LOAFNIT0IVDY

o (%3 4 [ ¢ o o
nau Q7mwuq Jcygy 1ugﬁﬂﬁmﬂﬂuWﬁ57ﬂﬂM1ULwﬂ“ﬂWﬂﬁﬂﬂﬁﬁﬂﬁﬁg ngu

o~ 4 v o w . -~
_qaﬂzwuq HUT 144-156 U4y §198I87U IINA 2522

L9l AT9VSTIN NGANEALIINANT LSTEALTAL URBUNUA B L anuS TauTA
uaxuwuﬂauﬁaoTagaﬁuwwﬁﬁnuwuazﬁzéau Senior Project n1A
o . . r'd o Vs £ « ar !
Y IMON YATTAG AR WMEIFAIAAT INIAVASANKIINBIAY 2509

"

Babcock,p.,and Carew,DsP. Tissue Culture of the Apocynaceae
I. Culture Requirement \and Alkaloid Analysis ™ Lloydia

4 (1962) : 208-213

Binns,A.N. " Developmental Variation in Plant Tissue Cul-

ture " Environ.and ‘Experi. Bot.21 (1981):325-332

Bennici,A.,Buiatti,M., Tognoni,F. ;Rosellini,D.and Giorgi,Ll."Ha-
bitution in .Nicotiana bigelovii Tissue Culture : Dif-

ferent of Two Varietiies 1 Pliant and Cell Physiol.13

(1972):1-16

Chaleff,R:S.,and Torrey,J.G. in Genetics of Higher Plant:Appli-

cation of Cell Culture.pp.243-257,Cambridge University

Press, London, 1981

Constable,F.,Rombold,S.,Chatson,K.B.,Kutz W.G.M.and Kutney,J.P.

" Alkaloid Production in Catharanthus roseus G.Don VI

Variation in Alkaloids Spectra of Cell Line Derived

From One Single leaf " Plant Cell Report 1(1981):3-5




Constant

136

in,M.J. " Chromosome Instability in Cell and Tissue

culture and Regenerated Plants " Environ. and Experi.

Bot. 21(1981):359-368

Cooper,L.S.,Cooper,D.C. ,Hildebrandt,A.C. and Ricker,A.J.

Court,Ww.

Chromosome Number in Single Cell Clones of Tobacco

Tissue " AmersJ. of Bot. 51(1964):284-290

E. " The Separation of Rauwelfia Alkaloids by Thin

Layer Chromatography " Can. J. of Pharm. Sci.1(1966)

1 76-79

" The Alkaloids of Rauwolfia volkensii Stapf

Can.J. of Pharm. Sei.3(83)% (1968)70-72

"

Alkaloid distribution in Some African Rauwol-

Court,Ww.

Court,w.

Court,Ww.

fia Speciés—"—Planta Med:48 (1983):228-233

E. and Habib,M.S. " Separation of Rauwolfia Alkalocids
By Thin'Layer Chromatography " J. of Chromatogr.80(1973)
:101-109

Ex and Iwu,M.M. " Chromogenic Reactions of Rauwolfia

Alkaloids After Separation by Thin Layer Chromatography"
J. of Chromatogr. 18%(1980):199*207

E. and Timmins,P. The Thin Layer Chromatographic
Behavior of Some Rauwolfia Alkaloids on Silica gel

Layer " Planta Med. 27(1975):319-329




Court,W.

137
E.Harris,M.J. and Steward,A.F. " Problem in The Quanti-
tative Separation of Rauwolfia Alkaloids By Thin Layer

matography " Can.J. Pharm.Sci.7(3),(1972):98:99

Cutter,E.G. in Plant Anatomy @ Experiment and Interpretation

Dougall,

Fox,J.E.

Heble, M.

pp 50-52, William Clowes and Son, Limited, London, 1869

D.K Nutrition and Metabolism/in Plant Tissue Culture

As a Source of Biochemical (Staba,E.J.ed.) pp.21-58

CRC Press,Florida, 1980

" Media Factors AfTfecting Growth " Environ.and Experi.

Bot. 21(3/4),(1981):227-280

11

Growth Factor Reqguirement and Chromosome Number in

Tobacco Tissue Culture " Physiol.Planta.16(1963):793-803

R.,Benjamin,B.D.,Raja,P.C.and Chada,M.S Studies on Shoot

Organ Culture,of Atropa belladonna and Rauwolfia serpentina

in Plant Cell Culture in Crop improvment(Sen,S.K.and Giles,

K.L eds.)pp.57-63,Plenum Press, New York, 1983

Heintz,D.T.and Mee,G.W:P._ " Morphologia , Cytollogic and

Henke, R.

Enzymatic"Variation in _Saccharum Species Hyvbrid Clones

Derived Friom €allus) Tissue " Ameri J. |of Bot. 58(1971):

257-262
R. " Selection of Biochemical Mutant in Plant Cell
Culture: Some Consideration " Environ.and Experi.

Bot.21(1981): 347-357

Hochstein,F.A.,Murai,K.and Baegemann,W.H." Alkaloids of

Rauwolfia heterophylla "J.of the Ameri.Chem.Soci.

77(1955): 3551-3554



138

\

Iwai,S.,Nagano,T.,Nakato,K.,Kawashima N.and Matsuyama, S.
" Expression of Nuclear and Chlorplastic Genes. Co-
ding For Fraction-1 Protein in Somatic Hybrid of

Nicotiana tabaccum and N.rustica " Planta 147

(1980):414-417

Krebs,K.C.,Heusser,D.and Wimmer,H., Spray Reagents. in Thin

Layer Chromatography(Stahl,E.ed.)pp.854—905;Springer
~Verlag , Berlin Heidelberg, 1969

Krikorian,A.D, O’Conner,S.A., and Fitter,M.S. Chromosome

Number Variatim and Karyotype Stability in Cultures

(=4

and Cuture derived plants in Handbook of Plant Cell

Cultuse Vol I/ : Techniques for Propagation and

Brceding{(Evan,D.A.,Sharp,W.R.,Ammirato, .P.V and
Yasuyuki,Y.) pp.-541-573 Macmillan Publishing Company,
New York, 1984

Larkin ,P.J. and Seowcroft,W,R. "Somaclonal Variation a Novel
Source of Variablity from cell Culture for Plant Improve

ment v Theor ! sAppd .0 Genet nlds (¥981)a197-214

Somaclonal.Variation : A New Op-

tion for 'Plant “Improvement’ in Plant 'Tmprevement and

Somatic Cell Genetics (Vasil,I.K.,Scowcroft,W.R. and

Frey,K.J. eds.)pp.159-178, Academic Press, New York,
1982

Leving,C.S8. and Pring,D.R. "Diversity of Mitochondrial Genones

Among Normal Cytoplasms of Maize " J. of Heredity 68

(1977):350-354



139

Lindsey,K.and Yeoman,M.M. " The Relationship Between Growth
Rate, Differentiation and Alkaloid Accumulation in

Cell Culture " J. of Experi. Bot 34(1983):1055-1065

Linsmaier,E.M.and Skoog,F. "Organic growth factor requirment

of Tobacco tissue cultine . Physiol. Plant.18, (1965)

:100-127

Maliga,P. " Isolation /and characterization of mutants in

Plant Cell Culture " Amer.Rev. of Plant. Physiol

84):518-542

(¢}

o
5(1

(%]

Meins,F.,Jr. and Binns,A.N: " Cell Determination in Plant

Development " Bio. Sci. 29(1979):221-225

Meins,F.,Jr. " Heritable variatin in Plant Cell Culture "

Ann. Rev. of Plant.Physiol.34(1983):327-346

Mitra,J. and Stewand,~Fan0. mrGrowthnInduction in Culture of
Haplopappus gracillis II. The Behavior of the Nucleus "
Amer., . J. of Bot. 48(1961) :.358-368

Murashige,T. " Plant Propagation Through Tissue Culture "

Amer. Rev. Plant. Phsiocl. 25(1974):135-166

Murashige,T. and Nakano,R. " Chromosome Complement as a Deter
minants of The Morphogenic Potential of Tobacco Cells™

Amer. J. of Bot. 54(1967):963-970




140

Murashige, T.and Skoog,F."A revised medium for rapid growth and
and bioassays with Tobacco tissue Cultures. Physiol.

Plant. 15,(1962):473-497

Neumann,D.,Krauss,G. ,Hieke,M. and Groger,D. " Indole Alka-
loids Formation and Storage in Cell Suspension

Culture of Catharanthus roseus G.Don. " J.of Med.

Plant. Res. 48(1988):20-28

Nikolaeva,L.A.,Volloesovich,A.G. " Influence of Growth
Stimulants on Accumulation of Biomass Alkaloids

in Suspended Tissue Culture of Rauwolfia serpen-

tina Benths" Rast.. Ress 13(3),(1977):450-455

Nikolaeva,L.A.,Vollosovich,A.G. and Blinova,K.F. " Dyna-
mics of Alkaleid ~Accumulation and Biomass in

Tissue Culture Suspension of Rauwolfia serpentina

Benth. "+“Rast. Res. 13(1),(1977):75-78

Nikolaeva,L.A.,Vollosovich,;A.G. and Gutman,S.N. " The Growth

of Rauwolfia Serpentina_Benth Tissue in a Suspensicn

Culture Part 2 The Productiom of (Finely D

Tissue Culture " Rast. Res. 14(4),(1978):568-572

Ohta,S. and Yatazawa,M. " Growth and Alkaloid Production

in Callus of Rauwolfia serpentina Benth " Agric.

Biol. Chem. 43(1977):2297-2303

Ogins,T.,Hiraoka,N. and Tabata,M. " Selection of High
Nicotine Producing Cell Lines of [Tobacco!Callus
by Single Cell Clonings " Phytochem. 77(1978)
1907-1910



141

Oono,K., Genetic Variability in Rice Plants Regenerated

from Cell Culture in Cell and Cultured Techniques

for General Grop Improvment.pp 985-104.,Science Press,

Beijing, 1983

Pelletier,S.W. Alkaloid in The Encyclopedia of Chemistry

(Ham,C.A. and Hawley, G.G eds.) pp.47-51, Van
Nostrant Reinhold Company,New York,1973
Pring,D. ,Conde,M. Esand /Gengenback,B.G. " Cytoplasmic

R.
Genome Variability ‘in Tissue Culture Derived

Plants " Enviran. and Experi. Bot. 21(1981):369-
377
Puchinina,T.N.,and Vollosovich,A.G.s " Optimization of

Macro Salt Compoesition for a Tissue Culture of

Rauwolfia“serpentina Benth. " Rast. Res. 17

(1981):114-119

Puchinina, T.N.,Gorodnyanskaya,L.M. and Vollosovich,A.G.
" Anatomiclal and Morphological Investigation of

Rauwolfia serpentina Benth.Fissue Culltdre

" Rast.Res% 16(4),»{(1980):578-582

Reish,B. Genetic Variability in Regenerated Plant in

Handbook of Plant Cell Culture Vol I : Techniques

for Propagation and Breeding. (Evan,D.A.,Sharp,

W.R.,Ammirato,P.V. and Yamada,Y.eds.) pp.749-765,

Macmillan Publishing Company,New York, 1984



142

Singh,B.D.,and Harvey,B.L. " Cytogenetic Studies on Hap-
lopappus gracillis Cells Cultured on Agar and in

Liquid media " Cytologia 40(1975):347-354

Singh,B.D.,Harvey,B.L.,Kao,K.N. and Miller,R.A. " Karyoty-

pic Changes and Selection Pressure in Haplopappus

gracilis Suspension Culture’" Can.J.Genet.Cytol.

17(1976):109-116

Staba,E.J. Secondary Metabolism and Biotransformation in

Plant Tissue Qulture . as_ a Source of Biochemical

(é)]

(Staba,E.J+ ed. ) pp- 9-98,CRC Press,Florida, 1980

Staba,E.J.,Zito,S.and Amin,M "Alkaloids Production From

Papaver Tissue Culture * J. of Nat. Prod. 45(3),

(1982):256-261

Stockight,J.,Pfitzner,A.,and Firl,J. " Indole Alkaloids

From Cell Suspension Culture of Rauwolfia serpen

tina Benth. " .Plant Cell, Report 1(1981):39

Syono,K.,and Fuaruya,T. " Studies on Plant Tissue Culture
18" Abnorwal Flower Formation of | Tobaecco  Plants

Regenerated From Callus Culture " Bot. Mag. (Tokyo)

85(1972):273-284

Tabata,M. Recent Advance in The Production Medicinal Sub-

stance by Plant Cell Culture in Plant Tissue Cul-




143

ture and Its Biotechnological Application (Bazz,

W.,Reinhard,E. and Zenk,M.H. ed.) pp. 3-15 Sprin-

ger—-Verlag,Berlin Heidelberg,1977

Tabata,M.,0gino,T.,Yoshioke,K.,Yoshigawa,N. and Hiraoka,N.
Selection of Cell Line with Higher Yields of

Secondary Products in Frontier of Plant Tissue

Culture (Thorpe,T.A. ed.) . pp. 213-222,Academic Press,
New York, 1978

Tran Thanh Van,K.M." Control of Morphogenesis in 1In

Vitro culture /M Amer. Rev. of Plant. Physiol.

Vajrabhaya,T. Variation .in<Clonal Propagation in Orchid

Biology Reviews and Perspective I(Arditti,J.ed.)

pp- 177-201, Cornell University Press,New York,

1977

Vajrabhaya,M. and Vajrabhaya,T. " Variation of Dendrobium
Arising in Meristem Propagation " in Proceedlings
of 7¢h World Orchid ConTerence pp+ 231-243,Medellin,

Columbia, 1974

Verpoortez R, Isolation and Separation Methods for Indole

Alkaloids in Indole and Biogenetically Related

Loids. (Phillipson,J.D.and Zenk,M.H.eds)pp.91 -

112, Academic Press, London, 1980




144

Vollosovich,A.G, Nikolaeva,L.A.,Duksina,S.G.and Kartashova,
L.K. " Method of Quantitative Determination of the
Total Alkaloid Content in a Tissue Culture of Rau-

wolfia serpentina Benth." Farmatsiya 26(1), (1977):

29-32

Vollosovich,A.G.,Puchinina,T.-N. and Nikolaeva,L.A. " Opti-
mization of The macro Salt Composition for Cultiva-

tion of Rauweolfia serpentina Benth. Tissue 1. "

Rast. Res. " 15(4)% (1979):516-526
Watanabe,K.,Yano,S8.and Yamada,Y. " The Selection of Cultur-
ed Plant Cell /Lines "Producing High Level of Biotin "

Phytochem. 21(8),(1982):513-516

Widholm,J.M. Selection and Characterization of Biochemical

Mutant in Plant Tissue Culture and Its Bio-technolo-

gical Application(Barz,W.,Reinhard,E> and Zenk,M.H.

eds.) pp. 112-122,Springer—Verlag,Berlin Heidelberg,
1977

Widholm,J.M. Selection of Plant Celll ‘Lines Which Accumulate

Compound in Plant Tissue Culture As a Source of Bio-

chemicaly (StabajE.J.ed.)pp- 99-114,CRCY\Press,Florida,
1980

Woodson,R.E.Jr. The Botany of Rauwolfia in Rauwolfia(Wood-

son,R.E.Jr.,Youngken,H.W.,Schlittler,E. and Schnei-
der,J.eds) pp.3-31,Little Brown and Company,Boston,
1957



145

Yamada,Y. and Hashimoto,T. "Production of Tropane Alkaloids

in Cultured of Hyoscyamus niger " Plant Cell Reports

1(1982):101-103

Yoder,L.R. and Mahlberg,P.G. " Reaction of Alkaloids ahd
Histochemical Indicator/ in Laticifer and Specialized

Parenchyma Cell of Catharanthus roseus G.Don "

Amer.J. of Botv 63(9), (1976)+1167-1173

Zenk,M.H. ,E1-Shage,Hs, Aren,H. ,Stockight,J. ,Weiler,E.W. and

Deus,B. Formation of The Indole Alkaloids Serpentine

and Ajmalicine dn Cell| Suspension Culture of Catharan

thus roseus. G.Don..in/Plant Tissue Culture and Its

Biotechnological Application (Barz,W.,Reinhard,E., and

Zenk,M.H. eds.) 'pp: 27-43,,Springer-Verlag, Berlin
Heideberg, 1977

Zieg,R.G.,Zito,S"W. and Staba,E.J. " Selection of High

Pyrethrin-Producing Tissue Culture.Planta.Med.

48(1983):88-91



AULINENINYINT
ARIANTAUUNINGIA Y



147

ﬂﬂﬁﬁvuuiﬂﬁ 1 : qmﬁawuﬂﬁ (basal medium) U9V Murashige

and Skoog (1962) udc Linsmaier and Skoog (1965)

N5 LA Murashige & Skoog(1962) Linsmaier & Skoog(1965)

yn./\w. un./a.

Macronutrient:

NH4 NO 650 1,650
KNO3 i, 900 | 1,900
CaCly . 2H,0 400 400
MgS04 . 7H,O 37 0 370
KH,PO4 170 170

Micronutrient:

MnSO4 . 4H,0 22430 22.30
KI 0.83 0.83
ZnS04 . THLO 8.60 8.60
CoCla . 2H20 0.025 0.025
H3BOg 6.20 6.20
NasNoO4 . 2H20 Q.25 0.25
CuSO4 .5H20 0.025 0.025
FeSOa4 ." 7H20 27.'80 27 .80
Na, .EDTA 37.30 37.30
Organic constituents:

Glycine 2 -
Nicotinic acid 0.50 -
Pyridoxine HCI1 0.50 -
Thiamine HC1 0.10 0.40
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AT9IvHLIAN 1 (AD)

qA151A8 Murashige & Skoog(1962) Linsmaier & Skoog(1965)
Hn./N. Hn./a.
0
sucrose a 30,000
Agar 8,000
Distilled Water (us
1,000

. 00 g
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ﬂﬂﬁﬁﬂﬂﬁﬁ%ﬂﬁ?ﬁg ( Chromogenic reagents )

1. Ammonium varadate Reagent:

Atany 1% ammonium varadate 14 50% nitricacid solution

2. Ceric sulphate - sulphuric acid reagent
Spray reagent: Qtald ceric sulphate 1u&1 4 ua. LAy
trichloroacetic dcid avlu 1 nau, au,
weA _sulphuric acid (d 1.84) avﬂuﬁﬁﬂ

VasBuf/ Aunssnvdsacaula

3. Dragendorff’s Reagent
Solution a : @aw@1y 0.85/n98 basic bismuth nitrate
TUAASHNNSEUI1Y acetic acid 10 wa. nu
6W 40 @,
Solution b : ®198:8189 potassium iodide 8 ﬂ%ﬂﬁuﬁﬁ 20
ENET I
Stock solution : HWaN solution a nu solution b U3u1Insg
LMY LUARAENY  (FRA S0 LN 1A LUK L8N
U TUTIAUNIFA)
Spray reagent!  Hid stock solution 1/ UR. U acetic

acid 2 .M8. WA=U1 10 Na.nouu 1YY

4. Ferri€ chloride—-perchloric acid reagent
Spray reagent ! H@W 0.5M aqueous Ferric chloride
solution 1 N®.NU 35% perchloric acid

50 ua.
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