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PART I11

RESULTS AND DISCUSS ION

1. Effects of Fertilizers and Staggs of Development. on Plant

Growth

Since plgnts a£ the preflowéring stage (S;)' and the'
Flowering._sbage (Sz) would be harvested befofe the.cqmplebiép of
their life cycles, only the plant height at fruit-ripening stage
(S} had, therefore, been measured. periodically. The results
were shown‘ in Table 8 (p.53) and'Figure 5 (p.54)y in ‘which all
treatments. clearly showéd no‘signif}cant effect on plant ghowth
‘rate. Moreover, incbeasing of the plan£ heights was faster only’
during Ithe early period after branéplantiﬁg. but, became slower’
during the Flbwering stage (S)) aﬁd stayed relatively constant at

fruit-maturing stage (S)).

The characters and development stagas'qf D. metel L. vaf.

fastupsa Safford are shown in Figure 6-12 (p.55-60).

The main reasons for non significant effect of fertilizers
and development stages on plant:grcwth rate could be discuésed in
thﬁee categories. Firstly, it might be due to a high fertéliby of
.soil used in this study. - Since the experimgntal plots ag
Department of Horticulture had been used many timés' for . other
crdps._ Piénty of mineral fertilizers had been repeatedly :applied'

to the soil. The remaining elements from preceding cultiVatibn
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Figure 5. Height Increasing of D. metel var., fastuosa as

Affected by Fertilizer Treatments.
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Figure 6. Whole Plant of the Cultivated D. metel

var. fastuosa
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D. metel var. fastuosa

Leaves of D.

Figure 7.
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Figure 8. Preflowering (or Bud Initiation) of

D. metel var. fastuosa

alr kA
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Figure 9. Flowers of D. metel var. fastuosa
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Figure 10, Fruit setting of D. metel var. fastuosa

Figure 11, Fruit dehiscence of D. metel’var. fastuosa
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Figure 12. Fruit and Seeds of D. metel var. fastuosa.

A
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might slresdy saturate the sbsorpbion cepacity of the soil
particle. Secondly, the s0il strucb#re used in this study was a
sandy soil wibh a very low content of organic metter (1.85%). ‘The
capapity of so0il for absorption ians and water was, thérefore.
- relative low. Fertilizers exceeded to the absorpticon capacity of
s0il particle would be leached do@n to the deeper soil laver and -
outt of the plant root zone. The highgr‘dose of fertilizers were
applieﬁ to the plant, the higher reate of leaching. would occur.
Finally, A poor résponse of plant to the applied fertilizers might
due bo the nature of plant itself, by which & relative low

nutrients were required for the development.

In summary, the result of soil analysis {Tabhle '6, p.46}
might be used as & basis for fertilizer application in  D. metel
var. fastuosa cultivation.

2, Effedbs of Fertilizers end Stages of Development on Dry Matber

Product ion

The average dry.ﬁatter “(g/piot) of important
parts at éach stage of development as affected by the fertilizer
treatments were shown in Table 9 (p.62). ‘All .fertilizer
applications could not increage vields of the raw material from
the control (no fertilizer). In contrast, the .stage of plant
developmeht gave .a high significance in dry .matter production
(using factorial deéign. in anelysis of variahcé. in Appendix,

p.119. That WEs at startvbiooming stage (5 ), the plant produced
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Teble 9 Dry Matter (g/plot) of Important Plant Parts as

 Affected by Fertilizers and Developmental Stages™.

Stage of development ' ‘ Fertilizer
Fl ' Fa F'a F4
S‘ (Leaf) 356.0 503,60 310.0 | 426.7
S, (Leaf and flower) | 853.7 1916,7 | 1026.3 | 1184.,7
Sa {Leaf and seed) 628.3 491.7 | 476.0 468.3

" Average data of threeé replications

the highest total yield (dry matter) of leaves combined with
flowers followed By the fruit-meturing stage (Ss} and the

‘vegetative stage (S)) respectiveley.

It had been reported that sﬁme parts of Datura .spp.
especially leaves, flowers ana seeds yielded & high content. of
tfopahe'alkaloids; h&oscyamine-(atrépine) and hyoscine (Chaudhuri
1954, Gupte gg,_ al. 1973, Punyarajun and Tipdusngta 1981, Shah and
Khanna 1963). Only the dry weight of those plant pérts were,
therefore, measured and ahalysed in this study, By _using the
fertilizer applications at a rate upto 75-50-25 kg/ha, no
increase in dry matbér'production was noted over the contrcl (no

fertilizer). The fertilizer treatment es suggested by Sobti and
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Kaul (1982) at .8 dose‘of' only 265-50-25 kgs/ha was, therefqre;
proved to_be inappropriate in Chiangmati. This might be dﬁe to the.
.differences in soil chéracberisbics'and.microclimate. The same
reasons as diécussed'in the previous section ; a poor asbsorption
capacity of sandy soil used in this study, the Ieaching of:applied
fertilizer out of root zone'and the plant habitat of a 1low
nutrient requirement.;.were also considered to be the importent
factors in explaining the poor response of the plaﬁt to the

applied fertilizers.

In view of industrial applidations, it would be useful
that plant sﬁould be harvested at sbart—blooming_stagé(éa),because
'.the pfef]owering(sl) and.fruibﬂripening stages (Ss). gave  much
lower yield. Moreover, the ffuit—ripening_ stage needed some

labour in the process of seed separations.

3. Effects of Fertilizers and Stages of Development on Alkaloid

Contents

Determination of major tropane elkeloids of B. mebel
var." fastuosa | carried out in twoc steps, exﬁractionl and
purification of alkaloids from crude drugs respectively. Various
analytical pbocedures for the‘assessment of atfopine (ﬁyoscyamine}
and hyosc¢ine had been published. The . known methbds for
qualibabiﬁe and quantitetive énalysis of the tropsne alksloids
were compared to examine the effidiency_of different 'extraction.

procedures‘and varibus-solvents for exbracbibn. 1t could be seen
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from the results'ﬁnd stétistical analysis in&icated in Table 19,
2@ end 21 (Appendix;p;123?125>,the high enalytical values of the
total alkaloids were obtained by extraction with either Method 1.
(United States Pharmacopoeia X1X, 1979) or with methanol/hydrochlo-
ric ecid (MeOH/HCI) in Method 2 (Hikino ggngl. 1963) . Although
extraction with‘ﬁethanol/hydrochloriq acid (MeQOH/HC1) in Method 2 .
_yielded‘high analytical values, separation of extractives from the

crude drug powder was tedious and time—consuming in evaﬁovhtion

steps. Fairly stable emulsions wefe often preoduced with each
extraction step, so the extractions were unrelisble and
discoufaging.

On the basis of the above Findiﬁgs, it.was concluded that
the most satisfactory results could be obtained by 'adopting the
procedure in Method 1. The isolaﬁion method (p.45) was chosen for .
its simplicity and similapity_bo the method used in the-previously.
successful USP collaborative  study (Grady end Zimmerer 1570,
'United Sba%es ,ﬁf Pharmaéopoeia X1X, 1979} of atropine (hyoscya-—
mine) and hyoscine..-_ 1+ was ‘develoﬁed for the simultaneous
determination of stropine (hyoscyamine).and hyoscine in D. metel

var., fastuosa.

3.1 Quantitative Determination of Total Alkaloids

‘Samples'from each plot were assayed. Two chloroform
extractions from an acidified solution of the extracbs, as

described in the "Procedure” (p.45), were sufficient to remcve
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interfering plénb materials (Wyatt et al. 1976).' The 'alkaloids
were subsequently extracted inbo'chlorofﬁrm from the basified
aqueous layer. Basic phosphate bﬁffer.(pH'Q.S) was used instead
of  mineral alkali to.minimize ester clea§age (Grady and Zimmerer
1978, Wyatt et al. 18976). Ibt was.claimed thet at this pH the two

extractions removed 99.6X of the. atropine .and erll hyoscine
(Zimmerer and Grady 13878). Emuxlsions were sometimes.brbduced
during agqueous so]ubion*chlorofdrm extraction but this prcoblem
could be solved by adding more aqueocus or organic solvent. | The
thermal instability of the alkaloids is well-known and breakdowns
" of the aikaloids-by heat during the assey had been docunented
(Solomon gg,‘gl; 1963). Therefore, the final extracts were not

evaporated at btemperature shove 45°.

Tbe.totallalkaloids contents in various parts at different
stages of D. metel var. fastuose were estimsted quanﬁitativély
by titr{metric ;method ‘and the quanﬁity of the aikaloids ~was
calculated from'the-molar quanbiby of the acid which had ‘reacted
with the alkaloids to - form the salts B_.H,SO,.  When  the
molecular weight of hyoscyamine was used in such.caiculaﬁions..the
results. were expressed as qﬁantity (ﬁn bercént) of "tobal.

alkalocids celculated as hyoscyamine", as was usu&lly done.

'l—Hyoscyamine, the most commonly occurring alkesloid from D.
metel var. fesbtuose is readily converted into abrppine, during
extraction process. It is therefore highly probable that, in most

case, atropine is not present in the plant but results from the
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pacemizaﬁion_ of l—hyoscyamine (Holmes 1959)., The quahtitabive
estimation of the total alkeloids extracted from plant sample is
baséd on their basicity. All chserved values were compared to bhe,'
| fractions of atropine and hyoscine, which determined by GLC

method, in the same sample code (Tab]e_l@,p;e?).

3.2) Quantitatiﬁe Détérmination.. of' Abropine and

hyoscine

For the individuatl alkaioid determination, GLC is one
of the most.rapid énd accurate methpds. Many workers have uséd
different kinds of GLC column with various coﬁditions to separate
_atropine and hyﬁscine as shown,in.Téble‘d.(p.Bl).‘ In this study,
the coiled stainless sbéel column 12 fb.x_lélG inch (i.d.) packed
with 38X O0V-17 on Chromosorb W 108-120 mesh was used.  The GLC
condibion " was témperatuhe programmed at 220-227"  with | the
increasing rate at 1" /min. At ﬁhe beginning of this-experiment.
Gft. column ‘was used to separate atropine and hyosclne from the 
leaf extract of D. mebel var, fasbuosa and homatpopane was used
as an internal standard, Atropine and hyoscine peaks were not
completély separated from the interfering substances (Figure 13,_
p.&8), Then -the longer columm (12 ft.) was tried and found
atropine and hyoscine peaké were completely separated. from the
interfering subsﬁances. Unfoﬁguhatejy. homatropine which was used
as én”inbernal standard shown & little shoulder (Figure 14,p.78),
Therefore several qoﬁpounds such as acetanilide,  pi1o¢arpine,

pilocarpine hydrochloride and .methyl linoleate were investisgated



67

9669°@ £l62°8 £86E "B aazs‘B egliis-14d
cesea 209 "B . 826278 cB889 "8 za 13es-14
21298 8z292°'np ¥BGE T8 8Bca g ig 1425-14
gricTo 1z " 89819 veyE o £gv4£5-1
§3G1 "B 2ivB d ge81 89 g89z2°8 ZAv4ES-T1
¥cz2z 8 9866 ° B g¥c18 298¢ -8 lgv4€5-1
PR A +198°8 CEB1 A 918 €g €451
C2EEETA bEBT "B cecZ "B BL6E "8 CEEAES-T]
¥E9E "8 258178 28228 aick o LEE4E5-"1
gesea c801 -8 €121°B vByE-a £egides—1-
2gcee-n rd a2 c191°8 9cae "8 2 24€5-1
£982°@ 1£98°8 218 geietn Lg24€5-"1
6281°8 Gtoa "B ¥€C1 "8 88928 €g t4€5-1
Z¥91°8 22¥B"8 G911°8 zZege'a Zg b4€5-7
gizz2"8 9188°8 29l o BGEZ "8 tg l4€5-"1
geBita 89£B"a B¢¥1°8 ElS A £gv4¢s-1
2161°@ 9cA"8 1316 - gp9z-a z@v4es5=-1
£2G61°8 g2y 8 Gea1"B 9Gi2°8 LAvaEs-T
zelza g288°8B *¥2IH 9CHE"0 EHE4CS-"
ce2s1Ta cecB 8 Z2zZB1°8 9G12°8 Tge4¢5-1
1911°8 80+0°8 £G/8°8 +181°8° lg€425-1
9ELT A c¥rB 8 reel e . 96+2'8 £Ege4es-1
c¥cca 8B6H8°9 GSE1°B ByeZ2'8 TaTaTs-
18e¢2 "8 g628°8 I6¥l "B BZi£ 8 Lgedes-1
GG 8 4 R} €618 . 88zE"d €gh4e5-1
GBGSZ "B coeB*o Z2esi’n 921£°8 ¢g 485~
611278 21888 cacI -8 -.2eee’e bgtiaes-
29808 c¥vB 8 rerote e¥1IB cgvr4i5-1
2éar-g 929688 - 9¥¥0°D ‘@851 "8 zgv41is-1
B8£1°0 8cE8°8 . BS¥a "8 2¥Be a8 lgvglg-T
1651 °8 6GB68°8 Zgce - Z2iez 8 ca€4t5-1-
2¢ez @ 9cci1 g, 1e¢ZB8°B 22éZ" 8 z2gtqls-1
281178 8c.8°8 62£8°8 zZail-e tg€its-1
GFET "B 9.88°8 29v8°8 azel 8 €g2iyts-1
zZagti'n gzt 9 2826°8 arvre -9 tgedig-1
Ze11°8 #2208°8 8ces g +isl-a lgejts-
£821°8 c9/.8°8 g25e "8 82l B €gldlis-1
11118 Belg-d 11v@°B 262178 2glils-T
ZIig1°8B c898°8 2¢98°96 ,8261°8 tgb4bS-T
+fpoygaw srydeabogewcayo| %‘poygisu arydesbogjrw wipoyjew orydelbojew| % ‘poyisw ata3aw
seb wouy BsBurassohy -pue|-o4yd pinbry seb wouay|-o4ys pinbry seb woajl -t4g1g WO44 | ,IPOD aldwes
WCMQOL#W ..._,O m“—r:JD&m .mm..uﬁ—._. ﬂ.C..—Um..O—....:.._ &Q CGMHUMLU— N_L.mn_n-...n—.m. wﬁ. C.QM#UMLU_ mﬁ..nﬂ..mm.v_.—-m .—mu._._u._.

s pue

asragewtajr]  fq sjusjuo] autasofy pue surt

apng ajdeeg awes wuu ur spoyjay stydeab

oaqd ‘proiediy (e30l

ojewodyy prabiy
40 suositaedwo]

81 *SIq®l



SUOTIRUIBID}Sp OmM3 joO :mmru
w:mnume 4o waa3 ul paje(noafe],

pssg = @g ‘49mory = 14 ‘3eR1 = 1,

cg6c "8 S - GBII 8 : g121°8 yIeE'A | EAPiES-IS

G9ZE "8 : ‘ g9E1 "8 . 2681 °8 951¥°8 cgrits-as

eEyc B \ o 428178 . . 2921°8 . 8£9£°9 . Lgv4es-25

£66d"8 . 992178 422178 . 9CEeE "8 £4EJES-DS

eree 8 ANY ¥2G51°8 . - BIBLTB a81E+"a8 23ed4es5-35

rgse "8 - . gel1"a ‘ o818 rZ¥¥ 8 T lgejes.ag

o 6¥B¥ "8 ©. 8I8I"a . : ggde B . Z6bh¥ "8 €d24e5-35
o I6GEE"H 29518 . ‘ ¥Zbl'B . ‘ 11y "8 { cgzjis-as
£882°8 : /Y p: 74" - I - 18¥178 . ¥¥iE°B 1ge4€5-95

-88CE°R £¥91°8 ‘ _ - S¥61°8 _ | p2¥yr 8 . | £H14E5-35

1N : .. BF6B"8 _ 9668 "8 . - 9¢BE"8 ¢gljés-a5

19+€°0 . . ¥8¥1"8 : . 2582l aleEr g tglits-ag

9¥a5°8 . 28Ec 8 71y ‘BEBZ B - BSE5E "8 £Egv4is~-1d

8929°8 IED : - ¥BBETB - - 9¥14°8 egriyis-1d

tais-a : §538ac°8 BCAE "G 'geEste - lavdes~-td

£215°8 - : - S88€°8 . pgBE "B 2295°8 £€gedes-14
cyey 8 : - ¥29278 BasI "8 259¥°8 zge4is-14d -

1969°8 6cic"a : , cECr’B . . riEL"B tHe425~14

ariv-e - . o 164174 _ . £GEZ’B ¥Zrt"6 £ge4es-14

¢863°8 - ZBGETA 51E¥°8 . B9eL’n ¢gT4es-14d

-8819"8 : SB¥C "8 EBLETH 25€9°8 lgejes-1d

% ‘poyzsw orydeabogewouys| x‘poyzaw orydeibojew | xfpoyjaw arydeabojew ¥ ‘poylsw o1470W :
seb wousy aurasohy pue|-ouys pinbiy seb wouy |~osys pinbiy seb wo.ay 9 -1.4913 wnuy | apod ajdeesg

sutdouje jo sjunowe (ejoi| sutosohy 3o ucijoeay| surdouje jo uoryoeay | sprare(e (ejo] ®

(panurjuojd) g1 a1geyl



69

- Inject

; Time(min)
30 40 .

O
sk
Q
i)
Q

Figure 13 . The GLC Anslysis of the Crude Extract from D. metel
var., fastuosa when 6 ft. Column was Used :
1. Homatropine (internal Standard) ;‘
2. Atropine i 7

3.  Hyoscine.
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Fig@e 14 The GLC Analysis of the Crude Extrack from D. metel
, var; f‘astq.osa whenn 12 ft. Column wes Used :
1. Homatropine (Internal Standard) j
2. Atrapine 3

3. Hyoscine.
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for homatropine substituted and methyl linoleate proved to be the
most.  satisfactory. Methyl 1linoleate is readil& ~ available -
commercially. it does not exist in plent extracts and remains

stable in chloroform so]uﬁion for retastively long period.

The typical chromatogram was shown in Figure 15(9.72). The
three compounds were well resolved eventhough their retention
times were rabher 1oﬁg. compared to the chromatogram in Figure 13
(p.69). Methyl linoleate waé found in the proximity of atropine
and hyoscine. It was eluted st 18 min (226" ), then stropine and
hyoscine &t 28 min (222°) and 42 min (227°), respectively. The
conditiun.;@as 220" iscthermal for 27 min then programmed st 220°

227" (1 /min) and 227" isothermal for 15 min,

The calibration graphsfoﬁbained.by p}mtpiné between peak
height. ratio of bébh standard atrppine and hyoseiné to internal
standard end mass ratio _of these two ealkaloids to énternal
standard. Figure 16 (p.73) and 17 (p.74) represent calibration
curves for atropine and ﬁyoscine. réspeﬁb?vely. Both are linear
over the range 5.0-25.9 ug/ml of atropine end 2,5-7.5 ug/ml of
hyoscine (the correlation coefficient of atropine and .hyoscine
were @.9996 and @.9998, respectively) aﬁd ‘the relationship of
intercept and slope are given in Table 11 {p.75),  Each value
shown in Figdre 16 (p.73) and 17 (9.74) "is the average of two

independent determinations.
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Figﬁr\e 15 The GLC Anal.ysis ‘of the Crude Extract from D. M
var. fastuosa when 12 ft. Column was Used
7 1. Methyl Linoleate (Internal Stnnﬁard) H
2. Atropine |

3. Hyoscine.
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0.24

2.50 500 750  10.00 12.50
ug atropine ' "
Mg internal standard @ -

Figure 16 Calibration Graph of Atropine by GLC Method

(H = -0.1345 + 0.1174 M)
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0625 1.250 1.875 2.500 8.125 3750
| ug hyoscine. ' :
pg internal standard

Figure 17 Calibration Graph of Hyoscine by GLC Method

(H = -0.0188 + 0.0961 M)
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VTahle 11  Relation of Intercept and Slobe of Calibration Graph

Obtained by the Method of Least Squares,”

Substance ‘lnbercepb Slope Correlation coefficienh
Atropine |  -0.1345 6.1174 | 6.9996
Hyoscine |  -0.0188 @.0961 © 9.9990

" ‘calculation shown in Appendix (p124-128).

3.2.0) Recbﬁery of Added Atropine and Hyoscine From

the Method Used

The récovery was détermined. by  adding known.

amounts of standard atropine and hyoscine to the sample. Adding'

. the standard at 4.2000 mg and 2 000 mg resulted in the recavary

of ‘99.59 4,29 and 100 2.92% respectively (Table.lz. P.76).

This recovery study showed Ehat_the method used was reliable.

3.2.2 Determination of Precision of the Assay Me£h0d§

Df.Atbopine, Hydscine and Total Alkéloids.

The - precision - of thé assay"methods, including
method of extracbaon and methods of debermxnat:ons t titrimetry
and GLC, was tested 'by carry:ng out eight  determi-

nations from the same orude sample. All the assays were
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performed in duplicate 4n the manner described previously and the

mean of both was tsken for the interpretation of the results.

The sbabisbicalr evaluation of these analyses
(Teble 13, p.78) indicated that tﬁe coefficient of wvaristion of
the GLC method in the determinat ion of atropine and hyoscine . were
2.6063 and 9.@138. respectively. In .bitrimetric method, the
 coefficient of'vériabion for determination of total alkasloids was
1.9537. Therefore, the combination of the liquid-liquid
extraction and titrimetrié deberqﬁnation/GLC determinat ion methods

were proved to be very precise.

3.3 Statistical Eveluation of Totel Alkasloid, Hyoscyamine

(Atropine)  and Hyosciné Contents at Different Stages of

Development and as Affected by Ferbiiizers.

~All cbserved vealues wefe collected and analysed statisti-
cally (calculation shown in Appendix,p.130). In these sanalyses,

three cases were determined:

1} Comparisons of total alkaloid, hyoscyamine (atropine)

and hyoscine contents in leaves st different stages of development

end as affected by fertilizersf

From the datsa obﬁained for total aikaloid.
hyuscyamiﬁe (atropine) and hyoscine conbeﬁts as shown in Table 1@,‘
p.67 and statistically treated, _it could be interpreted as

follows.
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1.1) The stages of development gave a highly.
significant increasing lin the total alksloid end hyoscyamine
<at.r-opiné> contents (p < @.81) but failed to give a significant
increasing of hyoscine content. The stage of maturity thus was
directly related to its alkaloidlconbegtS'which attained Q max imum
total alkaloid and hyoscyamine (etropine) contents in leaves at

the stage of fruit-ripening (Sa).

1.2) The nitrogenous fertilizer application at
different levelé had no significant effect on total alkaleid,
hyoscyamine (stropine) and hyoscine contents. . There ‘was ho
significant difference in alkaloid contents amqng. control and

various fertilized plants.

2)  Comparisons of total alkaleid, hyoscyamine '(aﬁropine)

and hyoﬁcine'contents in flowers as affected by fértiliéers._

From the data obtained (aﬁ.shown in Table 18, p.67)
end stetistically +treated; ithoﬁld .be interpreted- that the
nitrogenous feﬁtilizer application at different levels._haﬁ ~no
lsignificanﬁ effect on toﬁa] alkaloid, hyoscyamine (atropine) and
hyoscine contents in flowers. There was no sigﬁificant difference
in alkaloid contents of flowers amoﬁg. control and wvarious

fertilized plants.

3) Comparisons of total slkaleid, hyoscysmine (stropine)

end hyoscine contents in seeds mas sffected by fertilizers,

From the dsts obtained (as shown in Table 10, p.G?} and
‘sbatistically treated, it could be interpreted that thé :

nitrogenous fertilizer application at different levels had no
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significant effect on total alkaloid, hyoscyemine (atropine) and
hyoscine contents in seeds. There was no significant difference in
alkaloid contents in seéds among control and various fertilized

plants.

The -concluéion of these statistical eveluations was

summarized schematically as shown in Figure 18 (p.81).

3.4} Influences of Fertilizers and Dévelbpmeﬁp Stades on

Alkaloid Contenbts in Different Parts of Plant.

In this study.‘leaves.'flowers énd seeds were sysbemﬁ—
'tically analyséd for'bheib alkalpidal conbengs-sbarﬁing Frpﬁ the
ppeflowering 'Qtage of the plant upto £he .déhiécencé sbagé oF.
mature fruits with the objective qf'asﬁerba{ﬁing whjch sﬁage .in
the life cycle of the plant which yielded the max imum alkaloid
§ontenb in the leaves, Tlowers or seeds aﬁd to detaﬁmins'atr which
stage elther ﬁf the two:majcr compohents. Hyoscyamihe :(abropine)
or hyoscine was predominantly present. It was also desirable ba
note at which level of férbilfzérs influenced the amount of“

alkaloids.

3.4.,1)  influence of Fertilizers on Alkaloid Contents in

" Different Parts of Plant.

In studying the effeétfof different  levels of

nitrogenous fertilizers on alkaloid contents in D. metel var,
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fastuosa, treatments consisting of three levels of Nitrogén (25,50
aﬁd 75 kg N/ha) were replicated thfice in factorial design
(compared with contrél. no treatment). Crop received uniform
application oP_SB ke onglha and 25 kg K, 0/ha. Plant perts were
harvested in the preflowering, flowering and then fruit-ripening

stages.,

Statistical analysis showed that there wes no significant
difference between the alkaloid contenbs' (total alkaloids,
hyoscyamine (atropine) and hyoscine) in various parts of control

and fertilized plents.

There were conflicting reports.regardiﬁg the variation of
_alkaloids in Datura due to different levels of fertiliiers.
Afridi et '51_. (1977) repcsr-t.e& 'thét."t.he, a’1kéloid percentage in
‘leaves was 'foun& to be significantly higher in the fertiiiﬁed
'planﬁ then in &the contrel and the results showed thet 6@kg N/ha
was the optimal conditions. Shibata et 8l. (1951) aiso showed £hat_
the max imum yiéld of alkaloid in plant was obtained with (NH ) SO
‘when fatio of Nt P O_ ¢ KO =5:3:1.5. |

z 5

3.4,2) Influence of Development, Stages on Alksloid

Contents in Different Parts of Plant.

Teble 1@, p.67 = showed an interesting periodic in
alkaloidal percentege. Alkaloid contents of the plant is a

consequence of interaction of many factors and the effect of any
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isolated "factor can not be emphasi#ed. Because the effects of
other factors shoulq-not be ignored (Gupte et é;. 1973). - Also,
information regarding the presenée of the majér alkaloiﬁal
component js conflicting and the fluctuations in the peﬁcentage of
individual components have been mentioﬁed (Gupta et al. 1973,
Kernick aﬁd Saxena 1970). Kéeping other veriebles in view, it
was observed that the stage of development of the life cycle of D.
metel var. fastuosa was the ubmnst. importance in studying the
alkalnid.contenbs of ts different organs. Hecht and Remeike had
pointed out thet ‘thé-alkaloid content 1s 1less influenced byl
environment, than by genetic factors and development. stages (Gupta
et =al. 1975). In case of leaf, the per&entage of total alksloid
contents appeared to increase from the preflowering stage (S;)'
reaching‘ a comparatively high value in the flowering sbagé (8
and then attained a maximum whén the fruits were ripening and at’
the dehiscence stage (S_). Deve lopment. stage of leaves was thus
directly relasted to theirs alkaloid contents but the leaf size was
greatly reduced in the post—flowérihgrstsge. Percentages of_
hyoscyamine (abropine).in leaves-wefe not'constant at different
periods of growbh. Hyoscine was the principal alkaloid upto the
preflowering stage ks‘), and after that the hyoscyamine (atropinei
content began to increase, - The fluctustion pattern’ of the
hyoscyamine {(atropine) conbenbé at differenb s@ages of plant
growth was the same order as the total alkaloid.cOntenbs. The
controverséry observation was fouﬁd on the hyoscine centent i it
appeéred to haverno significant difference at. various rstages of

growth. 1t was also found that Hyoscyamine (atropine) was thé
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main =alkaloid in hohﬁ_flowers and seeds of the .Flnwaning and
fruit-ripening stages, respectively. Flowers and seeds showed -
higher percentége of ﬁlka}oid contents than leaves at  the same
growth stege.  The pest bime of harvesbing D. metel  var.

fastuosa would be flowerlng stage (S y which produced the . highest

contents of total alkaloids, hyoscyamine (atropine) and hyoscine. :

in leaves gnd flowers. The percentages of total alkaloids.
hyoscyﬁmine. (atropine) and hyoscine in various parts of B. @gggl
var., .Fastuosa st different stages of development . are shown in
- Table 14 (p.85), which, in conclusion, showed the pattern similar

results reported by Gupte et al. (1973) and is described briefly

below.

Acbovding' to these observations hoth leaves and roots of .

D, metel wvar. fasbuosa conta1ned varying amounts of hyoscyamine

7(atrop1ne) and hyoscine at differahb steges of development. The
percantages were not fixed but fluctuated. Hyosczne was usually
the principal alkaload upto the preflowerlng stage of plant. In
succeeding stages i.e., flowering, frult and dehiscence of fruit.
thefe was a8 gradual decrease in hyosc1ne ‘content with ~ a

corresponding increase in hyoscyamine (atropine) content.

Most of the tracer experiménb with tropane alkaloid; has
been applied specifical)y'to hyoscyamine, but some to hyoscine.
The metabolic relatipnship between these two alkaloids hes been
explored to some extent, but relationships  invo1ving " other

alkaioids. of Datura spp{ are mostly speculabive.r Interspecific



85

" ogrg'g .| cerrB|  1si17@ | eer®s poes |-

~ ¥BEC’D _ ¥a8°8 1 8291°0 16050 A Jeo1 Es
89858 225278 B~ : - | eez9s - wemorg
96618 | zes@8| +o2te 1692°8 31 | ts
55 - IR .| c<es’o . \ice’s 256178 Jes] _ ts
(3ueoaad) _nu.—...wuhm.n_‘u_ ‘ .Au—cwnt.ﬂn_u.. J .
suntioedy autasofiy pue | votjoedy ugtyoesy sprofesie (€30} |3-ed Juelg | Juswdolassp
: AacwMoLn , 3o =35

ey auimefissofy | sutasofyi(sutdoe) aurwefiosofyy | jo abejusousg

. squequon surasohy pue (sutdougy) aurwe

-qusudotessy jo Sebeys. PRI I8 ESOongsey tJea [53S8 °fj 3O S3sed SnOr.ep ur |
mumom: prolediy [=101 Jo sebepmosag #i 31EL



86

graning experiments in&icate‘thab the_raﬁt i=s thé ﬁrinbipal ‘stte -
oP alkaloid synthesis ; however, secondary modificetioné af the
alkaloids might ccowr in the aerial parbs—fop example, bhé epoxi~
dation of hyoscyaming,ho gjve hyoscine (Trease and Evan 1985,
Bernfeld. 1967). In some plants of the Solanﬁcaae. hyoscyaminé
was the dominant alkaloid thpoughout the life éycle_of‘tﬁe plaﬁﬁ.
The relative prdportigns af 'hyosqiné_ end hyoscyamine in a
parﬁicular species varied with nqt.nnl& the'égé-of the plant, bub
also the other Pacbofs, inclﬁding day length, light intensity,
general climehicrcondibians, chemical.sprays. &ehudding and chemi-
cal 'faCes. (Trease and Evan 1985, Robinson 1985). - Romeiky in
.Germany ﬁad shoﬁn that hyoscine‘appeared to be Pobmed in the planﬁl
: From hyoscyam:ne, ﬁossile.'via'deﬂydpohyoséyamine-andlﬁvhydroxy—.
hyoscyamine (Fagure 3, p. 26) (Bern*eld 1967, Trease and Evan 1985)
lConsequeany, it could be expecbed that dur1ng the preflowering
Stage‘ (8,1 neahly all hyoscyamine Furmed fram the b:nsynhhebic'
proéess had undergone to_hyosc:na,_bhat was why hyoscine was bhg
ma jor alkalo{é in this stage. After the preflowering stage (s))
the biosynthetic procesé was £bill carried on but chanée from -
hyoscyamine to hyasdiﬁe rarely occupréd. Moﬁenﬁer, some  hyascine
might he reversed hack ta’ hyoscyamine and from warkers in .Néw‘
Jersy (Trease and Evan.lQBE), sQme enz&me pveparatlon mighb reduce
hyQSGine te hycseyamiﬁe; From bhese points df viaw, more
abropine cquld accumulabe in the jahber stages af development.
Thérefore, hycscyémine was the majnr alkaloid in'vaﬁious parts of.
‘planb dur:ng the Flowerlng stage (8,2 and the fruit—ripening sbage

(Ss). Buk bransformat:on from hyoscyamlne ta hyGSLine, or vice
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versa, In va.r-ious parts cccurred in irregulanr qﬁant.ities. thus,
‘making the ratio of hyoscysmine and hyoscine in each part become
fluctusted. | The mechanism that produced different ratio of
hyoscyamine and hyoscine in each stage was still unknown. Much
more work is needed to be carried out to clahif‘y the plausible

biogenetic scheme of alkaloids upon this mechanisme.



