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The optimal condition for Morus alba cv was an MS culture medium at 27C for 20 days.
Cheongmoknosang callus showed inhibitory activity against Helicobacter pylori at 1.05 g of wet weight
of the cultured callus. The callus formation of Morus alba cv. Cheongmoknosang was influenced by
naphthalene acetic acid (NAA), 2,4-dichlorophenoxy acetic acid (2,4-D), 6-benzylaminopurine (BA) and
kinetin at concentrations of 2 mg/1. The growth rate of callus was higher than it was when these hor-
mones were mixed with a single hormone. Thus, the optimal condition for direct callogenesis was to
incubate with mixture (2,4-D/NAA) of 2 mg/1 concentration at 27 C for 20 days. Moreover, the opti-
mal culture condition of the biomass in the mass production of inhibitory compounds against
Helicobacter pylori from Morus alba cv. Cheongmoknosang callus was to incubate in an MS broth (each
concentration 1 mg/1 of 24-D and BA). When Morus alba cv. Cheongmoknosang callus were incubated
for 20 days in a bioreactor, Helicobacter pylori inhibition of callus extracts was the highest at a clear

zone of 16 mm.

Key words : Callus, Morus alba cv. Cheongmoknosang, culture condition, inhibitory activity, Helicobacter

plori
M B
B U (Moarus albyye= A=l A28 Q& 93, T3, &
F 5 Folrotdl g Exgt) de Aol a5, AT,
AY, 9E59 g50| 1, &d, FF, 54, 1S A=
o dZEE o]&Ho] 23 v AeE A1 ET
BUYRE To7 A% 2457 AZE, 47] 371, AHA 44,
Fo] Hile S-S A5y A4S A, Lwo] &y
QA st= FHEFHE ZFA I Yoh3]. 2 BUF =
flavones, steroids, triterpenes, amino acids, vitamin 2 th&
o] mul& JEo] EAstL JoH, £ AE Ao P

WS dl, A gety 255 i Ao deA o
[5]. Asano= ¥'UHE 910 2 H-E| N-containing sugarsE 2],
&8 ShALH(2 4, 14] 8le) EAstaATe] Y dFES

*Corresponding author

Tel : +82-53-950-7755, Fax : +82-53-950-7762

E-mail : yjcho@knu.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

AT 1 o o] BUR AL d2HE v

N Piehe oA EH DB B S 220 S, 19],

2 A7 4 Sfd BEHL = ¥ 10859
71573 B Helicobacter pylori A 95 HAES v} gl11[8], 1
T B FF5Y oA FAE 2 FES AEo] ¢
g Aoz Huskad7, 9]
e Aoz A ol9fel® Yol FiH 8
AS A3 FEoto] Ao, ofF At g Gl o)
A 3ol Y&, FE&=2Y Tl ¥ AR £=71
2 UFA A7 o O3], A Eu ST S o] 8
S=d A7|ee A Aokl HEAAAAT o] &
S2A AFYET Fobo] 23HE FAsta o o] 7]
& AEfFY FEEEY NS AR UF Yt
(RS A

po)

Aoz M, Axudrle, Agas a4+,
FilF7lE T o] FoA AUk, 12, 15].
=/ %9l calluso| M & Helicobacter pyloriol
A, At Hojytkar B g up

X

)
oX
>
N
LU{)' il's3
TR |

S}
=2
o

30 & o M oty N o |r 2 M
o
o,
o

RUA s ofrt
12
2
e



o

=
o2
o
o

el Helicobacter pylori 9 A1 &4 9] o %A

A3 83 S
AHS 918 AT YBo7 Helicokacter pylarl te A &
H= 7R E HEA 2 callus®] biomassS 93 H %2 F
Z1& ¥ 3le, Helicobacter pylori A A9 710 38}= 71543
E49 giF At 7heds dFstaat st

Rz o

NI

Spot HE, HHY X callus =

Spot HEL AAT AHwd A ABE 244 el
70% olerSS ALgEte] 1027 33 W A F 1% sodium
hypochlorite® 203t A#dtal, Bd=E 3] AlHste 7}
ZxAZ F 1T em FE9f 7|2 e} ol A Aol spot
HEAT. olu) ALEE 1A WA E MSHI A S AFE-31] L
™[19], 27°C AolA] 3097 P v Fat et Callusd] &

Journal of Life Science 2013, Vol. 23. No. 3 369
= MSH| A o] &Y 0 2 saccharoseE 30 g/19] FEE A
stom, AFZHAZA naphthalene acetic acid (NAA),
24-dichlorophenoxy acetic acid (2,4-D), 6-benzylaminopurin
(BA)$} kinetin -2 plant growth regulatorg 10 pM9] F=
Z A" iAol ARE AdstaL 27ColA b skl
Callus Z4| AN A FAE calluse 47 TACE Ae) Wik

SEt=

o

™ O

A &9 callus HHG

A 89l callusd] %S 93 Wil =
o AAZEA Y T 2FE A A
A A% 1~3 mg/19] FEE AY3AL, F

Table 1, 29} o] IS,

i
T il

0o,

o
S
o
B
s
0%

BiomassE I8t callus starter MZ= ! bioreactor HHQF

Spot@Este] vlkE WA callusE A AE F, A2
%7b% 100 mle] Ead A wjA o] HFste] S44]7]L,
THA] 500 m1o] HA wj=]of Eate] WjYFAIA starters A=
3}l starter s 24D BAS 474 1 mg/19] 22 A7}
3k 10 19) bioreactordl] E3FAt}. HE£ % bioreactor= 27C

Table 1. Effect of plant growth regulator concentration on callus formation from Morus alba cv. Cheongmoknosang mulberry leaves

Plant growth regulator

Concentration of plant growth regulator (mg/1)

Wet weight of cultured callus (g)

Naphthalene acetic acid

1

1.02+0.14
1.08+0.11
1.08+0.11

2, 4-Dichlorophenoxy acetic acid

1.05+0.14
1.13+0.07"
1.10+0.11°

6-Benzylaminopurine

1.08+0.11
1.05+0.14
1.03+0.14

Kinetin

W N RN RPRWDNRPRWND

0.93+0.11
0.98+0.11
0.96+0.14

Incubation at 27T for 20 days.
Each value represents the meantS.D (n=3, p<0.05).

Table 2. Effect of mixed plant growth regulator on callus formation from AMorus alba cv. Cheongmoknosang mulberry leaves

Mixed plant growth regulator

Concentration of plant growth regulator (mg/1)

Wet weight of cultured callus (g)

2,4-D+BA+NAA 2

NAA+BA+Kinetin
NAA+2,4-D+Kinetin
2,4-D+BA
2,4-D+NAA
NAA+Kinetin

NN DN NN

1.3140.11
1.29+0.11
1.34+0.14
1.38+0.14"
1.43+0.14"
1.26+0.11

Incubation at 27C for 20 days.

NAA: Naphthalene acetic acid, 2,4-D: 2,4-Dichlorophenoxy acetic acid, BA: 6-Benzylaminopurine.

Each value represents the meantS.D (n=3, p<0.05).
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Fig. 1. Antimicrobial activity of Morus alba cv. Cheongmoknosang mulberry leaves 80% ethanol extracts and callus 80% ethanol extracts
from Morus alba cv. Cheongmoknosang mulberry leaves. A: 50 pg/ml phenolic content, B: 100 g/ ml phenolic content, C: 0 ug/ml
phenolic content (control), D: 150 pg/ml phenolic content, E: 200 ng/ml phenolic content
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Fig. 2. HPLC profile of Morus alba cv. Cheongmoknosang mulberry leaves ethanol extracts (A) and Cheongmoknosang mulberry leaves
callus ethanol extracts (B).
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Fig. 3. Culture of Morus alba cv. Cheongmoknaosang mulberry
leaves callus.
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Fig. 4. Effect of culture time on callus culture from Morus alba
cv. Cheongmoknosang: Each value represents the mean
1S.D. (n=3). Incubation was operated with 6-benzylami-
nopurine of 2 mg/1 at 27C.
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Table 3. Effect of plant growth regulator concentration on bioreactor for callus biomass

Hormones Concentration of each plant growth regulator (mg/l) ~ Wet weight of cultured callus (g)

2,4-D+BA+NAA

1

32.069.7
49.88+6.0
54.85+8.9

NAA+BA+Kinetin

55.58+8.9
58.45+4.3
55.59+2.5

2,4-D+BA

66.99+9.7"
73.01+4.3"
72.73+6.1°

NAA+2,4-D+Kinetin

38.47+7.1
35.63+7.1
35.63+9.7

2,4-D+NAA

N RPWQ DN RPRWDNRWLQDNDRPRWDN

W

58.45+4.3
66.99+6.1"
58.45+4.3

Incubation at 27°C for 20 days, NAA: Naphthalene acetic acid, 2,4-D: 2,4-Dichlorophenoxy acetic acid, BA: 6-Benzylaminopurine.

Each value represents the meantS.D (n=3, p<0.05).

Table 4. Antimicrobial activity against Helicobacter pylori of extracts from Morus alba cv. Cheongmoknosang callus

Inhibitory activity

Hormones Concentration of phenolic (ug/1) Clear zone (mm)
50 10.0+0.3
100 13.0+0.2
NAA+2,4-D+Kinetin 150 o oas
200 14.0+0.1
50 9.0£0.2
NAA+Kinetin 100 125402
150 13.0+0.1
200 14.0£0.1
50 13.540.2
100 14.0+0.1
HADAA 150 135201
200 14.5+0.1
50 12.040.1
NAA+BA+Kinetin 100 15.0:03
150 13.0£0.2
200 155401
50 14.0£0.1
2,4-D+BA+NAA 100 15,010.2*
150 15.020.1
200 15.50.1"
50 14.040.2
2,4-D+BA 100 15001
150 15.0£0.1
200 16.0£0.2"

Incubation was operated with 2 mg/1 plant growth regulator at 27C, for 20 days.

NAA: Naphthalene acetic acid, 2,4-D: 2,4-Dichlorophenoxy acetic acid, BA: 6-Benzylaminopurine, Each value represents the mean+S.D

(n=3, p<0.05).
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CHECMMorus  alba  ov.  Cheongmoknosang  calluse  HHNKEEZO| WE  Helicobacter
oviorr AMZZE S| AAt
TOH| - AFRIAT - ZEMOf? - ol2EE . olESt . 25 . w A28
(ABNSw A FFSE/ AFHEL

Y
sta), ‘vt AEFS/HF

Helicobacter pylori A &3 7 58 549 Ao s v S $g HH 20 MS AA ) x| ol| A 27T ol A]
2097 vl 9kl S w) 6.4 mmY V2 7 A Ao, HExAY callus A X AFZEAZE
NAA, 24-D, BA ¥ kinetin 5% 2 mg/1¢] 52 78t} 27Tl A 20487 v SRS o) =2 Rejx HAFES
9 F AN, AFEAEA Y EFAYFF AT B AYx FGE] =& A4S A F F Ao
oebA] B Ao AL H HERG FF59 AU WS $1¢ direct callogenesis®] 4 2 AFT2EO

Z 24-D/NAAES 2 mg/19] =2 &5 AP ste] 27Tl A 2047t wjdo] HAZANUT HE A callusZH-
Y Helicobacter pylori QA &2 9] t @S 91¢ W<l biomassE 918 bioreactortl] $-2 MS dA ] x| o]] &2
02 24-DS BAE 47t 1 mg/19] FEE Ag]std 2047 wjdatdS w7t HHxA

W &t callus 5559 Helicobacter pylori o tE A A| & 7= 16 mm®] clear zone®.E 7H =
&+ A



