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Identification and Antibiotic Susceptibility Test of Bacteria from In Vitro
Cultures of Pinellia ternata and Tea Plant

Haeng-Hoon Kim*, Gyu-Taek Cho, Mun-Sup Yoon, Ju-Won Yoon, Eun-Gi Cho
National Institute of Agricultural Biotechnology, RDA, Suwon 441-707, Korea

ABSTRACT Contamination of bacterial infection is one of serious problems in in vitro culture system of root crops.
From the contaminated tubes over 140 of petiole cultures of Finellia ternata, a medicinal plant, 4 genera 8 species
48 strains of bacteria, including Aeromonas and Pseudomonas, were isolated and identified and another 8 strains
were nat fully identified. Most of them were motile Gram positive bacteria as in common in early stage of in vitro
culures. Six strains of bacteria, 5 of Gram negative, including Fnterobacter, and 1 of Gram posttive, were identified
fraom the embryonic axes cultures of tea plant. From the susceptibility test to pre-screened 5 antibiotics, all of the
bacteria except for 2 species of Pseuidomonas were susceptible to cefotaxime 60--100 mg/L. While 60 mg/L
erythromycin only was effective to Pseudomonas. Combination of erythromyecin 20 mg/L and cefotaxime 60 mg/L
totally suppressed the growth of all bacterial strains tested. Susceptibility test of bacteria from tea embryonic axes
cultures showed similar results. Combination of erythromycin 35 mg/L and cefotaxime 60 mg/L was effective to 15
bacterial strains and partially effective to 1 unidentified.
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Ageicl =5 dAslE 29 Ede = virus, bacteria,
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2235 A2E B35t} (Eapen and George 1990,
Holford and Newbury 1992; Leifert et al. 1992). 5-2], carbeni-
cillin, penicillin & f-lactam#| € M= 100~500 mg/LE
LolME AeAE AAs Ak gouAe JaEd 2
ARS 7% ALE BT} (Nakano and Mii 1993;
Kim and Chae 1994). 71 7)7s) tisj= skA 7 AE#H A
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2402 2334 th Grami+)2 BUGM (Biolog Universal
Growth Medium, Biolog Co.), Gram(-)& BUGM +1% glucose
oA 25 Aheikdt & Zkz} Biolog GP 2 Biolog GN
Microplatesl| 4 30°C o 24474 wisket 435 Microlog GP
9 Microlog GN Database o] 4] W)@ s}d ¢l T 35140 3}
0% ARUENSL 47 9 F 294 2079 Az
AZS A% WY A9 TUD wEoT By T
]

02!
0)‘-
=
oy
ok
1)
ot

o]3}2 2% WA EH| FA 025 um membranes] filtering
3t SHAE 22 AT E Arpslad A 7 Hhle
TSAH|R] (Gram +43) B BUGM (Gram %) #j#]¢] 23] o]
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724 A5AE 952 PGS 299 140 7]
o] FHERH FEEE Mduel 46 FRERH EI|g AL
2 Az AzlebA EALS Holt(1993), Staley (1989) 2 Biolog
A}2] databased] W7 Ele] 42 8 48 A5 ZASHEIA, 8
75 nEAEHYT) (Table 1). 2 £ Aeromonas £& 25
12 257, Agrobacterivma£ 2 4 4, PseudomonasEE 4
= 21 75, Xanthomonas2-2 1 752 Aeromonas hydrophila
2} Psendomonas pickentii 20) Z¥2F 12,16 52 FE2 o]
T, O ool BT 13748 FFelAwt FE=E
EFAE 8EE EF O399 Adoldad, vl o £ 4
e IgFYeE epsith AE=Au G 27 @F )
AT A B AT T = AYsiies BF 24 1
24 HFo 2N FE Pseudomonadaceae 2 Enterobacteri-
aceqed] ST Leifert = (1989)2] B ¥s} 72 ASS @
At ele2 F= od 279 29 EHE oA sled, o]
= 9E Ao ZAAEAY FHY Ealsl= Aol 4
Solt} (Leifert ef al. 1994). ¥ o] 127 218 =5 127]4
okel & Bl 240 Al = 73% = Staphylococus, Micrococus
£ Bacillus £ F 1§ FAOIHL 25% o] 2 FA4019
=, 65% = H|-- 24081t} (Leifert er al. 1989; Leifert ef al.
1991). o] AT 7 2 EHFY g5 G2 23S
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Table 1. Characteristics of bacterial strains isclated from the petiole cultures of Finellia fernata (Thunk ) Breit.
Bacterial strains

Characteristics

1 2 3 4 5 6 7 8 g 10 11 1213 14 15 16

Gram stain - - - - - - - - + + + - + - - -
Shape rod rod rd rod md rod md rod rod rod rod rod rod rod rod rod
Fluorescens pigment - - + + - - ND ND ND ND -
Motility ND ND ND ND + - - +

+

+

+

Catalase
Onidase
Nitrate reduction
Gelatin hydrolysis
Starch hydrolysis - -
Urease ND +
Arginine dihydrolase - -
Indole - -
VP test - - - -
Phenylalanine deaminase  ND - -
Utlization of tween 80 + + + +
D-arabitol - - - -
cellobinse -
D-fructose +
D-galactose +
a-D-glucose +
maltose {+)
D-manmnitol - - - -
D-mannose - - + +
D-melibiose - - - -
D-raffinogse - - - -
L-thamnose - -
SUCTOSE - - - -
D-trehalose - -
acetic acid + +
p-hydroxyphenylacetic acid - -
D L-lactic acid + +
+ +
+ +

+ +
+ +
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L-alanine

L-asparagine -

glycerol + + +

Biolog similarity 050 052 074 ND 061 083 087 079 ND ND ND ND ND ND ND ND
-0.56 051 050 -074
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No. of tubes tested 16 2 1 2 1 12 3 1 1 1 1 1 1 1 1 1

1, Pseudomonas picketdi; 2, Pseudomonas solanaceraum; 3, Pseudomonas putida; 4, Fseudomonas aeruginosa; 5, Xanthomonas maltophila;
6, Aeromonas ivdrophila;, 7, Agrobacterium tumefaciens; 8, Agrobacterium hizagenes, 9-16, Unidentified.
Responses are denoted at +, positive reaction; {(+), weak positive reaction; -, negative reaction; ND, not determined.

Table 2. Identification of bacteria isolated from the embryonic axis cultures of Camellia sinensiz L.

Strain’ Species Gram Similarity” Symptoms of bacteria’
M1 Cedecea lapagei - 0.82 milky
M3 Enterobacter gergoviae - 0.63 milky
P1,P2,P3, M3 Pedioeaccus acidilactici + 0.36—0.75 light gray, small colony
2,C3 Fseudomonas corrugata - 0.59~0.70 brown, large colony
B1,B2,1 Fseudomonas fliuorescens tvpe B - 0A2—075 gray brown, sticky
N1, N2, M2, M4, C4 Salmonella subspecies 1 G - 0.75—0.82 milky

ISy:rrq:)to:ms of bacteria cultured In MS medium; M, milk colored; P, pink colored; C, crecked; B, bubbled; N, non-symptom.
*BIOLOG test.
SSymptoms in which cultured on PDA for Gram (+) or BUGM for Gram (-).
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e $9EEE Cedecea lapagel, Enterobacter gergoviae,
Pediococcus acidilactici & Salmonella subspecies 1 G 222
thdstA FREAT Sk 2 AFeEo] RFEA @d
AgAHu =] w2 B EYoHz AlFo] AEHEE
E% Saimonella subspecies 1 GE TAE YT 29Zr}o] 33
=R g A5 MSHiA 7} Ay Al 2] glo} A
o] JAEH AlF2E9s BAT 7 gsid AR, opE o
A B fe AwedAe =7 gttt g0 EF
st @ Al 7ol A FHEsied vz A 2 AepA] gA
U = AFEEE Bol7| fFe (Long eral. 1988), 7141 4
Qo) lge) ARelS BAs Boke A9 B
Aol gle MS Ao A o572 vitropaths A7 =
Ad = ALl <haith (Leifert and Waites 1992).
2B EHE FEEE By 29
22 Z (Gunson and Spencer-Phillips 1993), 21537} 2ot
eBhE AL e A E4-5 HA Ath (Cooke etal. 1992).

AT 22 AgAEvE fFo =R e B A
=9 A e 24 A3 A3, ampicillin (800 mg/L),
cefotaxime (100 mg/L), tetracycline (100 me/L) = 2] o] A
Pseudomonas:2] 222 |25 UWA] AL s B
At} (Table 3). 53, f-lactam A E 2] cefotaxime-2 A F 3 2]
4219 peptidoglycans] B2 Ashahed lysisE 24P
o 24 bactericidal B 7} 95 9t old} (Barrett and
Cassells 1994), H| 73} 2w da-2 2A5= B 9=
ZLE YA or (Eapen and George 1990; Kim and Chae
1994; Mathias and Boyd 1986), 100500 mg/Lejl 4] A18M|
AL As|sk] 25kl (Nakano and Mii 1993; Young ef al.
1984). Pseudomonas corrugata D P. fluorescens type Bl T
3] ampicilling 800 mg/Lel e YA EA7} §190m, cefo-
taxime= A2 § 1-297R2 £ Ao A HAT 74
ol = Aol F53ah o] F F£ erythromycin A 24
st rads BEE, 35 mg/ll o4 sdAtt 4
A 2AE JeE 2, 20 mg/L o3kl E 1249 Bk
AR e8] AA EAF Boltph 79 ol 2dE] A4s)
%o} Macrocyelic lactones 152 erythromycing procaryote
ribosome 2] 508 subunitse] Z§s]A A 45 s
Ao =2 dHFT} (Young eral. 1984). & A7 244 7} &
A7} L erythromycin#} cefotaximeS ETPA g 24 @
EAAABT P& $F¢ erythromycin 20 mg/L.3} cefo-
taxime 60 mg/L.2] EFAZ M FAg ZE Ao A
£ BHLH, AT 27 5o FPeMe TUg ZHE AY
t}. ol T A Y A Yot JpEes FRE F
At} (Falkiner 1988). H9, kg E a7} =2 Z0 =2 ¢ezl
rifampicin (Mathias et al. 1987; Young et al. 1984) Pediococeus

Table 3. Susceptibility test of bacteria to antibiotics isolated from the
cotyledonary embryonic axis cultures of cryopreserved Camellia
sinensiz L.

Treatment (mg/Ly C.lap. E.gerg. P.oacid. P.cowr. P.fluo. S.sub.

Control 3! 3 3 3 3 3
Ampicillin - 100 1 1 c 3 3 1
200 1 1 0 3 3 1
400 0 0—1 G 3 3 1
800 0 c0—1 c 3 3 0
Cefotaxime 20 0 1 1—2 1—3 2—3 1—0
35 0 o 1 1—3 2 1—0
60 0 o 1 1—2 1 0
100 0 o 0 1—2 0—1 0
Erythromycin 10 2 —» 3% 2 —3 1 2—3 0—2 253
20 1 -2 1—-2 1 1—2 021 152
35 0—1 1 0—1 o 0 02
60 0 0—1 o 0 0 0
Rifampicn 10 2—3 2—3 o 3 3 3
20 2—3 A o 3 3 3
35 152 153 o 1—3 1—3 2—3
680 0—2 12 c 0—1 0 1—3
Tetracycline 20 1—2 1—72 1 3 3 2
35 1 0 1—0 3 3 1
&0 1 0 o 2—3 2 1
100 0 [+ c 2 2 0
Ery. 10+ Cef. 35 0 o 0—1 1 1 0
Ery. 15+ Cef. 48 0 o 0—1 0—1 0—1 0
Ery.20+Cef. 606 O 0 0 0 0 0

C. lap., Cedecea lapagei; E. gerg., Enterobacter gergoviae; F. acid.,
Pediococeus acidilactici; P. corr., Preudomonas corrugata; P. fluo.,
i"seudamoms fliuorescens Type B; Sal. sub., Salmonella subspecies 1 G.
0, non-symptom{thoroughly dead); 1, suppress more than half but
ot thoroughly; 2, suppress less than half; 3, non-effective.

— : degree of suppression was changed between 2 and 7 days after
inoculation.

aciditacricie] siAT Z2pAES BHo)

vhe} grvj o= RE F2 T3 Ad=el W] Table 3
o] Al wpe} S7FA] #EAE AT EEE d=A e 2
7} (Table 4), o{™ HEA S| |- FHE 8T w34 d
8 #F7} ZF arAds BolAle @3k, erythromycin 35
mg/LF cefotaxime 60 mg/lL-& EFAMNES o 432 75
= Az ZE Ade] 2pAS By

H 2

Ageg-s 7 g =4A Az FA4FH syt g
S @Mu9EE D49 140749 oud Fuzsh
Aeromonas & 5 44 8 48 255 TAHNEL, 8 25 1
AU o152 FE 7MY 2704 €8 2544 T
@AM ST AT A F DA S| GO EHE Entero-
bacter & T J9&A4 AT 5573 I¢FAT 155 573
sttt vlE] AdE 57ER] Al ek ol ATy A
2 AR A3, cefotaxime 60100 mg/L Ao s Pseudo-
monas=2| 255 A YA Algeo] A4S BEA,
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Table 4. Effect of antibiotics on suppression of the bacteria isolated from the peticle cultures of Pinellia ternata (Thunb ) Breit.

Treatment {mg/L}
Strain Ampicill-in =~ Cefotax-ime  Frythro-mycin Rifampi-cin ~ Tetracyc-line Erythromycin + Cefotaxime

400 &0 35 35 60 20+60 35+20 35+60
A. hydraphila 3t 12 0 0 0 ¢ ¥ 0
A. rhizogenes 1 1 o 1—2 0—1 a 1 0
A, tumefaciens o 1 0—1 0—1 1 1—0 0—1 0
FPse. aeruginosa 2 1 0—1 2—3 3 1—0 o 0
Fse. pickettii 1 1 0—1 1—2 3 0—1 1 o
Fse. putida 1 I 1 2—3 3 1—0 o 0
FPse. solanaceraim 1 0 o 2 3 1 1 0
X maltophila 1 1 0—1 1 0—1 1 0—1 o
1 1 I o 1—2 o 1—0 0—1 0
4 1 It t—1 1 0 1 1 o
7 1 0—1 0—1 1—2 0 1—0 0—1 o
15 W] o o 0 o 0—1 0—1 0
21 0 It 1 o 0 0 G o
32 1 W] 1 1 0 0 ¢ o

43-2 o I 0—1 0 o 0—1 1 0—1
44-2 1 1 t—1 1 0 1 G o

I0, non-symptom({thoroughly dead); 1, suppress more than half but not thoroughly; 2, suppress less than half; 3, non-effective.
. degree of suppression was changed between 2 and 7 days after inoculation,

Pseudomonasz| thajr= erythromycin 80 mg/l 2] 2] 5Ho]
EAA 019t} Erythromyein 20 mg/L7} cefotaxime 60 mg/L-&
PGS o FAe ZE ATy A4S gds] 94
stk 2T TR S0 25 E F2g Al el
et A A 43d sk Brythromycin 35 mg/L
cefotaxime 60 mg/l. T3 2]7} 15 50 B2 093, =4
S7) e 1779 $RALE B A9
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