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Inhibitory Effect of Disinfectants and Antibiotics on Rusty-root
Symptoms in Panax Ginseng C. A. Meyer

Hong Woo Park*, Eun Jeong Lee*, and Jae Eul Choi*'

*Division of Plant Science & Resources, Chungnam National University, Daejeon 305-764, Korea.

ABSTRACT : The endophytic bacteria were isolated from the rusty-root ginseng. This isolated bacteria were occurred the
rusty-root ginseng with artificial inoculation. For the suppressing of rusty-ginseng, disinfectants, antibiotics, kitosan, micro-
organisms and metabolites were tested to isolated endophytic bacterium. All of the isolated bacteria strains were sensitive
sodium hypochlorite, however, some of isolated bacteria lines were sensitive to other tested materials. For example, D (dide-
¢yl dimethyl ammonium bromide), ClO,, ODDA (octyldecyl dimethyl ammonium chloride + diocyul dimethyl ammonium
chloride + alkyl diethyl benzyl ammonium chloride), GD (glutaraldehyde + dimethy cocobenzyl ammonium chloride) sup-
pressed some of bacteria strains. Otherwise, some of antibiotics (e.g. ampicillin, chloramphenicol, erythromycin, kanamycin,
neomycin, rifampin, streptomycin, tetracycline) were sensitive to the isolated bacteria strains. All of isolated bacteria strains
were inhibitive to the mixed formation with neomycin and streptomycin, and neomycin and tetracycline. Both sodium
hypochlorite and antibiotic mixing of neomycin and tetracycline were effective to prevention of rusty-root ginseng of sub-

merging ginseng in the ginseng field.
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4 Aulisztel] FHsHA BAs] goig FEHE
(A 5, 1984; Z 5, 1996).

A, HHe 24 vER A Ha, AE gday 7
Foll &JsiA A= Zo] ofHH (L F, 1978; ©l, 1991),

B AN, F AFrrch ARGR AH Fo] Hule)
2991 Aolgkx BuEUT (& 5, 1995; = £ 199). &

H, Yang ef al. (1997)> A 3L #EEdo] dien=z
EEHA A 223 FEE ol EHd] o] Fert
AAE s A7 Ade X3 v Ee] drrt Auelr =
2 Ho = u|Fo] Hof o|g mAEF Q9] o] 2557
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BAAE Hole vAEL Cylindrocarpon sp., Erwinia sp.,
Pseudomonas sp., Kurthia sp., Bacillus sp. Lactobacillus
sp., Micrococcus sp., Neisseria sp-5°] BAE|UTH (Chung,
1974; 2 &, 1979; Matsuo & Miyazawa, 1984; Yang er
al, 1997; Yun & Yang, 2000). 2, ZHz3o|r Hald
Fusarium sp7t S 4275 WadE 22 Aol &
3t} (Punja et al, 2005). L&}, AA7EA] AHE FEst
E 493 7iFel dis] sk weEAA] ¥ e, AW
A fde] Y mAEd Wi E =] A& Q.

B A7zl o)d A7E S Aus vells el
A WAMTEE O BRI ol WSS A HEE
Az AAEFe A fARH AAEI 7 s "e
IRIBIAT} (Choi ef al., 2005). =3, EXE730) e
IRAEE AR A3, EETEC] BoH, 771805 Al
gl whg} o5 WMol T Hwe] o] It
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3 F SR A=Y ol g Ale] IHE Fole Zlo]
o] Ao 3 9 vl o= Zdidrt. 2 ¢
Aol Fax WAE 9] AYuBE E AFAE o83 A
Eotd A dEo] AFE 2 Ut} (Chung er al, 2006;
Hwang et al., 2006).
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1. A0 st HtHzSaro| Zpd AL
Choi et al. (2005)°] <&l 2 futo] A" WS
ol-gat axAl B WAERA Azl ©E olE #F9
AL ZASIETE King's B agar (bacto peptone 20 g,
KoHPO, - 3H,0 1.5g, MgSO, - 7THO 1.5g, agar 15g,
glycerol 15m¢, 7 1L) ¥iRo] A5AE A2 I4
& T2 Nsl =Ud £, AW fdds =Uela #9
AAARE AT AR 2EAE D (didecyl dimethyl
ammonium bromide 10%), CIO(CIO, 24,000 ppm), ODDA
(octyldecyl dimethyl ammonium chloride 2.250%, diocyul

e 0Z

dimethyl ammonium chloride 1.125%, didecyl ammonium
chloride 1.125%, alkyl diethyl benzyl ammonium chloride
3.000%), GD (glutaraldehyde 1.5%, dimethyl cocobenzyl

ammonium chloride 1%)Z Z}Z} 5008 8438l ARSI,
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NaOC! (sodium hypochlorite 99%)= 6004 3|Xs}] ARE-
&ttt

2. SPlAol thst MUiREao| Aed A

King’s B agarttiAjoll A2 WS =9sta 2 9
ol Z}z+ ampicilin (10 £g), chloramphenicol (30 4g8), eryth-
romycin (15 £g), kanamycin (30 4g), neomycin (30 4g),
rifampin (5 1), streptomycin (10 4g), tetracycline (30 £g)7}
¥3Fd 3AA) disc (paper disc for antibioticys &¥¥2 &,
28CellA 397F mjdsle] AR AR S 2RI 34
Ao EFAME AdAME, 44 0me TEE 4T
neomycin (N} tetracycline (T)S 1:1 ¥1&2 &g Q=
242k 30 g 9k 10 g 9] F== 3143t neomycin (N)#} strep-
tomycin (SyS 1:1 H]&E £ 4E paper discoll T3]

7 olgskitt.

3. M ubMoly| g HY

ARRE kA2 A, NaOCl (6008] 3]4]e¥), D, CIO, ODDA,
GDE 77z} 50080 2]A4igt )8 ]88l DS} CIOE 1:1 ]
€2, ODDAY} GDE 1:1 HIEE &gt o]&slc). ®
gk 387 AA2ZM vlEAA @ovl E4; Bioshieid Co.,
Ltd.), 215 AE)71%5 =04 (10000 34; Goemar Co.,
Ltd), 02% 71EAF (MW 179.17, pH 58y ARM&3ld 2 &
F2 AT YA EAE 3029 FEE A3 N3}
S 1:1¥E2 S A} 742 30 g9 10 g9 FERE
3%k N} S& 1:1 v 82 E3I%E A o838, ZuA|
2 ol EFNE, A LTolE, JEE A3
A3 Bkl Al s frdshs CG20105 (4groba-
cterium tumefaciens)®} CG20126 (Pseudomonas marginalis)
TS &, AEE S B3 AT el A
A UElG A8 ©E e 5 Agste] TAA e 3
A A EE ZARIATY AAE 248 10° cellsmlE
A% Zizbo] FFEE 112 EFS gl 2087 AAAA
AAZ BAMS S8k, &A% BAS 22k Al 5
2 AR F oA S8 ok A A"
FY a7t Al Asatgen, e wixge
4 702202 27k (1Zk: 90 cm x 180 cmy¥) 3uki- 2R
Aok A e AR, @AY A GAE uid 43
Agaigon, Zeass iz Tde] At Ay
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Table 1. Proliferation potential of bacteria isolated from rusty ginseng root in response to various disinfectants.

Type of disinfectants

Isolated bacteria
NaOCI'

D/CIO?

B/ODDA B/D GD/D ODDA/GD

Agrobacterium tumefaciens —
Agrobacterium rhizogenes
Pseudomonas marginalis
Pseudomonas sp.
Microbacterium oxydans
Rhizobium tropica
Burkholderia phenazinium
Lysobacter gummosus
Rhodococcus erythoropolis
Rhodococcus globerulus
Rhodococcus leguminasarum
Microbacterium luteolum
Psudomonas veronii

Ensifer adharens

Variovorax paradoxus
Unknown

IS s |
H

*NaOCl; sodium hypochlorite 99%, D; didecyl dimethyl ammonium bromide 10%,

ClO; CIO; 24,000 ppm, B; benzalkonium chioride 10%,

ODDA; octyldecyl dimethyl ammonium chioride 2.250%, dioctyl dimethyl ammonium chloride 1.125%, didecy! dimethyl ammonium chioride
1.125% and alkyl dimethyl benzyl ammonium chloride 3.000%, GD; glutaraldehyde 1.5% and Dimethyl cocobenzy! ammonium chloride 1.0%.

- negative growth, =; slight growth, +; positive growth.
5/, mixed treatment.

HEZ AR AUEE 457 (0 B4, 1 1~10%, 2
11~24%, 3; 25% oPho & 3t MAER Akl Ake
A8kl SAS programollA Duncan®] TS AAISIATE

Zo o oz

1. AY o] A0l tist Zpd AL
B A ARE =9 e BFs BH, AslEs
ol-g3le] wlEIFol MF 52 Bashs 947t FHE
NaOCl, ClO, A3 2 A4F=d] 38 ol AULA
el D, ODDA, B, ¢HI3|=A¢l GDE W& & Ut ol&

A=A tigh AUGare] 72448 AR e Table |
7} 7}l NaOCHE 6000 343k wix)ol] =2eh & A
SUrFS =UEk A BE FAEe] ARSI Xk i
ClO, D, ODDA, B, GD¢] tiFst &3t a3& AR A4,
ODDA/GDe] &89 Hzle|s BE AW fukgo] AR
23}, D/CIO, B/ODDA, B/D ¥ GD/D AHal= a5 o
& 749 2olE Rylon, tiFHoR AW {ide] A
AL JAShs 895 BYch

2. EYi Fuiro] kiAol st 244 AL

pa

Aol v AR FuEel AL 2% BES g5
X RS AR BIe Tuble 29 20k Zizbe] A §
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2 A=7E 2530, neomycindt
=

o FAA| wet o ZeA
tetracycline & neomycind}t streptomycin®] AT EE
A frdato] ZAEE BAT

dutxo g PAAE HUMFe FAL dAlstd] 2719
ek 223} S volge 98 itk ulEha, AW
WAl 2gk AR WS 2719 WAlskE WRteR Neo-
mycin, Tetracycline, Streptomycin®] B&s &7t &=
Al Aoz AZtE eIt

k>

SH Y MHOSIE MM MEDE Zee @il oixl=

g «
0%

NaOCl, D/CIO, ODDA/GDS] A=A &3t Al ¢ st
2 AAS A TS 20043 Ho olyska, 20053
1080 AF3k] ARRAL 2 A 85 AR A3,
D/CIO, ODDA/GD AHele Az zke g2l T o]
Aol eyt gz} vt SR, AS= A
ZaIdt). 25 Welo) gk AYHE woFe Mg 2
n A EAA] A FAME A Az gl2Tet Al vy
o}, FFo) Zaske § ASe] Axsit. Z2Ev, NaOCl
A Te tzTeb vlmsie] AAAHA Aske] 7t Bl
= EOE Aok flou), AW WA EI} 0342 T
14001 v)sf 2HHA G237t 903 A0E Ve AUdd
orje] Aztel AXFATH (Table 3).
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Table 2. Susceptibility of bacteria isolated from rusty ginseng root to different antibiotics.

. . Type of antibiotics

\dentified bacteria Amp Chl Ey  Kan  Neo  Rf  Sr T NS NI
Agrobacterium tumefaciens 10.6* 9.7 19.7 9.3 12.5 11.5 10.3 11.5 16.5 18.0
Agrobacterium rhizogenes 9.0 ND ND ND ND 8.0 ND 13.0 11.0 19.0
Pseudomonas marginalis NDS 3.0 ND 9.8 11.8 10.5 8.8 10.0 19.0 19.5
Pseudomonas sp. ND ND ND 10.0 14.0 10.0 8.0 11.0 22.0 21.0
Microbacterium oxydans ND 9.0 11.0 13.0 14.0 2.0 9.0 13.0 21.0 18.0
Rhizobium tropica ND 7.0 ND 1.0 20.0 13.0 8.0 11.0 200 200
Burkholderia phenazinium 9.5 9.0 12.5 6.5 9.5 6.5 9.5 12.5 225 260
Lysobacter gummosus 10.3 10.7 9.0 6.0 8.3 15.3 9.7 10.7 17.0 18.7
Rhodococcus erythoropolis 11.0 9.0 15.0 12.0 16.0 12.0 10.0 11.0 19.0 19.0
Rhodococcus globerulus 12.0 110 120 120 14.0 10.0 10.0 9.0 170 170
Rhodococcus leguminosarum 10.0 13.0 15.0 13.0 15.0 11.0 10.0 12.0 28.0 25.0
Microbacterium luteolum 5.5 5.5 5.5 12.5 10.0 3.5 12.5 13.0 22.0 21.5
Psudomonas veronii 5.4 4.8 7.2 9.3 11.5 7.2 8.5 9.3 20.5 21.2
Ensifer adharens ND 7.0 ND 8.0 ND 11.0 8.0 11.0 21.0 21.0
Variovorax paradoxus ND ND ND 10.0 16.0 ND ND ND 15.0 15.0
Unknown ND 9.0 9.0 10.0 14.0 8.0 9.0 11.0 18.0 18.0

tAmp; ampicilin 10 zg, Chl; chloramphenicol 30 ug, Ery; erythromycin 15 ug, Kan; Kanamycin 30 ug, Neo; neomycin 30 zg, Rif; rifampin 5 g,
Str; streptomycin 10 pg, Tet; tetracycline 30 ug.

he diameter of clear zone (mm).

SND; not detected.

Table 3. Efficacy of various immersion treatments with disinfectants, microbial and natural agents in growth and rusty root of three years old

ginsengs.

Root Root Root Degree of
Treatments diameter (mm) length (cm) weight (g) rusty root
Control* 19.14a* 19.90a 23.22a 1.40ab
NaClO 19.08ab 18.26a 22.60ab 0.34b
D/CIO® 17.95ab 18.77a 18.46¢ 1.94a
ODDA/GD 17.51b 18.47a 19.29bc 1.34ab
BS 17.43b 19.20a 18.81bc 0.81ab
MA 18.05ab 19.23a 17.84c 0.87ab
Chitosan 17.35b 19.40a 17.88c 1.34ab

tControl: no treatment, NaClO; sodium hypochlorite 99%, D; didecyl dimethyl ammonium bromide 10%, CIO; CIO; 24,000 ppm, ODDA;
octyldecyl dimethyl ammonium chloride 2.250%, dioctyl dimethyl ammonium chloride 1.125%, didecyl dimethyl ammonium chloride 1.125%
and alkyl dimethyl benzyl ammonium chloride 3.000%, GD; glutaraldehyde 1.5% and dimethy! cocobenzyl ammonium chloride 1.0%, BS;
biostimulants, MA; microbial agent.

*Different alphabet showed significant differences at 5% by Duncan's multiple range test. Each datum is average of three replicates.
5; mixed treatment.

amale] BRA dare] AEHAH W A PRl A Ak Ausbl Us 48 A4S 2R o, A
SOME E7F gL thETRD NS 99108 ol & A, AN 5 FATeR Erzdd JaF AN
SAE Aol A7, ASEAE Holu, 2%Al] ZFE ¢ 202 47w} Qo A % PN Sol o
o] S402 AEH QUS) FFL R oz 4 WS} Bashnw AzE.

Zpslo} AT, EW, S2E 2Ae A2 J1EE 49 B4R

0 Ege] AYFE o8 T FABARE Auae) FHS O 4. AWM L DN X2t ML w0 DRl 43
A AL BAOL ot A%o] Ta RASRL, AR ANARIN Haadie] g4de 1) A ETA
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Table 4. Efficacy of various immersion treatments with antibiotics in growth and rusty root of three years old ginsengs.

Treatments Root Root Root " Degree of
diameter (mm) length (cm) weight (g) rusty root
Control 16.53 a* 22.76 a 16.86 a 157 a
N/TS 1413 a 20.43 a 11.76 b 0.47 ¢
N/T/W 16.38a 18.18 a 14.53 a 1.45a
N/T/L 15.19a 18.51a 13.36a 0.93b
N/T/Zeo 15.24a 19.98a 13.97a 0.80 bc
N/S 15.75a 2214 a 16.16 a 0.67 bc

*Control; no treatment, N; neomycin 30 pg, T; tetracycline 30 ug, S; streptomycin 10 ug, W; white carbon, L; loess, Zeo; zeolite.
"Different alphabet showed significant differences at 5% by Duncan's multiple range test. Each datum is average of three replicates.

§/: mixed treatment.

7t Al =AM ZHH Ao aay} JeAE Yolr]
Aeted, ol AWM {IF Agrobacterium tumefaciensSt
Pseudomonas marginalisE BE8)AL, B4 559 neomycin,
tetracycline 2 streptomycin®] YA g HAAZ F

LB, ), Bl B3 FAAI)) sk 29

S| (]
- AL

E e A%
£ o] 83 Ayl WAE-E JLsl] Skl AAlE AW
SAF-E sodium hypochlorited] =% 74403, D

A, A B 7B, vAEA, A

A YL sh= Fo|EFE, ALTolE 2 FEE HUlsly (didecyl dimethyl ammonium bromlde), ClO,, ODDA
o9 a3y AESIATH 20053 B o]d &, t}as] 7t (octyldecyl dimethyl ammonium chloride +diocyul dimethyl
Lo ¢lie] e T AW WA FEE 2 A= ammonium  chloride +didecyl  ammonium - chloride + alkyl
Table 49+ 7}, neomycin} tetracycline®] A2 AU diethyl benzyl ammonium chloride), GD. (glutaraldehyde +
A3} AR, hx) 8ls] FHEst 7P A el dimethyl cocobenzyl ammonium chloride)oll= w59l we}

o, ZFo] A Wie dde B ZEAE A7t
3 Auleliie 230l th FAA ] EAE mrrk 7t
ARt A g3 A4Sttt €9, neomycinZt
streptomycin®} EFA = AWPAY tThh EFHE Ho|X,
Asole BrE Yk XA ko, ol A 27
of ZYAE A7 BE A FelA Hwo] tixTH ¢
S APEH A

B Ao AM&3E FTeAls BEAARA ojE5E &9 34
&loq 019“;}@-‘:‘31 AA 015 AAATE AHZA \:_L FRol ot
& BRI g2 IRIEAL ol IVAF 238
Brale] Tl ziaﬂg Zeet Axz HRlck, &g, A A
ol W o4 Ao ¥ A Myt EFY Fg
nl g Ae] E=g QAT 7FsAde 71Q1g Zlez AzhdEr

o)ate] Ao Eoh)] @S ¥ W] wE 2l
K215 93t 2EH 2o oJs] WAEE, AW it F
Aol A feiMe 25A 2 A FHEF AlRo]
fasitia A=, 2 Aol ARgE M B 7|
REAAE the 2 gAle] &35 Rele Ze Jev A4
SHAG zFERe 5 EAE] x2HoumE sMujset
He|A7be] AE7F Fasicta AzbEct Al Ao As)
2 3 g EFR e 4F felae] A Ade
23 2o FEvAEe] 328 SIAA W] e oA

A Qe B8-S SRATIE ABEAEY Tl a7

Eojzit,
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Aoz kgt HHtAFS] thF-E2 ampicilin,
chloramphenicol, erythromycin, kanamycin, neomycin, rifam-
pin, streptomycin, tetracyclineol] tsle] 4o WS-SR
©1, neomycin + streptomycin, neomycin + tetracycline®] &
PUTINE BE 797 a0 wesil, A4 4
AFE& B HEF3 F, NaOCl (sodium hypochlorite),
neomycin? tetracycline?] EEA2]7}F 7Hg AwAo] EHE
et 22}, NaOCIE A3k 254, 7)1, v

A AlgAl 237t AW PIEsISith
At A}
B =Re FYNM AdE F-71e/IEAK (2003-2006

d)e] A-pu] Aol o8] AL ofdl] FAE HT.
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