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Protoplast Isolation and Culture of Rhynchostylis

gigantea var. rubrum Sagarik

qaide laynsT uas awiles maeln”
Wuttichai Kaimuk” and Sompong Te-chato”

Abstracts: In this experiment, isolation of protoplasts from leaves of in vitro-grown Chang Daeng orchid
(Rhynchostylis gigantea var. rubrum Sagarik) was carried out using various types and concentrations of
enzymes and osmoticum. The results showed that 2% (w/v) cellulase Onozuka R-10, 2% (w/v) macerozyme
R-10 and 0.5% (w/v) driselase dissolved in 0.75 M mannitol, incubated under darkness for 6 hours gave the
highest number of protoplasts (1.28 x 106/gram fresh weight) and viability (92-95%). Culture of the protoplasts
at density of 5 x 10° protoplasts/ml in liquid MS medium supplemented with 1 mg/l 2, 4-D, 1 mg/l KN, 3%
sucrose and 0.75 M mannitol promoted the highest survival rate. Only protoplasts anthocyanin containing
underwent cell division and development. However, development of the protoplasts into callus and plantlet

was not observed. Factors effecting protoplast regeneration will be further studied.

Keywords: Rhynchostylis gigantea var. rubrum Sagarik, orchid, protoplast, anthocyanin, microcolony
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Table 1 effect of various enzyme combinations on yield and viability of Chang Daeng orchid protoplasts

after incubated in mannitol 0.7 M for 5 hours.

Enzyme (%) Yield of protoplasts/ g fr wt Viability
CR-10 MR-10 CRS Dri Pec (x 10%" (%)
2 2 - - - 11.1+1.81a 72.58+24.29™
1 2 1 - - 5.2+0.34cC 78.70+20.09
- 2 2 - - 4.3+0.51c 73.52+7.21
2 2 - 0.5 - 12.8+2.28a 92.19+2.03
2 2 - 1 - 8.2+0.29b 80.0045.00
2 2 - 05 05 4.2+0.75¢c 95.23+8.25

" Means within the same column followed by different characters showed significantly different by DMRT at P <0.05,

ns = not significantly different

CR-10 = Cellulase Onozuka R-10, MR-10 = Macerozyme R-10, CRS = Cellulase Onozuka RS Pec = Pectolyase Y-23,

Dri = Driselase
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Table 2 Effect of incubation period on yield and viability of Chang Daeng orchid protoplasts after
incubated in 2% Cellulase Onozuka R-10, 2% Macerozyme R-10, and 0.5% Driselase, 0.7 M

mannitol for 5 hours.

Time (h) Yield of protoplasts/g fr wt Viability (%)
(x 105)1/
4 4.624.42b 80.00+8.66"™
5 5.311.41b 91.53+7.50
6 10.5+4.20a 84.32+0.87
7 4.0+£7.07b 87.77£10.71

" Means within the same column followed by different characters showed significantly different by DMRT at P < 0.05,

ns = not significantly different

Table 3 Effect of concentration of mannitol on yield and viability of protoplasts after incubated in 2%

Cellulase Onozuka R-10, 10% Macerozyme R-10, and 0.5% Driselase, 0.7 M mannitol for 5 hours.

Mannitol (M) Yield of protoplasts/g fr wt Viability (%)"
(x 105)1/

0.65 5.2+0.34c 92.06+0.68a

0.70 9.11£0.25a 78.4319.22a

0.75 9.7+0.60a 87.83+2.84a

0.80 7.0£0.47b 61.7716.71b

" Means within the same column followed by different characters showed significantly different by DMRT at P < 0.05,

ns = not significantly different

Table 4 Effect of culture medium on survival rate and cell division of protoplasta at 1 week after culture

in darkness.
Medium 1 week
MS ++ 0.3120.02
VW + 0.23+0.02
%2 MS + 2 VW + 0.26+0.02

+ cell survive ++ cell division
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Table 5 Effect of plant growth regulators containing in MS medium on survive and cell division of

protoplasts at 1 and 2 weeks after culture in darkness.

Plant growth regulators (mg/I) Response
NAA 2,4-D BA KN di 1 week 2 weeks
1 0 1 0 0 - -
1 0 0 1 0 + -
0 0 0 0 1 + -
0 0 0 0 0 + -
1 0 0 0 1 + -
0 1 1 0 0 ++ -
0 1 0 1 0 + ++
- cell death + cell survive ++ cell division
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Figure 1 Effect of age of leaf on yield and viability of protoplasts after
incubated in 2% Cellulase Onozuka R-10, 2% Macerozyme
R-10, and 0.5% Driselase, 0.7 M mannitol for 5 hours.
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Figure 2 Development of protoplast in MS medium supplemented with 3%

sucrose, 1.0 mg/l 2,4-D, 1 mg/l BA and 0.7 M mannitol (culture of

density of 5x10° protoplasts/ml) (bar = 50 um).
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Wslananasfiuanls uidngudauluseandaelsl
TIUAIRE 4 Fla lumsineniaualista-
wangsfgefimn  usilislananasfuenldannlufia
218 8 aansniasyAullERng idesmnann
fiaadnauenlslreiudiuauunn uanadn
waulslaentuduasanisdauasunisuiaunas was
munasgasiUslananasfuanldannlundanls
LN (m‘wﬁl 2C, 2D)

szinan incubation  Fudeufiniudn
awauiefinaseduan uazaaNildiinaes
(2549) T98N1UITUN
Tudouimerluasazansenlminuivll doali

Tslananas Ineanaimil
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Tdslanarafidanianazaiuidinanas
(2003)
Fudouluaeandasls
Dendrobium Prathum Red lunaaanaandiiunan 3
dlus denaldsnuan Anuiiaan uavdnenzaed
Iﬂiimwmmﬁﬁﬁ@m anaimil (2549) WU szaIziean
incubation g lundae dessumysdiunan 5
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TLHULLINN incubation

Fqlu9 danalianuiunaraaundisnueellsin-
wanasgegn aruiulundonlddraunasagld
X2 ul/ 2 da; dl
wauie 6 dalne Winaanan deszazioan
incubation luaasndaslEaunsunundnndaslaly
ana Dendrobium ilitlasluaesndaelddraund
ANHMNLAZTINGN
NTUFAALTRNANAITVNLANF A WIS
aadilsznay warlnseasnaluaasing denali
osmoticum  MlUA9AY AN NDUIR9 osmoticum
geiuliiananazinlillstananasi@emauda €
fruflannsuLiaEmadansng (Evans and Bravo, 1983:
Wallin and Eriksson, 1973) ainnisdnmiiiie’ld
Mannitol  AANWNT W 0.7 Tuans Tanuauldsin-
el o o vy Y X
wanasnusnldanlundoelddraunsgegn wadl
Wasannluaesndns lEEnaumnad Anuuwde wazaiuin
WU UNTTRADY AOUTRALATAINNIT N84
osmoticum  aavdNsazataiaulmi IFdAug Ay
dl rd‘ Y 1l o o
110 evannldsianarasnuenlslddndanas
F9TTMNN osmoticum NNz ANANREINARD
o aaa d’d' v
A1UIU hAzANNNTIRYagllslananasi nwanl
uananifadanasannuegsanaaalistananas
Gl (YryEil, 2540) osmoticum Awsnzanazaan i
Wslanwanasnasnsanliuinaw Nl llslananas
w9 I lunnswnsiasallsin-
WANABTIFB9LAN osmoticum  ARELNBAILIANLIAY

Tdifienvizaunn

osmoticaundnllsinnanafazad1enslamadauun
Tnsl (anadmil, 2549)
maziaaaldslananadainuaadandas’ld
Wuauuetlda luanmsiangns VW anulasaniu
8168111139894 A3 MS A Anududuanasesmils

Sajise and Sagawa (1991)

wazdsnAaIna1sAILANNITIATIALTA W0
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anrndninliininnaadawazainellsinaasule
Turnusillsiananasnuanainluaaandaslddng
wawanssniasty bim luansgas MS anadlulale
dnlusTananasaesdunidaansiasnisansaims
d‘ a 1 v v =
Wanssyannndndos livihuauuelda
arspuANnIsiasyAule Auasanis
Aurre9llsinnanas Kunasakdakul and
Smitamana (2003) wnziassllsiananasainly
gawreandntlfivhuanuerda Tuansmadgns PS
AALUAMAN NAA WNd 0.5 NaanTuAaans BAP
Wudu 0.4 AAANTUADARNT WAT Zeatin NI 0.5
TAANTNFADAAT NUI1 AINITDTNUILARARLAE
Wawnluwaadanasimuniudunanysalls o
pNatiafiusieanssInansiuansnaiulunisuL
wadnazRmuIn gl uNgsulud nnnaeellsin-
warasnuenanlundaeldduns lwamsgms Ms
BN 2,4-D 980U BA @NNIT0AETNNNINNLNYBS
lstananasflinngaluddaniusnaasnismiziasa
A o X ) ' Ao ' o
Wannaaeaseld wudnluenunsia 2,4-D dandu
KN gunsanilildsiananasnaninsean e ludilnnif
~ X ~ aal X
2 BINNTNIZLALN (N3N 5) Fansnziasly
Al s RtenNInilasananisalfu
WA osmotic A48 ARINN LAY LN (2547)
wnziaaellstananasaaaiouanaiugyumsn
wudn TuannsmaaiipoumanzaNinngn agngls
ARTNNTLAATRAN AN LANANAWAITUATNNS
T L e X
WziaeaIanaLanaeivaantl lunismisiasg
WsTananasianlunans lifdaumnaluni@dnen iy le
NABBIITNITINNLLAL WANITLALN AN T
dagtnlolls Tananadidamunuau asnglsnnul
wWun1sulead  Wyam (2536)
wnziaes Wslananafaes Aranda  luenunswman
2 e & calala %
waza1uN nadianawan llsTananadiasnsan L

F1ENIUIINNG

o
Wungn

= X o PN = X ¥ K
ANgANEI RN 9NAN LT B9F1 D9
Aan1uenldsiananasdnumunzanainlungoe s
v dl U ¥ o '3 =
Frauna e ldlganuanldsinnatasunn wash
aaa o %’/ = =& KX ada
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4n9219117 ANTAILANNITATLAL TR Wae grunnd
s
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U U Y '8 a
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1szneumae Cellulase Onozuka R-10 1 N4w 2
iwlafidusl Macerozyme  R-10 iindu 1 ilafidust

uaz Driselase |Wndw 0.5 tafidus uazdiuusesiu
osmotic  TagIld Mannitol Windu 0.75 Tuang laeld
sv8121901 incubation 6 G214 Tuiila e w9y
Nslananasigegane 1.28x10°
uAZAINRTARgeqn 92-95 wlafidus Wlenudnsiu
81919 MS Aaganumnuide 5 x 10° Tdslananas

AaNARANT NN 2, 4-D 1.0 RNaaniu/ams KN 1.0

AaNFNUNUTINA R

AANU/AAT Mannitol 0.75 M 21aiaeiluiiln 1-2
#ladf wudn Tlstananasdannlungaelddnaunelu
lwifleny s ddansfiinisafroueulsloaniui
unndalueny 4 &l addueulsloaniu
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AP NENAns ua 41 23tyunTn. 2547. nedn
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YOUTiTN. NIATINENAARTINEAT 35: 19-23,
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anaiml uauypzoar. 2549, waAtlANTuENLAZNNT
wnziaeslslamanasannlundae s waed
E%Tumyji (Dendrobium friedericksianum
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