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 PART II

EXPERIMENTAL
1. Equipments and Chemicals.

The fol lﬁwing equi pmen’c,s. wenre ﬁsed:
-~ Extraction appératus. soxhlet 45/50@, Pyrex
- Heating mantle, Electrothermal, Londpn
- pH meber-. PHM 61 Laboratory pH meter,
Radiometer, Copenhagen |
- Vacuum oven.. Nationel Apﬁiiance Company , U.S.A.
- Rota vapor, Buchi, Switzérland |
\ l* Gas Chromatogr‘aﬁh Perkin-Elmer, model Sigma 3B
w1th ﬂame wmzatmn de’c-ect.or and Perkm-—Elmer, model @24, 19 mv
r‘ecor\der : equipped with stainless steel c:olumn €1/16 inch 1rmer\
diameter (1/8 inch outer diameter) x 12 feet) packed with 3%
_méthyl pheny1 .ﬁoiysilicone pil (OV-17) on 160-120 :mesh' Chromo—
sorb W._ . |
' Mill, Arthur H. Thomas Co, Phila, U.S.A.
The experiment wsas done. with analyticel r-eageh’o

grade chemicels and solvents as follows:

Diethyl ether (Msy & Baker Ltd. Dagenham, England)

f

Chloroform (May & Baker Ltd. Dagenham, England)

- - Ammonia (E. merck, Darmstadt, Germany)

{

Sulfuric acid. (E. merck, Darmstadt, Germaﬁy)

Absolute ethanol (Becthai Bengkok Equipment &

Chemical Co. Ltd,, Theiland)
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- Methy!l lincleate sbandapd,' for GC  (Flukas,
Chemische Fabrik, CH—947E Buchs) |

- Mebhyl phenyl polysilicene oil (OV-17) (Supelco,
Inc., Pennsylvania) - .

-~ Methyl red (BDH Chemicals Ltd., Englend)

1

Sodium hydroxide (E. merck, Damstadt, Germany)

Sodium = carbonate (Riedel-De Hsen, Seelze—.
Hannover) |
- Dibasic potassium phosphate (May & Beker Ltd.,
Dagenham, England5
| - Anhydrous sodium sulphate' (May & Beker Ltd.,
-Daéenham, England) |
- Atropine standard (Fluka, Chem, Fabrik, CH-9470
Bucﬁs, purum) \ . |
- Hyoscine hydrobfomide standard (Sigma Chemiéal
Cdmpany, St. Louis).: |
o - ﬁrea (Srikrungwétana Co. Ltd., Thailand)
'_ - Triple - superphogphaté fertilizer (Srikruﬁg—
watana Co. Ltd., Thafland)
- Potaséium sulphate (Spikrﬁngﬁatana Co. Ltd.,
Thailand) .
- Chromosorb W 1@0—13@ mesh, acid-washed silenized

(dimethyldichlorosilane) (Supelco, Inc., Pennsylvania)
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2. Methods.

2.1) Experimental Site.

L]

Seedling preparations and raw material productions had
heen carried out at the Department of Hort iculture, Faﬁulty of
Agricultube. Chisngmai - Universigy. | The plantabéon was
approximately 35B.maters above meén sea level., Climatal data on
meximum—, minimun— and mean temperature, relative humidity,
rainfall and average deily sunshine duration had been collected
throughout the_ experimental peribd. -Déba_ are summarized in

Table 5 (p.39).

Soil sémpling a£ thé'depth to ZQ cehﬁimeters was carried
out before the tfansplanting fof ! 'studying: on basic soil
properties. Collécted'soil waslanaiyséd at the Deﬁarbmenb of Soi1
Sbience and Consebyébiﬁn. Faculty of Agriculture. ‘Chiangmai

University.  The results are shown in Teble 6 (p.4@).

2.2) Gpowing and Mahagemenb.

The pIanﬂé were propagated from seeds.obﬁained ffbm ﬁhe
botaniﬁal garden, Faculty of Pharmééy, Chiangméi University. For
" this sﬁudy.. the seeds were soaking overnighb'in cold 'water-:énd
sprinkled thiniy in the prepared éeed—bed‘(ZI th February 1986).
Germinabing"media were sand mixea with céir dust_l:i. The seeds

germinated within 8-10 days and ready for transplﬁnbing in 5¢ days
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Table 5 Environmental Conditions During the Experimental Periodk

Temperature ('C) Relative |Rainfall,| Sunshine
Month.  [Maximum| Minimum| Mean |humidity, a#erage (hrs)
avérage(%j- ¢{mm)
Februsry | 32.6 | = 15.0 | 22.5 | 59.0 @ 9.2
March 34.0 15.9 | 23.7 | 53.1 @ 7.8
April 34.3 | 21.8 |27.1| 56.6 [ 7.8
May | 34.0  23.5 27.9- 68.7 82.24 5.7
June '33.1 | 21,9 | 27.7 | 717 76.17 4.5
July 32.2 22.4 |26.3| 75.8 | 174.65 | 3.9
Aﬁgust 8.4 | 2z.4 |27.1| 78.5 | 189.88 5.1
September| 32,2 | 22.8 |26.5 1 76.0 197.25 | = 5.4

% Data from the Faculty of ﬁgriqulbure, Chiangmei University,

Chiangmei
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Table 6 Data on Soil Pr-c_xpertiés before the li'ertiliz‘er‘

Application¥

pH

Organic metter content, percent

Total Nitrogen content, percent'

Available Potassium, ppm
Available Phosphorus, ppm
Available Calcium, ppm

Availsble Sulfur, pPPRm

5.97
1,85
2.269

140,00

13.00

700.00

29,70

Soil analysis was done at the Department qf‘_'_ Soil Science and

Consér-ﬁat. i on, Faculty of Agr jculture » Chiangmai University,

Chiangmai.
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 iater, The plantation covered an arees of 7.9x26.5 sduére- meters.
It was divided into 36 small plots of each 3.7 square meters (3.7m
long aﬁd.l m wide). Seédling weré randomly tranSplanted to each
plot with one sﬁacing of 45x60 centimeters and i4 plants per plot.
The planning of experimeﬁtal plots was completely randomizeﬁ biock
désign with three blocks (replicetions) 'pf each 12 plots
(treabments). Detail of expéfimenbal plots are shown in Figure 4,
" {p.d42),

Before +transplanting, the basal fertilizers consist of
three doses .of Urea ¢46-0-0) for 25, 50 end 75 kg N/ha Bna of
Phosphorus and Potaséium which were added to the soii_Uﬁiformly as
Tbiple Superphosphabe (@-46-@) and Pﬁtassium Sulphéte fconbaining
oP% K 0) at .50 kg P _0_/ha and 25 kg K 0/ha respécbively.. For ,;'
control ho‘ fertilizer was apﬁlied to plot numher_l,z.and 3. Thé
calculated quantity_of each compdund eéuivalent to ' the required
weight of Nitrogen or Phosphorus or Potassium was mixed'bhoroughly
with soil £o produce the specific concentration'o? the elements.:
| The_diféerent'ievels of Nitrogen were applied tb-soil in a rete of

kg/ha were

Plot 1,2,3 : No fertilizer end served as control (F)
Pilot 4,5,6 : N-P_O_ — K,025-50-25 kg/ha (F))
Plot 7,8, =t N - P O_ - KO0 50-50-25 ke/ha (F)

Plot 16,11,12 ¢ N - P_O_ ~ K,0 75-58-25 k¢/ha (F )

(Plot nuﬁbers are shown in Figure 4, p.42)
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Figure 4 t A Diagram Showing the Plenning of Experimental Plots

for Datura metel var. fastuosa,
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Watering was made once e day in the morning. The mixture
of fertilizers were used only at the beginning in the preparation
of the plots. No chemical insecticide was employed. Hand weeding

was cerried out fortnightly.

Within bﬁd months, the plant grew-bo  50-6@ centimeters
tail and the first collécﬁion oP:leaves.wag made at the beginning
of flowering stage (S ). The Sa—planbs started to flower gh‘a 1/2
4 mﬁﬁths after transplanting. The start~blooming flowers were
gradually collected and dried in 45’ hot air until the required
raw maberials .for extractién_ were-achieved.- ,Leavés of the
flowering plants (S_-plenks) were then harvested. In 120-158 days .
_afﬁer 'brénsplénbing ithé fruits of Ss—plénts began.to 'riben and
dehisce.._ Plants were hgrvested at thié stage, oniy "seeds. from
dehisced fruits. and  leaves were dried for active subétances
content analysis. Plahting’and harﬁesting date.afé éhown_in Table

C 7 (p.4d).

2.3) Evaluation of the Produc£s

2.5.1) Preparation of the Saﬁples for Analysis. -

Esch ﬁlanﬁ part collected was dried in en oven
gt a constant temperature of 45° for at least 48 hours until it
was thdroughly‘dbied.- It was then pulverized by @ milling machine
to coarse powder., ‘Eaéh-sample was keﬁt in the.brown-giasé bott;e,

' tightly stoppered.
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~Table 7 Plaﬁting and Harvesting Date of D. metel’ var. fastuosa.

Deve lopment.

Date

Seed sowing

Transplanting of the seedling

Harvesting of Sl—stage (preflowering)
| Harvesting of Sz—stage.(Flowering)

Harvesting of Ss4stage (fruit-ripening)

Februafy_ZI. 1986 -
April 11, 1986
June 8, 1986
August 7, 1986

September 9, 1986
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For the seed samples, the- fixed oil was
extracted with petroleum ether and the marc was 'dried at 40°

before analysis was performed.

2.3.2) Quantibabive Determination of Total Alkalcids

Using Titrimetric Mebhod.

The total salkaloids were extracted from the
sample by the process described in the United States Phérmacopoeia
XX (1979} .and the alkaleid extracted were then determined by
residual titraﬁion. described in the United States Pharmecopoeia

XVIII (1978).

Procedure ¢ A pértéon‘of 12 €. of the cdarsély'
powderé& samﬁle was accurately ﬁeéghed ‘and moistened 'with .a
mixture.df‘B ﬁl of ammonium hydroxide, 10 ml of alcohol and 20 ml
of ether. The‘moistened'.drug was placed in » continuous—
extraction thimble and sbdodfovernight; then extracted with ether
‘unbil it was exhsusted. - The ether extract was evaﬁcrateﬂ tc 59 ml
uﬁder .reduced- pressure and‘ transferred quantitatively to e
separater wi@h the aid'oflether. The soluﬁioﬁ was exhaustively
éxthabteA- w{th successive poftions of dilﬁté sulfuric.acid (1_.in
78) and filtered intoc 8 100-ml volumetric flask. The ﬁilﬁer was
washed Qith Vdilute sulfuric acid (1 in 70) and bollecbed the
'washiﬁgs7 in_ the flask. The dilute suifuric acid (1 in 78) was
ﬁdded to 'voiume éﬁd mixed. Fifty ml  of £his solution was
transfered to e sepéfator. énd 'chioroform was added, shaked

vigorously, &sllowed the layers to separate and discarded the



45

chloroform layer. Another portion of chloroform was added and
repeated the process in the same manner. Twénty.ml of pH 9.5
phosphate .bufFEr and sufficient. IN Sodium hydroxide was added to
vield & final pH between S.¢ aﬁd 9.5, Then. the alkaloids were
completely extrécted with chloroform. The combined eXtraEts weré
filtered through anhydrous sodium.sulfabe,'previOusly washed with
chleoroform. The f%nal comb{nad exhrachg. ﬁére evgporated to
dﬁyness under reduced pressure, at a temperature below 45°, then
12 ml of chloroform was added and mi#ed to dissolve the alkaloids

("solution X").

Five ml of "solution X" was trensfered to erlenmeyer flask
and 10m1 of ©.82 N sulfuric aecid wﬁsraddedé The ‘chlordfurm ‘'was
removed by evaporation and bhelexcesé acid was determined by .
titration with e.aé N sodium hydroxide using methyl red T.S. as
indiéator. The content of total alkalﬁids'was calculated in term
. of élkaloﬁ& hyoscyamine (or gﬁropine), Each ml'onﬁ.éz N sulfuric

acid is equivalent to 5.788 mg of hyoscyamine.

Then for anoﬁher portion of 5 ml of "solution X" was set’
aside for +the determinetion of individualllalkaloid: atropine.
(hyoscyamine) and hyoscine by =as liguid chrometographic method.,

Each experiment was performed in duplicate.
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2.3:3) Quantitative Determination of .ALropine and

Hyoscing Using GLC

In GLC separation, the optical isomers of atropine
are not  separated from each others SO the combined
atropine~-hyoscyamine peak is expressed solely as atropine herein

for convenience,

Operating Condition : The column¥ was équilibrabed

at 240" for 1 hour before injecting the sample. Then the column
bemperabufe was programmed from 220" to 227" et the rste of
1" /min. The injecﬁion port and flame—detecbor.block ,témperature
were 268° end 265° respectively. Nitrogen gas was used as carrier
gas at a flow rate ZS_ml/min. Air.and hydrogen were'm&inbained at

45 and 35 psig.'inlet‘pressure, resbectively;

T 2.3.3.1 Calibration Graphs'of Atropine and Hyoscine

The following solutions were prepared t

Atropine Standard Stock Solution 1 Atropine
(previously dried over silica gel for 8 hours) 125 mg eccurstely
weighed, was dissolved in chloroform and made up to volume in a

25 ml volumetrfc flask. Freshly prepared;

Hyoscine Standard Stock Solution : Hyoscine hydrobromide

(previously dried at 185" for 3 hrs), 125“mg accurately weighed, -

¥ Column preparstion shown in Appendix (p.11&)
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was dissolved in dilute'sulfuric acid (1 in 350) end made up to
volume in a 25 ml volumetric flask. Twenty ml of this solution
was transferred inbo.éeparator and proceeded as directed under
uProceduhe"_(in 8.3;2{ page 45), begimming with ".; and chlofoform
was added, shaked vigorously; aliowed ﬁhe,layers to éeparate and
discarded the chloroform layer.." until ".,.the final combined
extracts were evapuﬁébéd to dryness under reduced pressure, et &
temperature below 45'“.. Then 20 m1l of.chlarofarm was sadded and

mixed thoroughly.  Fréshly prepared.

Internal Standerd Solution -+ Methyl linoleate, 20 mg

accﬁrabely weighed, was dissolved in chloroform and made‘ up to
volume in a 18 ml volumetric flask, | ‘

| PrOéedure ' Two series of five atropine‘and'Pive hyoscine
standard 501ub{ons were taken from their stock solutfoﬁsr $
| containing 5.0-25.0 mg of atropine and 2.5-7.5 'mg of hyoscine
respectively. The.solubions were evaporated to dryness, and 1 mi
of internal standard solution (2 mg/m}),.was added to each, mixed
thoroughly. Using the ﬁrevious described GLC conditions, each
soluion was injected (2.5}11) iﬁ duplicated..on,the coiumn. |

» Blank Ten ml of @.1 N sulfuric acid was transferred to a
separator and proceeded as described under “"Procedure” (in 2432y
D«45) beginning with "... and chlbro?orm was added, shaked
vigﬁrou%ly. allowed the lﬁyers_to separaﬁe and discareééd the
chloroform layer." The blank.dhfomabogram shquiq cantain no
significant  interferences at'thé peaks of atropiné. hyoscine and

methyl linoleate (internal standard).
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A linear relatibnship.ﬁas obtained by piotting the mEaﬁ .
peak height ratiq‘(H) of the determined substance to - internal
standabd Qersus.bhe mass ratio (M) of that substence to internal
standard., The equation of the straight line (H = a+bM, where & is
the intebcept and b i1s the slope) was lcalculaﬁed by using the
least—-squares method. The mass ratios of atropine tb methyl
linoleate were calculated by the Fonhﬁla ﬂ.4xw_xV‘/wmka and. the
maés :ratios of hyoscine +to methyl linoléate by Ehe formula
B.5xW XV, x0.6921/W _xV_ where W_, W, end W_are the weight, in
milligrams, of atropine, hyoscine and methy! linoleste standard,
respectively 3 V‘,_Vh and V_ are.the_volumE'qf gtropine, hyoscine
.and methy!l linoleate standard solutions, respectively end ©.6921
is  the ratio ‘of the molecular weight of hyoscine to h&oséiné-

hydrobromide."

2.3.3.2) Déterminabion of Samples-

' Internal Standard Solution { Methyl 1inoleate,

3@ mg accuratelﬁ'weighed, was dissoivéd in chlobofurm'and.made up .
to volume in a 10 ml volumetric flask.

| . Procédure t ADS ml. eligquot of each "Soiubion.X“‘
(from 2.3.2) was evaborabed to_dryness.l The residue was diséolved
in suitable volume of chloroform in order to obtain the
3pﬁﬁopyiated peak héight in'bhe chromatogrem. Then @.1 ml.of this
solution was transferred into 8 small screw—capped glass bobﬁle
and @.05 ml of internal standard solution (3 mg/ml)was.added aﬁd
mixed thoroughly. Afﬁer_mixing. 8 5‘_p4 of ghe-assay preparation
was injected, in dupiicabe. on to GLC‘co]umn. The blank was. done

in the same manner as in the preparation_of calibration graphs.
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The yield_of the determined substence was obtained by using'

the formula:
precent W/W = [(H-a)/bl x (nu/mz) X (vl/vz) x 6.3

where H is the mean of peak height raﬁio of subsbancé to internal
standard.
a 1is intercept of caiibrabidn €raph.
b is slope from calibration greph.
m is the weighb, in microgram, of internal standard.
m is the ﬁeight. in gram, of dried sample,
v is the suitablé ad justed volume, in millibre; of .
chloroform added to sample residue before injection.
v és_the_volume, in miCrolitre._DF'sample éolution injected

on to GLC column.

. 2:3.3.3) Estimation of Atropine and Hyoscine

‘Recovéry from the Method Used,

Atropine and hynﬁcine hydrbbromide standard
solutidns were prepared in chloroform (40mg/16 ml) and in 1 in 150
dilute sulfurie acid (28,8980 me/18 ml) respectively. One ml of
standard atropine SDIutioﬁ plus { ml of hyoscine. hydrebromide
standard solution were used to treat with the accuraﬁely we1isghed
powdered matefiais (12 ¢, from 3 out of 4 samples) and the same
procedure. (in 2.3.2, p.45) was adobhed'tc these two groups of
samplies to obtain the crgde alkaloid;containing extracts. After

extraction, the four assays were completed in ghe usual way using
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gas chromatogréph. performed in duplicate in the manner described
above and the mean of both was taken for the interpretetion of the
results. The difference between the two groups of samples was

calculated as the recovery of the added substances.



