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Abstract: Sufficient and promising protocol for enhancement and production of scopolamine and

hyoscyamine in calli and regenerate cultures of Datura metel was established. The highest value of calli

cultures was produced from hypocotyl, leaf, stem and root explants respectively. MS-medium supplemented

with 1 mg/l of NAA and BA gave the best results of calli production. However, MS medium containing

1mg/l of 2,4-D and Kin resulted the maximum number of  shoots formation from leaf explants as

compared with other type of explants. Calli and vegetative growth dynamics were investigated during five

weeks of cultivation. Total tropane alkaloids, scopolamine and hyoscyamine produced by either calli or

regenerate cultures were evaluated using HPLC.  
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INTRODUCTION

Plants are known for the production of a large

array of natural products, also referred to as secondary

metabolites. They are economically important to man

due to their multiple applications, such as

pharmaceuticals, flavors, fragrances, insecticides, dyes,

food additives, toxins, etc. The majority of

pharmaceutically important secondary metabolites are

obtained from wild or cultivated plants, and although

some attempts have been made, their chemical

synthesis in most cases has not been economically

feasible. Therefore, production of plant secondary

metabolites by cultivation of plants and chemical

synthesis are important agronomic and industrial

objectives. As a promising alternative to produce plant

secondary metabolites, plant cell culture technology has

many advantages over traditional field cultivation and

chemical synthesis, particularly for many natural

compounds that are either derived from slow-growing

plants or difficult to be synthesized with chemical

methods .[28,30]

One of the most important medicinal plants is

Datura metel LINN (Thorn apple). It is an annual herb

belongs to the family solanaceae . Datura plant is a[16]

very important medicinal plant as it is a known source

of the tropane alkaloids; hyoscyamine, atropine and

scopolamine (hyoscine). The total alkaloid yield has

been estimated to be between 0.06 and 0.50%. The

young leaves contain mainly scopolamine (hyoscine),

whereas hyoscyamine is the major constituent of the

mature leaves. Hyoscine has anticholinergic ,

antiasthmatic and antispasmolitic effects. Hyoscyamine

has similar chemical structure to hyoscine, but it is

smaller only by a single molecule of oxygen.

Hyoscyamine has the same pharmaceutical effects as

hyoscine. Atropine is the racemic from of (-)

hyoscyamine  which effects the nervous system.

Atropine is used in eye drops preparation. It is also

used to treat nerve gas poisoning, Parkinson’s disease,

peptic ulcers, diarrhea and bronchial asthma. In

addition to these alkaloids, the plant contains other

minor tropane derivatives, as well as chlorogenic acid

and lectins. Furthermore the seeds of Datura metel

contain up to 30% fixed oil and about 0.2%

alkaloids .[8]

Suspension cultures of the two Datura species (D.

stramonium  and D. metel) were initiated  by placing

pieces of friable callus of leaf, stem and root explants

in an agitated liquid MS medium supplemented with

the best growth regulators at the optimum concentration

Torres . Also, Dessouky et al.  induced cell[27] [7]

suspension cultures from different explant cultures of

D. stramonium L. and D. metel L. influence of

different concentrations of various growth regulators

i.e., 2,4-D, Kin, NAA and BA on callus production

was investigated. They reported that D. stramonium

showed better results as compared with D. metel. The

best supplementation to the liquid MS medium was

1mg/l of each of NAA and BA. The establishment of
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calli cultures from different explants of Datura
metel(L.).had been carried out by Miskat et al. . They[18]

reported that internodal segment showed best and
prompt calli response in MS medium  supplemented
with 2mg/l 2,4-D. Furthermore, Zayed et al.[29]

established undifferentiated callus from the stem
explants of Datura innoxia using MS medium supplied
with BA at 1mg/l and IAA at 0.5mg/l in combination
for 6 weeks. 

Concerning the in vitro propagation of datura Dos
Santos et al.  reported that Datura insignis Barb. Rod.[9]

nodal explants were cultured on MS medium
supplemented with either BA alone or in combination
with 2,4-D or IAA. Shoots multiplication and
elongation were obtained in various growth regulatorat
different concentrations. However, the best results were
obtained in a medium with 1.0mg/l  of BA.-1

Furthermore, Sethi et al.  investigated the effect of[24]

va rio us  inh ib i to rs  o n  d iffe re ntia tio n  (shoo t
morphogenesis) in calli cultures of Brassica, Datura
and Nicotiana. Hormone medium without any inhibitor
(control) resulted in 6% shoot formation. Addition of
inhibitors such as actinomycin D, cordycepin, abscisic
acid, trigonelline and theophylline greatly enhanced of
shoot formation. The results suggested that inhibitors
played a regulatory role in the control of differentiation
sequences. Moreover, Muthukumar et al.  studied[21]

plants regeneration from hypocotyl explants of Datura
metel (L). on MS basal medium with different
concentrations of BA and 2,4-D. They reported that,
maximum percentage of shoot proliferation was
observed at 1.5mg/1 BA followed by 1.0mg/1 BA. The
regenerated shoots were elongated on MS basal
medium without any growth regulator and rooted with
different concentrations of IBA. The rooted plantlets
were hardened properly and transferred to soil.
Furthermore, De  described the regeneration of[6]

adventitious shoots from young leaves of Datura metel.
He reported that, shoot buds were developed on MS
medium with 2mg/l BA and elongated on hormone-free
solid basal medium.

The production and evaluation of some active
ingredients from solanaceae family using plant cell
cultures had been carried out by Kinsara and Seif El-
Nasr  they investigate cell suspension of Hyoscyamus[15]

albus L. for growth and production of tropane alkaloids
in three different media. The effects of sucrose
concentration and initial pH were also studied. 2,4-D
and 1% sucrose enhanced the production of tropane
alkaloids. The percent of alkaloids (0.75%) was higher
in cell cultures than in intact plant (0.352%).
Furthermore, Missaleva et al.  tested  nutrient media[19]  five

for expression of morphological pathway in Datura
innoxia callus cultures. Regenerants-rooted plantlets and
non-rooted shoots obtained from three subsequent
subcultures of callus cultures were assayed for tropane

alkaloids content and composition. Although no wide
variation of biochemical traits of regenerants was
observed. For a given number of plantlets decrease of
hyoscyamine in their roots was detected. Alkaloids
content and composition of upper parts of plantlets
having roots and shoots or lacking roots was studied-
receiving an idea about biosynthesis of these organs.

The present investigation aimed at using plant
biotechnology techniques to  throw light on
establishment of calli and regenerate cultures from
different explants of Datura metel and evaluation and
determination of tropane alkaloids from the different
obtained cell lines.

MATERIALS AND METHODS

Materials:
Datura metel Seeds: Seeds of Datura metel were
kindly provided by Dr: Hussein Taha, Plant
Biotechnology Department, National Research Center,
Dokki, Cairo, Egypt.

Tropane Alkaloids Standards: Hyoscyamine and
Hyoscine [(-) Scopolamine] standard authentic samples
were purchased from Sigma – Aldrish Company.

Methods:
Seeds Sterilization: Seeds of D. metel were washed
with tap water and transferred to a clean and sterile
flask. In a clean laminar flow hood, seeds were surface
sterilized with 70% ethanol for 5min, then treated with
50% commercial bleach Clorox (5.25 CL) containing
drops of Tween 20 for 10min. After the bleach
solution was discarded, seeds were washed five times
with sterile distilled water. The sterilized Datura seeds
were germinated within 14 days of cultivation on
Murashige and Skoog  medium (MS) free growth[20]

regulators.   

Callus Induction and Regeneration: Hypocotyl, leaf,
stem and root explants were cultured on MS-medium
supplemented with different combinations of growth
regulators i.e., BA, NAA, Kin or 2,4-D at different
concentrations as shown in  Table (1) to study their
ability for callus or regeneration induction.  All
cultures were maintained under light condition 16/8
(light /dark condition), light system was provided
through cooling inflourecens white lamped 3000 Lux.
After 4 weeks data were scored and the best treatments
were photographed. The obtained calli cultures were
subcultured on fresh media every month to maintain
callus stock.

Callus Growth Dynamics:
Normal Curve: The growth curve experiment was
carried out as described by Smith .[25]



J. Appl. Sci. Res., 4(12): 1858-1866, 2008

1860

Table 1: MS-media supplemented with different growth regulators at different concentrations for calli and regeneration production from
different explants of D. metel.

No. of media MS-media composition
1 MS + 1 mg/l (BA) + 1 mg/l (NAA)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 MS + 3 mg/l (BA) + 1 mg/l (NAA)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 MS + 5 mg/l (BA) + 1 mg/l (NAA)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 MS + 1 mg/l (BA) + 1 mg/l (2,4-D)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 MS + 3 mg/l (BA) + 1 mg/l (2,4-D)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 MS + 5 mg/l (BA) + 1 mg/l (2,4-D)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 MS + 1 mg/l (kin) + 1 mg/l (2,4-D)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 MS + 3 mg/l (kin) + 1 mg/l (2,4-D)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 MS + 5 mg/l (kin) + 1 mg/l (2,4-D)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 MS + 1 mg/l (kin) + 1 mg/l (NAA)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 MS + 3 mg/l (kin) + 1 mg/l (NAA) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 MS + 5 mg/l (kin) + 1 mg/l (NAA)

Growth Rate (Gr): According to Dung, et al.  the[10]

fresh weight of calli cultures (gm / day ), which were
previously induced from hypocotyl, leaf, stem and root
explants, was recorded weekly for 5 weeks of
cultivation. Four replicates of each explant were used,
and the growth rate calculated according the following
equation:

e 0  (G - G ) / 7

e Where: G = the weight of callus (gm) at the end of
2 , 3 , 4  or 5  week.nd rd th th

0G  = the weight of callus at the end of previously
week i.e., 1 , 2 , 3 or 4  week of cultivation.st nd rd th

Dry Matter Content (%): The fresh weight (gm) of
different calli cultures were dried at 60°C for 48 hrs
and the dry matter content was estimated according the
following equation:

Dry matter content (%) =Dry weight x100 / fresh
weight

Vegetative Growth Dynamics: The vegetative growth
dynamics patterns for the regenerated shoots derived
from leaf, stem and root explants were estimated
through the following parameters:- 

1. Number of shoots 
2. Length of shoot (cm)
3. Fresh weight (gm)
4. Dry weight (gm)
5. Dry matter content (%) 

Statistical Analysis: The obtained results were
recorded during 5 weeks of cultivation and statistically
appraised according to Sendecor and  Cochran .[26]

Tropane Alkaloids Extraction and Determination:
Calli and regenerate  samples from each treatment were
collected and dried in oven for 3 days at 60°C and
grounded with a coffee grinder. Alkaloid extraction
method was carried out as described in British
Pharmacopoeia .  [4]

HPLC Analysis of Tropane Alkaloids:
Chromatographic Conditions: Apparatus: - Backman
HPLC, pump: 126 solvent module, 168 Detector photo
diode array, auto sampler (507e), soft ware (system
gold). 

Column: - Hypersil, ODS (C18), [250 x 4.6 mm]
5 micron + grade column 5cm.

Mobile phase:- 

2Eluent ; (acetonitrate: 30%, [1L H O + 3ml triethyl
amino TEA (70%); Flow rate; 1ml/ min;

Injection volume; 20µl;Run time; 25min;Wave
length; 254nm and Temperature; 35°C

RESULTS AND DISCUSSION

Effect of MS-media Supplemented with Some
Growth Regulators, and Explants Type on Calli
Production from Different Explants of D.metel (L.):
Data presents in Table (2) shows the effect of supplied
MS media with different types and concentrations of 
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Table 2: Effect of MS–media supplemented with some growth regulators on different morphological responses of hypocotyl, leaf, tem  and
root explants of  Datura metel cultured under light condition for 30 days.

Media composition Datura metel explants
---------------------------------------------------------------------------------------------
Hypocotyl Leaf Stem Root

C S R C S R C S RMS + 1mg/l (BA) + 1mg/l (NAA) C S R + + +   -  - + + +  -    - + + +  -  -
+ + +  -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 3mg/l (BA) + 1mg/l (NAA) C S R + +   -    - +       -    - + +   -   -
+ +    -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 5mg/l (BA) + 1mg/l (NAA) C S R +     -    - +      -     - +     -   -
+      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 1mg/l (BA) + 1mg/l (2,4- D) C S R + +   -    - + +    -    - +     -    -
+      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 3mg/l (BA) + 1mg/l (2,4- D) C S R + +   -    - + + +  -    - + +   -   -
+ +    -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 5mg/l (BA) + 1mg/l (2,4- D) C S R +     -     - +      -     - +     -    -
+      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 1mg/l (Kin) + 1mg/l (2,4- D) C S R +     + + + - +      + +   - +     + +  -
+      +   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 3mg/l (Kin) + 1mg/l (2,4- D) C S R +     + +   - +       + +   - +     +    -
+      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 5mg/l (Kin) + 1mg/l (2,4- D) C S R +     +     - +      +      - +     +    -
+      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 1mg/l (Kin) + 1mg/l (NAA) C S R +     +     - +       -     - +     -   -
-      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 3mg/l (Kin) + 1mg/l (NAA) C S R +     +     - +       -     - -     -   -
-      -   -

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C S R C S R C S RMS + 5mg/l (Kin) + 1mg/l (NAA) C S R +     -     - +       -     - -      -    -        
-      -   -

                 

High value =80~100%,   Medium =60~75%, Low =30~55%, Non =0%, C= Callus, S= Shoot R= Root+ + + + + + -    ,   

growth regulators on different morphological responses

i.e., calli and /or shoot production from hypocotyl, leaf,

stem and root explants of D. metel(L.). were studied.

used to study the optimum conditions for callus

production in Datura metel. MS medium supplemented

with 1mg/l of both BA and NAA was the best media

for callus production. However the best medium for

shoots production was MS containing 1 mg/l each of

Kin and 2,4-D. Concerning calli growth parameters, the

maximum values of calli fresh, dry weights  (gm)and

dry matter content (%)3.71,  6.76,  4.39 and 5.89;

0.367, 0.673 0.405 and 0.57 and 9.12, 9.05, 9.7 and

9.3 were recorded with  hypocotyl, leaf, stem and root

explants respectively, Fig. (1) and Table (3). The

obtained results are in agreement with Torres  who[27,11,9]

reported that the addition of 1mg/l of each BA and

NAA was more suitable for callus production from D.

metel and D. stramonium . The obtained results were

agreed with Nussbaumer, et al.  they reported that,[22]

5supplementation of B  medium with 1mg/l of each BA

and NAA gave the best results of growth value for

Datura candida x Datura aurea. Similarly, Zayed, et

al.  established undifferentiated callus from stem[29]

explants of Datura innoxia using MS medium supplied

with BA at 1mg/l and IAA at 0.5mg/l for 6 weeks. But

these results showed disagreement with Engvild  who[12]

reported that, callus cultures of Datura innoxia grow

well on any single one of the growth substances NAA

(10 M), 2,4-D (10 M) or BA  (3×10 M). 5 6 6

Calli Growth Dynamics: The growth characteristics

and pattern of calli derived from hypocotyl, leaf, stem

and root explants of D. metel growing in MS media

containing 1mg/l of both BA and NAA were

investigated. Calli growth patterns were expressed as

fresh weight (gm), dry weight (gm) and dry matter

content (%). The growth dynamics of the obtained

different calli cultures were determined weekly for five

weeks of cultivation.  The obtained data clearly showed

that the highest values of calli fresh weight 4.83, 5.40,

5.51 and 4.30 (gm) were recorded at the end of 5th

week of cultivation for hypocotyl, leaf, stem and root

explants respectively . Concerning those dry weight and

dry matter content values of the callus derived from

different explants were calculated, the results showed

that the highest dry weight were obtained at the end of

the  5  weeks of cultivation Fig.(2-A). Also, the dryth

matter content (%) gave the best results  at the end of

the 5  week of cultivation Fig. (2-B). Further dailyth

growth rates (gm/day) the maximum values of growth

rate 0.239, 0.325, 0.298, 0.256 (gm/day) were recorded

at the end of the 3 week of cultivation for hypocotyl,rd 

leaf, stem and root explants respectively. The obtained

results showed agreement with Smith  who reported[25]

that, the rate of growth of calli tissue parallels in many

ways the sigmoid curve seen in population of single-

celled organisms. There are usually five stages for

callus growth rate; a lag phase in which cells prepare

to divide, a period of exponential growth in which cell
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Table 3: Effect of MS–media supplemented with some growth regulators on fresh weight (g), dry weight (g) of 30 days old callus derived
from hypocotyls, leaf, stem and root explants of Datura metel cultured under light condition.

Media No. D. Metel explants
-----------------------------------------------------------------------------------------------------------------------------------------------------------
Hypocotyl Leaf Stem Root
----------------------------------- ------------------------------------- ----------------------------------- ----------------------------------
DW DMC (%) DW DMC (%) DW DMC (%) DW DMC (%)

1 0.367±0.032 9.12±0.268 0.673±0.03 9.55±0.29 0.425±0.015 9.7±0.072 0.57±0.019 9.3±0.439
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 0.232±0.009 8.87±0.217 0.04±0.043 8.835±0.506 0.123±0.014 7.637±0.747 0.327±0.045 9.22±0.288
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 0.23±0.009 6.71±0.282 0.457±0.037 4.4±0.444 0.127±0.019 7.41±0.66 0.25±0.018 8.75±0.074
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 0.187±0.022 6.89±0.538 0.517±0.029 7.165±0.094 0.305±0.031 8.81±0.189 0.29±0.022 8.85±0.422
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 0.237±0.017 8.06±0.451 0.395±0.033 8.247±0.345 0.417±0.030 9.21±0.380 0.305±0.007 8.70±0.210
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 0.19±0.021 7.4±0.598 0.20±0.026 6.96±0.155 0.128±0.015 8.5±0.464 0.307±0.017 8.92±0.151
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 0.287±0.019 8.80±0.389 0.655±0.077 8.57±0.688 0.295±0.012 9.00±0.169 0.4±0.024 9.02±0.207
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 0.202±0.012 4.05±0.110 0.322±0.025 9.513±0.213 0.287±0.019 8.79±0.388 0.327±0.045 7.82±0.398
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 0.185±0.026 4.98±0.761 0.405±0.043 5.005±0.506 0.197±0.224 7.9±0.314 0.167±0.011 7.83±0.448
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 ----- ----- 0.125±0.013 8.875±0.165 0.125±0.015 7.717±0.686 0.142±0.014 7.22±0.067
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 ----- ----- 0.165±0.011 7.77±0.433 0.14±0.017 7.733±0.741 ----- -----
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 ----- ----- 0.135±0.015 6.675±0.75 0.115±0.012 6.99±0.27 ----- -----

Each treatment is the average of 4 replicates ± SE, SE = Standard error, Dw = Dry weight (g), DMC = Dry matter content (%)

Fig. 1: Calli production from hypocotyl (A); leaf (B); stem (C)  and  root (D)  explants of  D. metel after 8

weeks of cultivation on MS medium supplemented with 1mg/l each of BA and NAA.
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Fig. 2: Dry weight (A) and dry matter content (B) of calli cultures derived from hypocotyl, leaf, stem and root

explants of D. metel during 5 weeks of cultivation under light condition.

division is maximal, a period of linear growth in which

division slows down and cells enlarge, a period of

decelerating growth and stationary or no-growth period

in which the number of cells is constant. The behavior

of cells of callus tissue is different during each stage

of growth. The media composition can also influence

how long the callus remains at a particular stage.

Effect of Supplementation of MS-Media with Some
Growth Regulators on Regeneration Production
from Different Explants of D. metel (L.):
Supplementation of MS medium with kin and 2,4- D

resulted in shoot production with different ratio,

depended on the type of explant and the growth

regulators concentration. The best explant for shoot

production was leaf explant which produced the

maximum value of shoots Table (1) and Fig. (4). Stem

and root explants of Datura produced medium value of

shoots proliferation, while the hypocotyl produced the

lowest value of shoots Table (1). The optimum

concentration of kin and 2,4-D was 1mg/l of both types

of growth regulators. Increasing the kin concentration

to 3 or 5mg/l inhibited shoots formation in hypocotyl

and reduced shoots production in leaf, stem and root

explants Table (1). No root organogenesis was

observed in the four types of explants used in the

experiment. These results showed contradiction with

Engvild , who found that Datura innoxia Mill calli[12]

cultures formed shoots after 2-4 weeks on media

3containing; GA , IAA, low concentrations of NAA, 2,4-

D and BA or media without substances. Also, the

p rev ious resu l ts  sho wed  d isagreem ent  with

Muthukumar, et al.  they  reported that, shoot[21]

regeneration from hypocotyl explant of Datura metel L.

occurred on MS basal medium with different

concentrations of BA and 2,4-D. The regenerated

shoots were elongated on MS basal medium without

any growth regulator and rooted with different

concentrations of IBA. Zayed, et al.  reported that,[29]

calli differentiation was initiated by subculture into

solid MS medium without hormones for more than 10

months. Initially shoots were formed after four weeks

from subculture. Further subculturing in basal MS

medium without growth regulators initiated the rooting

of a shoot derived calli after 6 weeks. De  described[6]

the regeneration of adventitious shoots from young

leaves of Datura metel. Shoot buds were developed on

MS medium with 2mg/l BA and elongated on

hormone-free solid basal medium.

Vegetative Growth Dynamics: The vegetative growth

dynamic patterns of the regenerated shoots obtained

from leaf, stem and root explants grow on MS media

containing 1mg/l of both kin and 2,4-D were estimated

as dry weight (gm) and dry matter content (%) during

5 weeks of cultivation Figs.(5-A and B). The greatest

dry weight Fig. (5-A) and dry matter content (%) Fig.

(5-B) showed the highest average for shoots derived

from leaf explant at the end of the 5  week ofth

cultivation. The results showed that the highest shoot

growth rate 0.27(gm/day) was recorded for shoots

derived from leaf explant at the end of 3  week ofrd

cultivation Fig. (6). Also, shoots derived from stem and

root explants had the same growth rate 0.18 (gm/day)

at the end of the 3 week of cultivation.rd 

Evaluation and Determination of Total Tropane
Alkaloids ,Scopolamine  and Hyoscyamine Using
HPLC Technique: Total tropane alkaloids were

extracted from calli, regenerate cultures as well as from

in vivo plant and analyzed with HPLC. Total tropane

alkaloid, hyoscine and hyoscyamine contents were

represented in Table (4). Data showed that the

regeneration  tissues   derived   from   root   explants
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Fig. 4: Shoots formation from leaf explants of D. metel grow on MS medium supplemented with 1mg/l of kin

and 2,4- D.

Fig. 5: Shoot dry weight (A) and shoot dry matter content (B) of regenerated shoots derived from leaf, stem and

root explants of D. metel during 5 weeks of cultivation under light condition

produced 16.50 (mg/g dry weight) total tropane

alkaloids compared to 62.50 mg/g in in vivo plant dry

weight. Among the calli and regeneration samples, the

highest total tropane alkaloids contents were 56 and

46.5mg/g dry weight obtained when leaf explant was

used. The results clearly showed that hyoscine

produced by calli, and regenerate shoots as well as in

in vivo plant, while hyoscyamine was only produced by

in vivo plant and calli tissues derived from root

explant. Calli tissues and regeneration shoots derived

from leaf explants produced 14.15 and 14.06mg/g dry

weight hyoscine compared to 15.01 in in vivo plant.

Comparisons between the hyoscine production by calli

tissues and regeneration shoots derived from the same

explants revealed that, calli tissues derived from leaf

and stem explants produced higher hyoscine content

compared to the regeneration shoots derived from the

same  type  of  explants. By contrast, the regeneration
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Fig. 6: Growth rate (gm/day) of regenerated shoots derived from leaf, stem and root explants of D. metel during

5 weeks of cultivation under light condition.

Table 4: HPLC analysis of total tropane alkaloids, hyoscine, hyoscyamine (mg/g dry weight) in in vivo plant calli, regeneration shoots
and transformed calli derived from different explants of Datura metel.

 Type of culture
-------------------------------
Compounds (mg/g D.W) In vivo plant Calli tissue Regenerate shoots

----------------------------------------------- -----------------------------------------------------
Hypocotyl Leaf Stem Root Leaf Stem Root

T. tropane alkaloids 62.5 22.8 56 30.5 4.9 46.5 11.7
16.5

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Hyoscine 15.1 1.3 14.2 2.1 0.1 14.1 0.2 1.5
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Hyoscyamine 3.7 --- --- --- 0.2 --- --- ---

shoots derived from root explants produced 1.50mg/g

dry weight hyoscine compared to 0.06mg/g dry weight

in calli tissues derived root explant. Moreover, the calli

tissue derived from root explants produced 0.2mg/g dry

weight hyoscyamine compared to 3.7 mg/g dry weight

in in vivio plant. The above results showed agreement

with Marion, et al.  who reported that,[17,5,23,14,3,2,1]

tropane alkaloid biosynthesis in the genus Datura

occurs largely in the roots. The sites of synthesis and

accumulation of scopolamine differ from plant to plant

within the genus Datura. In general, scopolamine was

synthesized in the root of young plants and

accumulated in the aerial parts. So scopolamine was

the main alkaloid in the leave whereas hyoscyamine

was the main alkaloid in the roots. Alkaloid production

was affected and regulated by a wide range of

nutritional, environmental and biological factors.

Herouart, et al.  initiated calli from leaf discs of[13]

Datura innoxia derived from plants with different 

capacities for alkaloid biosynthesis. Hyoscyamine and 

scopolamine content were observed. This indicates that

it was possible to initiate callus with a high alkaloid 

content starting from actively alkaloid producing 

androgenic Datura innoxia plants.

Abbreviations: BA: N - Benzyladenine6

2,4-D: 2,4-Dichlorophenoxyacetic acid

Kin: Kinetin

NAA: Naphtalene acetic acid

MS: Murashige and Skoog medium

HPLC: High performance liquid chromatography
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