Korean J. Ecol. 16(3) : 275~285, 1993

T E XA BMEO| Callus Fit2 Y #HEITEO
o|x|= &

TR - kA - FRET - PR
B ARG BHBECERE - EDGR IS AR - W (R R - IR OB S R IR
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ABSTRACT

To study allelopathic potential of naturally occurring substances emitted from Pinus koraiensis,
the effects of water extracts and volatile substances of the tree on callus induction and bacterial
culture were examined,

The induction and growth of callus were inversely proportional to the concentration of the
extracts and of the essential oils supplemented to Murashige and Skoog’s media. However, low
concentration(5 4 /1) of essential oil promoted callus growth. In germiculture of several bacteria,
the extracts of Pinus koraiensis markedly showed the inhibitory effects on bacterial growth.

It was, therefore, confirmed that the chemical substances of Pinus koraiensis tree clearly
showed the biological toxic activity at high concentrations.
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Bt ‘?370}04 45Cc ] APHB RIS vIEQich ol pH 5.88 =Y ol # = 75% EtOH)
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e callus FH# 2 BHS flste] thdat o] Evl et Callus Bk 2 HaEszH (o] st
MS121 =2l &)+ Murashige and Skoog’s mediumdll 2,4-D 1mg /1, NAA 2mg /1, kinetin
1mg /1, agar 8g /18 ¥l pH 5.8, 121 Coll A 1557 W # % 4 compartment Petri dish (2] 7
10cm)ell 20ml¥ ¥R EHERE % B HFe] E(Gmm?) B TIEH#H(Gmm) S
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Table 1. Composition of bacterial media and chemicals

Mueller-Hinton broth (Difco)

Beef, in fusion form 2.0g

Bacto-casamino acid 17.5¢g

Starch 1.5g

Distilled water 1,000 ml

Final pH 7.3£0.1 21g /1,000ml distilled water
Tryptic soy broth(Difco)

Bacto-tryptone 17.0g

Bacto-soytone 3.0g

Bacto-dextrose 2.5g

Sodium chloride 5.0g

Dipotassium phosphate 25g

Distilled water 1,000ml

Final pH 7.3+0.2 30g /1,000ml distilled water
McFarland Nephelometer Standard No. 0.5 tube

0.048 mol BaCl»(1.75% {w /v» BaCl, - 2H,0) 0.5ml

0.36N H,SO, (1% v /v) 99.5ml

Tube?] Fxol ¥& Hik-S thA] TSB 19.9miell 1:200.2 3143t 3 o] g S A7 1.45mm
100P & chocolate agar plateol]l 423k 3 35C ol A 24 ] 71 wj kgi o},
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Table 2. Effects of water extracts{made at 18C for 24h) of Pinus koratensis old leaves on the callus in-
duction of selected species, Murashige and Skoog’s media supplemented with 1mg /1 of 2,4-D,
2mg /1 of NAA, 1mg /] of kinetin and the extracts of P. koraiensis have been supplied to the
tested plant culture for 30 days.

Extract Callus induction(%)
Speci ’ ) T
peaies concentration(%) +-++ ++ + -

0 44.4 36.5 2.2 17.8
Artemisia princeps 30 31.1 13.3 26.7 28.9
var, ortentalis 50 11.1 26.7 17.8 44.4
100 0.0 24.4 28.9 46.7
0 82.2 11.1 2.2 4.4
Lactuca saliva 30 48.9 28.9 15.6 6.7
50 24.4 26.7 20.0 28.9
100 4.4 17.8 15.6 62.2
0 37.8 33.3 24.4 4.4
Oenothera odorata 30 26.7 48.9 13.3 11.1
50 13.3 42.2 17.8 26.7
100 2.2 22.2 24.4 51.1
0 46.7 48.9 0.0 4.4
Achvranthes 30 20.0 46.7 24.4 8.9
japonica 50 17.8 40.0 15.6 26.7
100 4.4 33.3 22.2 40.0

% Extract: Fresh leaves 100g /DW 200ml, for 24 hrs at 18 (’90 Jan.) +++:excellent, ++:good, -+ :bad,

—none

Table 3. Growth rate of callus grown on Murashige and Skoog's media supplemented with 1mg /1 of
2.4-D, 2mg /1 of NAA, 1mg /1 of kinetin and with different concentrations of Pinus koraiensis
old leaf extracts after 30 days of culture.

Growth rate by extract concentration(%;)

Species 0% 30% 50% 100%
Artemisia princeps var. orientalis 100 85.7 79.1 69.5
Raphanus sativus var, hortensis 100 87.4 61.1 53.2
for. acanthiformis
Oenothera odorata 100 98.3 86.5 69.1
Lactuca sativa 100 77.3 66.0 61.4
Oryza sativa 100 96.4 88.2 75.3
Zoysia japonica 100 81.0 78.3 69.1

* Extracts:Fresh leaves 100g /DW 200 ml, for 24 hrs. at 20°C ('90 Jan.)
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Hdo} shE Qg A Hste] At B E el ste] 2Y 8 gl S siitel Y oleke] 2
A9 callusB A M-S A 43t Table 49} Table 59} 7bu}
30

o] BV FE&E SRS AdAE o] 72 2 120472 50% ©l
A7 A A= e FAAE R E@ o 30% H bR MR A kAl oA = ek Table

Table 4. Effects of extract duration and concentration on the callus induction of Artemisia princeps var.
orientalis on Murashige and Skoog's media supplemented with 1 mg /1 of 2,4-D, 2mg /1 of
NAA and 1mg /1 of kinetin and with young leaf extract of Pinus koraiensis after 30 days of

culture
Extract* Cal us lrldU(,tIOH( o)

Durat1or1(hrs ) Concentratlon(/o +++ ++ + -
0 0 57.8 17.8 11.1 13.3
30 26.7 17.8 24.4 31.1
24 50 8.9 20.0 24.4 46.7
100 0.0 3.9 26.7 64.4
30 4.4 26.7 26.7 42.2

72 50 0.0 0.0 0.0 100

100 0.0 0.0 0.0 100
30 0.0 4.4 13.3 82.2

120 50 0.0 0.0 0.0 100

100 0.0 0.0 0.0 100

% Extract; Fresh leaves 100g /DW ‘))()m] for 24 72 and 1”() hrs at 20 (90 Mar) +-+—+excellent,
++:good, +:bad, — :none

Table 5. Effects of extract duration and concentration on the callus induction of Lactuca sativa on
Murashige and Skoog’s media supplemented with 1mg /1 of 2,4-D, 2mg /1 of NAA and 1

mg /1 of kinetin and w1th young eaf extract of I)HZZ{\ koratensis after 30 days of culture

Extract* ‘ B WEBEHC{UCUOI’I( 0)

Duration(hrs.) Concentratlon(%) +++ ++ + -
0 0 73.3 11.1 11.1 14.4
30 42.2 26.7 20.0 11.1
24 50 4.4 13.3 35.6 46.7
100 0.0 4.4 17.8 77.8
30 15.6 8.9 35.6 40.0
72 50 6.7 24.4 22.2 46.7
100 0.0 4.1 11.1 84.4
30 0.0 13.3 8.9 77.8

120 50 0.0 0.0 0.0 100

100 0.0 0.0 0.0 100

¥ Extract: Fresh leaves 100g /DW 200ml, for 24, 72 and 19( hrs at 20 (()0 Mar.) +++:excellent,
+-+:good, +:bad, —:none
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Table 6. Growth rate of callus grown on Murashige and Skoog's media supplemented with 1mg /1 of
2,4-D, 2mg /1 of NAA, 1mg /1 of kinetin and with different extract duration of spring leaf of
Pinus kovazensis after 30 days of culture

Growth rate by extract concentration

Species Control 24hrs, 72hrs, 120hrs.

Artemisia princeps var. orientalis 100 67.6 58.6 32.0

Raphanus sativus var, hortensis for, 100 58.0 42.0 33.6
acanthiformis

Eclipta prostrata 100 92.4 30.9 28.2

Zoysia japonica 100 72.0 40.9 32.0

Orvza sativa 100 77.8 65.6 44,7

% Extracts:Fresh leaves 100g /DW 200ml, for 24, 72 and 120hrs. at 20 ('90 Jan.)

WET W b 87 vhE 9 e S BAe & R4 Y, fE R R R EREC] %
Al vebe) St RS 2443 FEY AU A A = 92.3% 2 W9 callus £ FRTGE 2 4
BHEE B0} 72, 1204 7t BAA = 2

7+

A} AbER ol A Mtk El = BEE S ﬁﬁ?ﬁﬁ(nz giol wel 8oz 2RI Jlen 1
ol B3tn 2 o rs o] BFE] callusE A HRoll= B2 &S T2 £3ca
Bl O ol E callus@F#tol v sl (LEmEET SN IR AFREEE o
gkol ] ZA Agstv] W22 AzhEc

BT ol A Bk E = BRI KIS AMESke] callusF#RE A 8e Ay Table 73 2
o},

CallusEFK # 10HEZIA T gl & ZolE Holx] eigkont I5HE = Mt SHBERE
ol MEE A%t Aoz Waly] AlFete] HE AAHJG 308 A callust S H S 2AE A
7 25ml o] o] ol A vl F S B kAo £ Ffolglo] Mgt AL e ERAE
2 5mie] AR & Fdz, Foie o] dRyEY Z71EdEd 53] ddxed A A
7 dZ o] AR 175.2%7)F SV et st el R g HExze 357} cal-
lus 8¢S £3A17] 102 25 o]led 42 Jo g MEpFo A8 shs do] A&y
ook Bt Wus) A Aol

gz o] callusE 15ml o149 R A M AAS ol £E#] 74 KA il &+
RS el b W7k 9SS wlt)h EiE ) callusE EAL HEEEANAE StHx
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Table 7. Growth rate of callus grown on Murashige and Skoog's media supplemented with 1mg /1 of
2, 4D, 2mg /1 of NAA, and 1mg /1 of kinetin and with different concentration of leaf essen-
tlal ()11 of Prius /”()mu nsis after .)U days Of culture

Growth rate by extract concentratlons( mi)

SpeCieS e J
0 5 1() 1[_ 25 50 100
Artemisia princeps var. orientalis 100 102 0 82.7 78 2 76.6 70.5 64.6
Raphanus sativus var. hovtensis 100 81.3 74.3 57.1 51.6 50.3 48.8
for. acanthiformis
Eclipta prostrata 100 175.2 102.7 49.7 20.8 20.5 16.3
Zovsia saliva 100 98.8 111.4 66.7 52.4 51.4 47.6
>AC>E>H RS Z Fo YT 25ml o] o] @il ol A& &> ) > 59> 3 & Jigo)

At
ol#] 3t A= & B9 )9 callus:Eol & w9 A
whel A ESHE T e A e kA gtz e] 9w 2
A A ) calluszil #0EIMER & —L e peol =
phenolic compound = 4§ ZHElt}, 1 o] -5 FiE(FH % 1991) oA s < fin o = RE 17
Fo| s E S Eelesl=d it F o] phenolic acid¥l 7] w) o]t} o] 8t A= cinnamic
acid#) =29l ferulic acid, caffeic acid 0] ghol AR A A} B3} So 2

[s]
g et R callus F50) 2EA =S SRS R 1983) = B2 giukE g o)

S {E®RpEOl B HEH KEE
S Sl dE RS ARS8k cylinder cupiE Tt SHH B AWM O R HE ) HES AAS AT
Fig. 13 #v}

Gram Bt BRI Staphviococcus aurens, Enterococcus faccalis B Streptococcus pyogenes ik
F 24120~ F3F ML ‘}L]'Er’ o] S ritioll immated 35 c A 24~ 4841 7F &S
A3b v 9.3~ 13.0mme B H NGRS 2 st A o)

Gram &t F28 Q] Klebsiella pnewmoniaeBithke Ficeb F—igir o] 1248014 9.8~ 10.3mm¢]
BHIHEE }f/hki SIS AL Enterobacter cloacaet= 24A17F Hidiikol M+ 3@ 10 9492
48~120A13F i EE N M = 9.0~ 9.6 mme] MFIH 7 ik o, Escherichia colix= 2421 7F
S e 37T A 24 ~48A17E ok wiFA] S ol ST 48~ 12041 3% HhhiE ol A1 9.0
~10.3mme] #AEE Fakstd o)

Pseudomonas aeruginosa, Serratia marcescens 2 Salmonella tvphi B 2] HHITE S 241204
bt e g 37CoN A 2441 3E wiloket A iR fiRi o] SIRlo vk 48A1%E vl kAl = B
F 9.0~13.0mme] #HIFEE K2k,

AR el Ae i E BEE e

Ofe

b Zb7] M e Eeg sl B 23l Table 83
o,
Escherichia coli, Enterococcus faecalis, Servatia marcescens= 1,500ppm ~ 10,000ppm-E ol A &=

Aal g ago] ¢l o1} 30,000ppmell A= 245 JiEEAS el o) go) zhekx] Bk 1
#Hul Gram BHEERE Q) S, aureusy= 10,000ppmoll A i gifE ol Vel Gram FEE e P.
aeruginosa= 1,500~ 30,000ppm2] EpEol A A& HMEEH] 1doh
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Table 8. Effects of essential oil from Pinus koraiensis leaves on germlcultural test

Concentration Escherichia Staphy /m occus Enterococcus DPse zm’m;mum Serratia
(ppm) coli anrens face 11/1\ daeruginosa marcescens
1,500 + + + + +
2,500 + + + + +
5,000 + + + + +
10,000 + - + + -+
+ —

30,000 - - -
¥ +:growth, —: no growth

1w =

AR Qo] kS Aol AFSRH A 2o callustEK 2 A RS IS o, 1 R
=R 2o)rh dar, = M e B 57rERE A dAH A s /4 & 93
£ olo] il 2 essential oil & MSkHiol H7tale] callusE A 7 £ ES ZAbs & A1 A
& YR B Qo) mmbdEAM ¥ AAEA AR Sreiv MSES ] ShF 9l o] essen-
tial 0il-8 5 /1 7}t Rl A& 23] A kol {RifEe Sl

DA Al AR H i b essential oiloll WhE g NS AP Hdviy Aol R
U2 e Aol AL, ol k&Ml 2ste] gHel A AAHANL &35 30,000
ppm ©]/¢l A8 ol A= R A gl 23] o o] Mlyre] zhepx] H o)

Pt

b

51 /8 3Tk

FFEIHE. 1976, O v EEEE FEIEIIC BT 5 WIE. M, RSO Bk L SRR
A SR BTG

BEEE - B4 1983, Cinnamic acid Al = A o] Pisum sativiom L, o] A A 4a B3 2 g7 3}
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