinals 1.)2] Z$=
Cytokinin$?l Kinetin®] Z7lsgo] I7REeE 3} &do]
Z713ke B iolrial B usleitkPhatak and Hebel, 2002;
Santos—Gomes et al, 2003).

Table 1. Antioxidative activities on callus of Rosmarinus
officinalis L. with different treatments of plant growth regulators

Treatment(mg/L) RCso’(ug)

BHA 14.0+1.0

Leaf 33.0£1.0

2,4-D 0.1 43.0£1.5

2,4-D 0.3 84.5+1.5

2,4-D 0.5 91.0+1.5

2,4-D 1.0 291.0£5.0

NAA 0.1 264.5+5.4

NAA 0.3 82.0£2.0

NAA 0.5 69.0+1.0

NAA 1.0 50.5£1.5

BA 0.1 295.0+6.0

BA 03 287.0£6.0

BA 0.5 140.0+£2.0

BA 1.0 65.5+1.5

“Amont required for 50% reduction of DPPH 30 min.
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98%E RAom(Fig. 5), 24-D 1.0mg/L X7} 7 4%
3t RS Algt 2,4-D Xt shide] AzA §7)
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Fig. 5. Effect of 2,4-D concentration on callus induction of
Lavandula spica L.
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NAA &9 ¥z w2 A §79} Az, Helo] H3he
< RARE Zik= Fig. 67 7ol el HiF 1024 NAA
0.lmg/Le} =75 ARRE AelFolMe Aeid] {7171 Al
ZF =)ok HioF 1094 0.3mg/L, 0.5mg/L, 1.0mg/Le] 77

B 2&ute|(Rosmarinus officinalis L)+ 2PN (Lavandula spica
L)e] GAISE BAel ujAE AP 3
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53 AYA fr1eE Bt ik 309 A & ot
NAA 0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/L9} ZA3L {7]
£S W 7 25.5%, 25.8%, 83.0%, 86.0%, 91.6%FL o
2ETE AHA {7180 FSTE & 4 AUk w309
A & ZF Aele] et /7182 NAA Aot Azst
A9t 2zolejel yiE il Al {715 W ¢
U, AHA AFHE S Sith EFE 29t NAA
0.1lmg/LZ A|Qgt thE HEltose Ays f7iee] 458
< 23om, NAA 0.3mg/L, 0.5mg/L, 1.0mg/L 2| ¢ 7zt
02%, 93%, 96%=2A NAAS =7} Z7Istel wat AyA
71&o] ERhe B Aol A e ARS e
uoich e ] 7|USAlat RAPDo] oJgh AAEZ wHolA)
(0], 1999)elA NAA 2,0mg/L Aej7elr 60¢# Hejx
71€0] 100%2 Hu=Emp 9loen uls(Allium sativum 1.)2
Al vjoKChoi et al, 1993)oX%= NAAQ] A7} AAE
GIE= AE B4 9lglon I A (Rhodiola sachlinensis)®)
oA, 2000)0l E3F NAAE 371E Azl 100%
deArt f7IEQtke B qith 2 AfdME NAAXE
o] A=A f7lolke NAAETE7E 71kl wet s {7 ¢
= AE & 4 USIHFig. 6.). NAAZZPL Reje] B3t
= AR i 209ARE o) gAdo] AR =Hglem, )
oF 309A NAA 0.Ilmg/L, 0.3mg/L, 0.5mg/L, 1.0mg/LAz]
o] 218 24213 3%, 32.0%, 49.2%, 49.1%%%, thFe)
8% 4.4%=4 NAA 0.1mg/Li} 0.3mg/LY ¢ #el= 7k
I 7 AE BWEE 4 %em, NAA 0.5mg/Lit NAA
1LO0mg/L Aej+te] #¢ Bt 43 #& 2 85 Stk
2= NAATZ7L Z7Rle] wet feje) Us At gsshs
g £ UG URFE ZF NAA 0.1mg/L, 0.3mg/L,
0.5mg/L, 1.0mg/Le] 7% ulioF 30~40¥ &} 43 2318
Hook tizet NAA | Img/L HEHE AlQeh vma] xaj--
olMe HEY E38o] Uzsiglen HiF 90Y9A NAA
0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/LA=}te] 23&2 7
Zv 6.6%, 73.0%, 79.2%, 85.0%=4 NAA 1,0mg/LAa}7ox
7 E2 85.0%9 23&S HIon(Fig 7)), =piie) 7y
A2 RAPDe] &Jgt AMIZZ wolH] 24(0], 1999014 NAA
1.0mg/LAeHolA 100% Fe] 23kgo] HargHl Qlar, =p
5] NAAAEY] e 2318-2 NAASEl S71EE se
2 ¢ 4 %tk E3E NAA Img/L, 0.3mg/L, 0.5mg/L,

N AA

do f A o

x
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Fig. 6. Effect of NAA concentration on callus induction of
Lavandula spica L.

Root regeneration rate(%)
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Fig. 7. Effect of NAA concentration on root regeneration rate
of Lavandula spica L.
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Folde ekt 9717k A Eioiek ik 1097 BA 0, lmg/L,
0.3mg/L, 05mg/L, LOmg/L o Askh §718:2 22 4.0%
15.8%, 32.1%, 10,7%2A4) =Rt ok 3lgct g8 =
ek BA H2iTolE NAASH Uk 20~302 Skl F4e
Bels 9718 Rgoh W 302 BT B NAA Img/L
0.3mg/L. 05me/l, 10mg/Le) Zla §7188 e 72}
66.0%, 59.1%, 72.0%, 75.0% 24 thZT9] 255% Xtk AzA
$7180] FBHS ¢ 4 Yok W 30Y B F 7 Ml
=42 59 7ol 49 Bes §71eS BA Hoh AEge B
SRt Aels Al oksalith BA 01mg/Le) Aeie 22
olelel Zo| Hala $7] Rejeh 9 Mol AREIgAE BA
0.3mg/L, 0.5mg/L, 1.0mg/L AMzlFolis 30Y Fa *HE=
Q) WA ATt AEE RS B 2 etk 90uA) e
72 Aokt Aol el $7180] FERE BHon] BA

0.1mg/L, 0.3mg/L, 0.5mg/L, 10mg/Le] 7ZA$- z¥z+ 76.0%,
65.8%, 81.0%, 87.0%=2A] BAS| H5r} Zvlsle) wet AA &
71e0] 43S B QTHFig. 8). RGeSt
RAPDO]| &J5h A oA E44(0], 1999)°14 BA 2.0mg/L A
7ol 60UA AHA f7180] 1002 EuEH 9Jom, BA
o] A7} GA] 2,4-D, NAA A7el FUsHA ehficie] ZAzA
710l APES & = Ak

BA9] 37]7] ¥l #iglo] qlof wigk 2rlele & WEkt qi%d
ot uieF 30YURIRE WEEP] ARBIGCoH, dizel BA
0.1mg/L Aal7e vief 271HE 90U 71x] #ele] Esle &
= Uk vk 3094 BA 0.3mg/L, 0.5mg/L, 1.0mg/L &
T A7 1.6%, 1.4%, 3.8%% W] E3eg BaANL =i 90
U= Zk2} 4.16%, 7.8%, 7.6%EA BAL] Hrie ahilcie)
2] B3] AEslR] 23S o o QUStHFig. 9.). E3t Al B
3lof| Qlo] vy Z7)olle WSkt glglem v 309A) dhiztol
AR 4.4% Az 23&E Bolon, HiF 50¢4 BA 0.1mg/L,
0.3mg/L, 0.5mg/L, 1.0mg/Le} A& HWHA¥&L 77t 0%, 1.6%,
4.2%, 10,0724 eRiEe] Az E3joll Qloj BAS k= AE
A e o 4 IRIrFig. 10).
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Fig. 8. Effect of BA concentration on callus induction of
Lavandula spica L.
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Fig. 9. Effect of BA concentration on shoot regeneration of
Lavandula spica L.
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Fig. 10. Effect of BA concentration on root regeneration of
Lavandula spica L.

ghdlic| o] A3 84 24

ZHIGE olgaloy falist RIATS AASK= izt ZA
AeE ZARY] S AEERES Aeisle] Wt cllus 5
ZNS olg3l B B BT Fig 20 UEpNSlch &
At €49 A=E vlasly] Sl 71Ee] 34 HEHE 3
Q517 ol4=T 9l BHAS tjz7a A3

Zilicie] Qoa= 2=mle|o) 33 Ougtt WS 69,5102 3
Al gdo] WA & =lod, el e EF =24
Zhicie] AL Qo 57uge® HuEQIthRe) b 1998). 1A
2+ 2,4-D 0.1mg/L, 0.3mg/L, 0.5mg/L, 1.0mg/L& 71t A
glolds Zzy 37.6ug 42.1pg 5L0wg 47.0uRZ 2,4-D
0.1mg/L )72l ¢ izl BHA Bk W 3iis) 24y
& BYARE 2,4-DE AIBE BE Aol o Hrt et ekt
3t S B3em, 2,4-D 0.1mg/L HeltelA 2piitjo] ¢ B
o} 28 733 Skt B4 B cHTable 2.).

Table 2. Antioxidative activities on callus of Lavandura spica
L. with different treatments of plant growth regulators

Treatment(mg/L) RCs0“(ug)
BHA 14.0+£1.0
Leaf 69.5x1.5

24-D 0.1 37.6+£0.9
24-D 0.3 42.1x0.9
2,4-D 0.5 51.0x1.0
2,4-D 1.0 47.0+1.0
NAA 0.1 125.5+7.5
NAA 03 61.0x4.0
NAA 0.5 59.4+3.7
NAA 1.0 76.6+£5.9
BA 0.1 40.8+2.3
BA 03 47.0£3.0
BA 0.5 40.5%£2.5
BA 1.0 41.3£3.0

*Amont required for 50% reduction of DPPH 30 min.

Z2zn})(Rosmarinus officinalis L)%} 2N (Lavandula spica
L)e il Ao n|x= ABAAER] 9F

NAA 0.1mg/L, 0.3mg/L, 0.5mg/L, 1,0mg/L& 7R}t A=)+
ol A= bz} 125,518 61.0ug 59,418 76.6uLE 0.5meg/L& A7t
g Mol 22k 40.8ug 47.0ug 40.518 41322 BAZ
ARt Aol o B 7eh ISt SdS Bk web
2,4-D9] 7% Rznlaiel fARH| W2 sk it E4do]
A o ¢ AN, BAY A kol TAle] st S
o AoR Azt ®5h 2,4-D, NAA 2 BAS| 342
ol oigt Alglo] FvbRoR 4=apst Haldo] Qirkar Azt

H 2

22l Rosmarinus  officinalis)®} e (Lavandura spica
L))o ¢ ZHHomye AZNRAEAL] 7l w2 s
718, Ax 9 Helo] Biles AR Zier 4719 Hele
o] st gL the Lo Ex2eE|e Aeh {7182
2,4-D] RE Hejpol 45 K, Esl uig 909A
2,4-D 1.0mg/LAE1Tol 94%2] 7182 7 £2 ¥3E
Hoot 2=oleld] sl B4 ABAREEAY uet o
2 F%E B, 2,4-D 0.1mg/LE 37Isie) uikel e
A 43ufRCx) 22 7F ¥keH, 24-DY w57t HE = &
st Eo] ST7IES & 4 U9tk EESF NAA, BA= 24-D
ot RIE sirt SUIRel et At 840 e ¢ ¢
At FHEiEe] AyA f7ie 2,4-D, NAA € BAS BE A
gl % siglem, =xmiElel FUsHAl 24-D 1.0mg/L
Aol 98%S] AVIEE 7R SSsigich Hele e
NAA 1.0mg/L& 716l5e o 85%9] E3ke= 7MY 4% sk
o} 2hicle] st B4 o) A 69.518RCo)oE W &
AsE A8 BEATE 2,4-D 0.1mg/LES Hrisied whokd
204 37.6udRC) 22 A Hrh 28 H= AL A S
Hyom, BAS| BE HMallME @ Hrop ZRF st E4&
Bk

Al Al

of 1B BEUTH BASH et AUARIY 2slel el
sieuct

=
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