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concentrations and anti-browning agents

Hee Sun Roh - Jong Bo Kim

Received: 14 November 2014 / Revised: 17 November 2014 / Accepted: 18 November 2014

(©) Korean Society for Plant Biotechnology

Abstract To establish an efficient proliferation and rege-
neration of PLBs (protocorm-like bodies) of Phalaenopsis
plants, a variety of propagation medium types, various
concentraions of sucrose as well as liquid and solid type were
tested in this study. Further, activated charcoal, citric acid
and ascorbic acid were compared whether these agents are
suppose to reduce the browning in culture process using
PLBs of Phalanopsis plants. With regard to the proper
propagation medium, VW medium showed 1.3 ~2 times
highr than those of other medium in an index of increasing
for fresh weight and 50% higher than those of other medium
in the frequency of shoot regeneration. However, regarding
liquid and solid types of culture, there were no significant
differences in the proliferation of PLBs and regeneration of
shoots from PLBs. In the experiment for a variety of sucrose
concentrations (0 ~ 50 g/1), 10 g of sucrose showed 30 ~ 50%
higher than other concentrations in increasing index and
10 ~ 50% higher in the regeneration of shoots from PLBs.
Regarding the reduction of browning in tissue culture via
PLBs of Phalaenopsis plants, 1 g of activated charcoal showed
only 1.5% browning of PLBs cultured. Whereas, other treatments
including citric acid and ascorbic acid showed 6 ~ 16% of
browning of PLBs. Therefore, activated charcoal was selected

H. S. Roh - J. B. Kim (<)

Azofsim oz Muiet Muasta)

(Department of Biotechnology, College of Biomedical & Health
Sciences, Glocal Campus. Konkun university, Choong-Ju,
380-701, Korea)

e-mail: jbheel011@kku.ac.kr

as an efficient anti-browning agents for the culture of PLBs
in Phalaenopsis plants. Using above-described results can
be contibuted to the establishment of mass propagation system
using PLBs of Phalaenopsis plants in the future.
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A& SFe & FAaAdS AL g7t 2E Al
Ao, F7IEet el sFAda 9 Al A
= EFALE A il A2e FHwAlL F5S
o 4= Utk IdelE Skl A7 el
A A=A e F5 diFEe] T SollA AAts
= o9 FFoln, AR gt AR, 3

Aet719 B4t & EAHS 7HAIAL Qe Lo H] 8
2Aujopol ©la) WAEE G RES AHE 7
Asto] A4 ¥4 A WASHE EAUSES 8T & 9)
o, FAAG A HRH 2 AP FAW &
28 =9FE 982 SHoh(Kim et al. 2001a).

oll&= AR = 74 A vl SK(Intuwong and
Sagawa 1974)0] A% HRo}, AHH 4ES AL
3, sl Aol Tiet waeiol 4
o Wrhs A7
o}(Been 2003), 3}73--2f) ¢4 #H(Tanaka and Sakanishi (1978))
T 314 A7F A H A (Homma and Asahira 1985; Lin 1986),
LH(Kobayashi et al. 1991) 2 HoKTse et al. 1971; Inchihashi
1992) 5 dHA Fo] @ o]§HiL St} ol5 HH
A ZEE =5 callus, shoot 2 PLB (protocorm-like bodies)
o SEH A4t Wol o]gH Qth I F PLB=
PLBFE=5 9l5to] 3t o] wol B astA| oFil, PLBALA
o] FAEE7E Hohf RAotH Ty whEw, LA ujF 2
% Alol= PLBE w25t o] dotEs Eefst= &
PET 3% o]HE 7HA AL §lej(Kim 2010), PLBE ]2t
iz A AA O] gt 24 9o dasich daE
oh, & A 2715 Y HE3eE EHe] ot
Z i SHbrowning) A4 F A A FAFORE O
FEof ghet, AExAu oA ol & HAIst] f1gt
Fo R HEm3ehEo AStE WA sk AEsHAIQl 1
E}Y] C (ascorbic acid)@} - AAK(citric acid)S 2 o|-&3$HS
(Paek et al. 2001), L} HKo et al. 2009), ZH+ (Abdelwahd
et al. 2008), 3= =(Roubelakis-Angelakis and Zivanovitc 1991),
conostephium pendulum (Antony et al. 2004)o]| A ®]E}T] C
T FAbe] AR Al YlEe HisHih
S B (activated charcoal)i= o &l 9 #Hl=& &5t
A EH| o] AW oA (Pack et al. 2011)3}= EHE, 11
ZF(Madhusudhanan and Rahiman, 2000), 7F=}(Carlberg et al.
1983) 2! ZFF(Abdelwahd et al. 2008)o| A ZH=H A A A 2 A
o 537} A EL o, ol FA Wol AT % 55
o]-& Fth(Kauth et al. 2008).
uebd] B QAToIAE thepe WAER 127 Al
HAEfA], sucrose 5= A5 T A viA 24
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Zes AL PLBE S4= fl8 el 2 Alz2E AA &
T 7l2xA|2 oF 5 mme] 27| 2 Zre} VW (Vacin and Went
1949) 3 vl ] ¢l VWABH| X|(1.625 g/l VW, 30 g/l sucrose,
0.5 g/l activated charcoal, 8 g/l phyto agar (Duchefa, Haarlem,
The Netherlands), pH 5.2)& 7| 28] X &2 d}o] 452utc} A
ojuloRS: AAEAT B oA BE 7]ul ujoke 2451°C,
16417F %57] sk A o] o] AT,

HiX|E EomAlL PLB & HW

i 2] & F577F DellssAl S PLBHGS A] PLBSA] 9 A&
stofl m A= GgFoll s Lopr 7] flste] PLBEHEAE
VW, Knudson C (Knudson 1946), Orchimax HJjX|(Duchefa, Haarlem,
The Netherlands) @ HCau} ®|(Lee et al. 2010) of Z}Z} XA
shol PLBZA1% 9 AREHES vjo} 45 ol 2ABHATh

oAl L PLBSA] 9 A28t Al A o] BF (A, AL
A ofl wet ot G v A A dopriuar & A
TE TSI Agars A2t VWABHIA S A
A2 o]gstglon, 457t vy - PLB A S7H&

Sucrose ST PLB A% Hw

Wi Z]of H7tE e B4 Y(sucrose)d EE=7F T Al
PLB F4 9 Aj&3tof| ozt FFe vA=A otk
A} sucroseE 0, 10, 20, 30, 40, 50 g/l s =H=Z VWABH]
Aol d7tsto] 437 vwiF - PLBO| HAF F7He 4
NZEAEE 2Aelo] b iohod.



J Plant Biotechnol (2014) 41:223-228

225

ZHYRA AMe| =1

el A 2w A 2 A A Ao mhe e Al
2 PLB Z9A) Ato] tfe) obms] $lo) A Eks
(activated charcoal)@} &FAFS}HA| Q1 HIE}H] C (ascorbic acid),
A AKcitric acid)S 0.5, 1.0 gIX VWABH| =] o] H7}5}o]

T Al A PLBY ZRs&S AT
Znt g n
HiX|E T sAlA PLB A% H|W

uj 2] o] FF7F deflis Al 2 PLBHGF A| PLBS4] 2 A&
Shof] WX = gFol el dobi 7] $15te] PLBHEHAE
43‘—3—4 ajj ]( W, Kunadson C, Orchimax, HCa)o] X]A}
O PLBE 4% 5 AAFS ZHtol
a %ﬂ%% Zl¢i 7% Axh, VWHl ] o A 384 =
S7Fsto] 7Hd & PLB SAA&5 HY O H(Fig la), A
BH ©1A] 74.0:2.2%2 orchimax (53.3+5.8%), HCa (21.0+3.6%),
Knudson C (14 2+1.4%)0] ]3] PLBOJA] AlZHFRYL0] 20~
50% o]AF =2 ZoF YEYTHFig. 1b). Park et al. (1996)
9] AF AT o A= VW, Hyponex, 12|11 MS (Murashige

and Skoog 1962) N vjZ| o] A A A PLBY Z4]
&2 v wdt A3k VW A A v 2| o A 30% = PLBZ 4] o]
A AR Ao e} B Q7o BUS ARE 1

At} sFAuk Kim et al. (2001b)2] &1FLo) 4 MS, NDM
(Tokuhara and Mii 1993) & VWH|X] & H| a3t A3} PLBS
A]&3 MS2F NDBH Ao A thar 52 2O YEon,
E35] NDBHJA|of| 4] wj%FE PLBE t}2 Hjx] 9] PLBR L}
7 A1 AR et e Aoz vpely) o]
o 2ol 2ol ek PLBEAS] Aol k 9l e W
i) I PLBRE Al AHE-3H HiA] &=
=4 ]01]5 JTFS u| %] 7| HHEO]Q- Tk E th(Kim et al.
2001b). 2 A A= 7P £ PLBZEAE LS WE
VWH A S 7]E o2 HAAHEC] apple powder?} banana
powderE 712 713 VWABH| A7} o] &3t H71E2
o] gl 7% VWHlR o} wamstel o £& FAALE
Ureblo] PLBZA] Ml X2 o] S-ahsir(elo]E] w]A|A))

HiX| EfQlH PLB A% H|I

HA E= A wiA] FEjoll whE LAl PLBO| A

g vlae st RAAA AAFel 27 271
of A WA ET} 015 & 435 BYlon, Azua
& oA 363%2 A iR RTh 17% koLt $olHal

H
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Fig. 1 Comparison of medium types on the proliferation and regeneration of PLBs of phalaenopsis plants
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Fig. 2 Comparison of medium types on the proliferation and regeneration of PLBs of phalaenopsis plants
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Fig. 3 Comparison of sucrose concentrations on the proliferation and regeneration of PLBs of phalaenopsis plants

Zpol= W E ] 9FQh(Fig. 2a, 2b). Kim et al. (2001b)2]
Ao A SAMAF Y TeflisAlLe LA v H A u)
A(FAH P SA& & Zol7t gl BHH %
A AFol A= A A A 52.2% 2= HAEEA] E Tt 0.9%
=2 SAEE B At o= PLB ¥ callusT
ol A wj A7} HA| wf AL membrane raft o > &
=2 E‘}il’/}(Teixeira da Silva et al. 2006). B+'H Park et al.
(1996)0| A = Zrefl 5 Al 20| A PLBSA]of] HA| EHA|H A
2] tol| A 1] Hj x| 2 bubble column 2] L H T} 2 ~ 4}
=2 58S HYnh

Sucrose ST PLB 4% HlW
Sucrose 'z o] W= PLB A Ao nja]=
o= 7] 93 0, 10, 20, 30, 40, 50 g/12] sucrose

i <&

27 A7

& 1}

—

S A3 10~20 g/l H7F Al 2.3 ~2.58) A F F7Fsto]
0,30~50 g/l (1.1~1.9 ) F7}e+ A5 Het FAF 57t
of a&#¢ Aoz UERTh(Fig 3a). E3F 10 g/lofA
303% 2 7HY =2 §89 Alx WSS Ho] VWABH]
] ol 10 g/l sucroseS A7} A] PLB A A of 7}4 887 0]
2} #dohE h(Fig. 3b). TF2 g5 Al 2(Kim et al. 2001b)
A A3} of A= 0, 10, 20, 30, 40 g/19] sucroseE A ] gt
A} 10 g/19] sucrosex=7} 74 A ekst Ao g2 ey
2 dAFdnel FYstlon, AHTR AA wieF oA
T sucrose 0, 1, 2, 3, 4, 5, 6%= A7FsE 23} 2%9] A&
o7 ge FroA 7MY =2 AFES E % thKusumoto
1980). 3FA| R 7} o] A A A 3E vl vl &F(Karami et al. 2006)
¥} ufe] AFE HH(Eum et al. 2010)9] - ZH2F 12% S
60~90 g/19] sucrose M7} Al =& A& AHA|ZufjEAy
WA akES Bl o]9f & Adte it A&
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Table 1 Effect of anti-browning agents in media on browning
from PLBs of phalaenopsis plants

% of browning

anti-browning agents

0.5 g/l 1 g/l

Activated charcoal 4.1+0.9 1.5+0.5

Citric acid 6.7+1.4 12.5£2.5

Ascorbic acid 15.8+1.4 15.8+3.8
A ofl = *Jtﬂx—i HAsES H7beke 487 got
(Paek et al, 2001), F_% 9] sucrose A2 A] A9 AE
P& Fol A=A WSS AAsH] dZolet wetEr;
webs I 52 A7HE de A9 AHRYe] EokAA|
U2 sucrose?] =S AAAZA FQA7} Qlch(Inchihashi

1993).
ZHYX(N| X2 2ot

2 AFolA TElsAls A Al FATE He A
X A of Al AR ko2 HiHA

C, +44h& VWABH]#|

7y Aejsto] ZAW&S vkt 1
1 A7} A 1.540.5% 2 7 e 7y
g Hile ]E}‘ﬂ C A7k Al 15.8%, T-A4F F7F Al
6.7~125%2 UEh} Fdli5Al A 23 WA]of Hlag3
ol Ao & YETHTable 1). 11304 533F0] 100 ~250
mg/l o] RS APt A}, o F55 ALt 45Fol
A ZHEFR o aylAolgtal R 11519 © m(Madhusudhanan
and Rahiman 2000), A W] t]=o] A H]E}Y] C, a-tocopherol
a2 3 SAEAE HU1e At 2R o gatE o)
O 1}, PLBEA] o &= H| A &% 9 A2 et Teixeirada
silva 2013). Paek et al. (2011)] B30 oJ3}H et A=
W3t FAo] W] Egol Hv, o sEsleE
Feto] 2uish YA Bgo] HAW, 1R
Sab gl @ dEsigrERn ohyzh WA
W, ABARZEAES FRAnR FEadd &
oolch te sisich & €714 WALR o0
XHHHXI@‘FH sucrose %l Zvy

T oo o

J{Lo&

xﬂ

g5 A~ 7] PLB %’%‘ ] 51
A 2™l 2A 71ofstelet deE

1A

o
I

|35 A| 2 PLB (protocorm-like bodies) &2]-& ©]-8-3}¢f
!y gistel ot 2

hvi 3
=]
Yzl 9 Az R AA Be

AR 2], oA x| oF LA} A &) 3}, sucrose FE 5Ol

PLB SA1 3} A% A&Esto] a3p7t QA 28 Sde
4, citric acid @ ascorbic acid 50] Zd|35A]A PLB v oF
A s AAe Fashed E3vh ex) ok
A B TS SusT 1 AT, i 424 24
X2 98] AFEE= VW, HCa, Orchimax @ Kudson C HJ
A % VW 2|7} PLB 4o 4] e} uj7) o} w1 Al A
4 1.3ufoll A Hof 2vf o) FAlaE 12l Al A &S|
A S0% ol4F & B8 mof Foich HA w2 A
A= VWH] A o] apple powder ¥ banana powderS A 7}3t
VWAB 87| 7]wko.® of#] B sAlul kel 4 PLB 54
e AZAYESLL v wd A, EA Ao &3t
Apol= WA A 3Tt Sucrose F=F 0~50 g A2
Aol A= PLB FA41 2 &3t a& = ot 10 g A+
oA g e Aue wel Foth sAo R el
Al PLB &4 W 283} 3p Ao A 23 T st 2
St ZFAA7]7] Yoo A, citric acid?} ascorbic
acidE A 23t AgolA = e 1 go] 1.5%%] 7+
e 4¥eS Uedt oed AdANE 3 2
g5Al& PLBE o83 t&54 2 A& AlA &=

of ZA 71efstel et dekE)

AL AL

3 A (project no. PJ0092-
96082014)0] x| 210 o5t o] Zo]H0oH, ofo] FAFEY
U,
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