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ABSTRACT
Medicinal compounds of Althaea officinalis L. were increased In Vitro by using UV light (0, 10, 20, 30, 40)
min. then analysis by HPLC technique. The results reported that medicinal compounds had high significant in
the most of these compounds.
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INTRODUCTION
Althaea officinalis L. belongs to family
(Malvaceae). It is one of the medicinal plants used
therapeutically since ancient time. The leaves of the
A. officinalis plant as well as the root are used as
medicine (1). Leaves, stem and root of A.
officinalis is a perennial herb 60 to 120 cm high.
Stem is erect and have short petioled leaves (2). A.
officinalis is a medicinal plant consumed in case of
lipemia, inflammation of nasal and oral cavities,
gastric ulcer, platelet aggregation, cystitis, and
irritating coughs (3, 4). The studies shows that A.
officinalis L. have antibacterial activity,
anticomplement activity, antifungal activity, antiinflammatory activity, antimycobacterial activity,
antitussive activity, antiviral activity, antiyeast
activity, common cold relief, cytotoxic activity
(5).Plant tissue culture medium contains all the
nutrients required for the normal growth and
development of plants. It is mainly composed of
macronutrients, micronutrients, vitamins, other
organic components, plant growth regulators,
carbon source and some gelling agents in case of
solid medium (6). Cell and tissue in vitro culture is
a useful tool for the production of secondary
metabolites (7). Secondary metabolites are organic
compounds synthesized by plants however they are
not directly essential for photosynthesis,
reproduction, respiration or other primary
functions. The chemicals have extremely diverse
effects. They often play an important role in the

plant defense system. Some of them contribute to
pollination and serve as protection from drought,
salinity and UV radiation (8).The aim of this study
to increase the production of secondary metabolites
of A. officinalis L. which use as medicinal
compounds using UV light as elicitor for the
production of secondary plant products In Vitro.
MATERIAL AND METHODS
Source of Explants: Officinal’s were collected on
1st Nov. 2013 from the garden of Al-Mustansriyia
University in Baghdad/Iraq.
Sterilization of Explants: Before the culturing in
vials, the leaves were rinsed with running tap water
for 1 hr. then submerged in (95%) ethanol for one
minute, Washed with sterilized DDH2O, after that
rinsed with (2%) concentration of sodium
hypochlorite for (10) min. followed by washing
with DDH2O three times for five minutes, all this
process done in sterilize condition at laminar air
flow-cabinet.
Medium of callus induction: Table 1. showed the
modify MS medium have been used for callus
induction, The subculture have been done every 3
weeks. After that callus exposure to UV light
(0, 10, 20, 30, 40) min. with short wave length
ranging (100-280) nm. which incubated at 16/8 hrs.
light/dark photoperiod at the illumination intensity
was 1000 lux at a temperature 25 ± 1 °C. (6).
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Table1. The medium of callus induction components.
No.
Components
Concentration (mg/l.)
1
MS
Full strength
2
Sucrose
30000
3
L- Asparagine
150
4
Glycine
10
5
2,4-D
2
6
Agar-Agar
8000
Measuring fresh and dry weight of callus: After
4 weeks of culture the fresh weight of callus
recorded by a sensitive balance later placed in
an electric oven at a temperature of 70 C° for 24
hrs. to calculate the rate of the dry weight of callus
(9).

Statistical analysis and Experimental design:
Experiments are designed according to Completely
Randomize Design (CRD) and the differences
between the test averages compared according to
Least Significant Differences (LSD) probability of
5%.% (12).

Analysis of medicinal compounds A.officinalis
callus extract: The main compound were separated
on FLC (Fast Liquid Chromatographic) column
under the optimum condition.
Column: phenomenex C-18, 3 µm particle size (50
x 2.0 mm I.D) column
Mobile phase: linear gradient of solvent A 0.1 %
formic acid, solvent B was (6:3:1, v/v) of
acetonitrile; methanol: 0.1% formic acid, gradient
program from 0% B to 100% B for 15 min. UV
264 nm. Flow rate 1.3 ml/min. The separation
occurred on liquid chromatography shimadzu 10
AV-LC equipped with binary delivery pump model
LC-10A shimadzu, the eluted peaks were
monitored
by
UV-Vis
10
A-SPD
spectrophotometer. The results were measured by
following law, the concentration of each standard
was 25µg/ml (10).

RESULTS
Effect of different exposure of UV light (min.)
on callus fresh and dry weight (mg): The results
in table (2) showed that exposure 30 min. of UV
light caused. Increasing in fresh and dry weight
which gave 414.6, 34.8 mg respectively but this
increasing was not significant while the lowest
value of fresh weight recorded at treat of 10 min. of
UV which gave 352.3 mg , and the lowest values of
dry weight recorded at treat of 20 min. of UV
which gave 26.3 mg.
Effect of UV light exposure (min.) on the
production of medicinal compounds from callus
A. officinalis by using HPLC: The results in table
(3) showed that different exposure of UV light
caused increased producing of secondary
metabolites. The Salicylic acid gave a highly
significant values ( 28.30) µg/ml at 40 min. than
other
treatments
while
the
lowest
significant(4.26)µg/ml at 30 min. of UV light. The
Scopolotein, Caffeic acid and Syringic acid gave
high significant at 30 min. of UV light (46.86,
36.13 or 70.93) µg/ml respectively. The lowest
significance of Scopolotein and Syringic acid at 10
min. of UV light which gave (20.70, 28.75) µg/ml
respectively while the lowest value of Caffeic acid
(22.80) µg/ml at 20 min. of UV light.The Quercetin
gave highly significant value( 51.80) µg/ml at
control treatment while the lowest was recorded at
20 min. of UV light which gave (21.10)µg/ml. The
Coumarin also gave highly significant value
(91.30) µg/ml at 10 min. while the lowest recorded
(34.70) µg/ml was at the treatment of control. The
P-coumaric acid recorded 69.10 µg/ml at 20 min.
of UV light while the lowest was at the control
treatment which gave 15.20 µg/ml. The Dosmetin
reported highly significant value recorded ( 31.20)
µg/ml at 20 min. while the lowest was (15.50)

Concentration
of sample (mg/l) =
Area of sample
----------------------- X conc. of standard X dilution Factor
Area of standard

Extraction medicinal compounds of A.
officinalis: About 1.0 gm of samples were
dissolved into 5 ml of ethanol- water (80:20, v\v) in
glass tubes. The suspension was subjected to ultrasonication (Branson sonifier, USA) at 60% duty
cycles for 25 min at 25ᵒC. followed by
Centrifugation at 7.500 rpm for 15 min. The clear
supernatant of each sample was subjected to
charcoal treatment to remove pigments prior to
evaporation under vacuum (Bachi Rotavapor Re
Type). Dried samples were re-suspended in 1.0 ml
HPLC grade methanol by vortexing, the mixture
were passed through 2.5 um disposable filter, and
stored at 4ᵒC. for further analysis, then 20 ul of
sample injected into HPLC system according the
optimum condition (11).
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µg/ml at 30 min. of UV light. The figures (1), (2),
(3), (4), (5) showed the HPLC curves results by

using different exposure of UV light and figure (6)
shows the callus induction after exposure to UV
light..
Table 2: The effect of different exposure time of UV light (min.) on callus fresh and dry weight (mg)
grown on a maintenance medium in light. Initial weight was 250 mg
Exposure time (min.)
Control
10
20
30
40
LSD(0.05)

Fresh weight (mg)
373.3
352.3
366.3
414.6
388.0
173.o

Dry weight (mg)
27.4
26.8
26.3
34.8
31.3
17.35

Table3: Effect of UV light exposure (min.) on the production of medicinal compounds from callus A.
officinalis by using HPLC.
Secondary metabolites

Salicylic acid
Scopolotein
Caffeic acid
Syringic acid
Quercetin
Coumarin
P-coumaric acid
Dosmetin

UV Light per minute

L.S.D 0.05

Control

10

20

30

40

9.80
26.70
28.20
51.11
51.80
34.70
15.20
18.80

19.60
20.70
24.30
28.75
26.40
91.30
21.90
21.40

13.60
28.20
22.80
50.71
21.10
60.80
69.10
31.20

4.26
46.86
36.13
70.93
35.40
59.90
55.30
15.50

28.30
40.90
34.60
40.50
47.40
75.60
58.70
25.10

Fig 1. HPLC for control treatment of UV light.
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0.471
0.489
0.100
17.28
4.363
0.061
0.063
0.045
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Fig 2. HPLC after 10 min. of UV light.

Fig 3. HPLC after 20 min of UV light.
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Fig 4. HPLC after 30 min of UV light.

Fig 5. HPLC after 40 min of UV light.
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Fig 6. Callus induction after exposure to UV light.
DISCUSSION
cells from the harmful effects of UV (15). Their
results showed that the secondary metabolite
biosynthetic capacity of A. officinails can be
enhanced by UV irradiation.

Ultraviolet (UV) light were used in this research as
elicitor on A. officinalis callus culture. The results
showed that some secondary metabolites of A.
officinalis had high significant when exposed to
UV light for 10 - 40 min. , this results agree with
other studies, (13) who stated that UV light can be
acts as abiotic stress which triggering plant to
perform defense mechanism of this particular
stress. Plants responded UV stress to overcome it
by producing secondary metabolites also (14)
stated that UV light radiation induced gene
transcription process of enzymes which involved in
secondary metabolites biosynthesis. Stimulation of
the synthesis by UV radiation, including secondary
metabolites might be explained by the fact that they
acts as an absorbent in the UV region of the
spectrum and therefore capable of protecting plant

CONCLUSION
The results showed that some secondary
metabolites of A. officinalis had high significant
when exposed to UV light for 30 min. like
Scopolotein , Caffeic acid and Syringic acid while
Salicylic acid significant increased at 40 min. of
UV light, also coumarin significant increased at 10
min. finally P-coumaric acid and Dosmetin
significant increased at 20 min. of UV light
Recommendation: Using another elicitors to
increase secondary metabolites of A. officinalis L.

REFERENCES
1. Shah, A.; Naveed A., Akram, A.; Pervaiz A.; Tariq S. and Asif1, H.. Pharmacological activity of Althaea officinalis L. J. Med.
Plants Research. 2011. Vol. 5(24), pp. 5662-5666.
2. Blumenthal M, Goldberg A, Brinckmann J. Herbal Medicine:Expanded Commission E Monographs. Austin, Am. Bot. Council,
2000. pp.244-248.
3. Sutovska M, Nosalova G, Sutovsky J, Franova S, Prisenznakova L, Capek P.. Possible mechanisms of dose-dependent cough
suppressive effect of Althaea officinalis rhamnogalacturonan in guinea pigs test. system. International Journal of Biologica
Macromolecules, 2009.45: 27-32.
4. Hage-Sleiman R, Mroueh M, Daher CR..Pharmacological evaluation of aqueous extract of Althaea officinalis flower grown in
Lebanon. Pharm Biol, 2011.49: 327-333.

1685

Al-oubaidi et al., World J Pharm Sci 2014; 2(12): 1680-1686
5. Ross, I. Medicinal Plants of the World, vol. 2: Chemical Constituents, Traditional and Modern Uses By: Ivan A. Ross Humana
Press Inc., 2001. P.487.
6. Murashige T, Skoog F. A revised medium for rapid growth and bioassays with tobacco tissue cultures. Plant Physiol. 1962. 15:
473-497.
7. Hussain, A.; Iqbal, A.; Hummera, N. and Ikram, U. Plant Tissue Culture: Current Status and Opportunities. Licensee in Tech.
2012.
8. Lila KM Valuable secondary products from in vitro culture, Secondary Products In Vitro, CRC Press LLC. 2005.
9. Pacheco AC, Cabral DS, Fermino ÉS and Aleman CC. Salicylic acid-induced changes to growth, flowering and flavonoids
production in marigold plants, Journal of Medicinal Plant Research. Academic Journals, São Paulo, Brasil. 2013.
10. Suarez, B.; Palacios, N.; Fraga, N. and pordriguez, R. Liquid chromatographic method for quantifying polyphenols in ciders by
direct injection. J. Chromatography A. 2005. 1066:105-110.
11. Mauricio, J.; Antonio, J.; Bjorn, A. and Bjorn, B. Separation of phenolic and flavonoid compounds from foods by reversed
phase high performance liquid chromatography Revista boliviana De quimica. 2007. 24 (1).
12. Salkind, N. J. and Ramsey, P. H. Encyclopedia of Measurement and Statistics, Sage research methods. 2007. ISBN:
9781412916110.
13. Ouwerkerk, P. B. F., Hallard, D., Verpoorte, R., Memelink, J. “Identification of UV-B light-responsive regions in the promoter
of the tryptophan decarboxylase gene from Catharanthus roseus”. Plant Molecular Biology, 1999. vol 41, pp. 491–503.
14. Logemann, E., Tavernaro, A., Schulz, W., Somssich, I. E., Hahlbrock, K. “UV light selectively conduces supply pathways from
primary metabolism and flavonoid secondary product formation in parsley”. Proceedings of the National Academy of Sciences,
2000. vol 97 (4), pp. 1903–1907,
15. Emine, S. Induction of secondary metabolite production by UV-C radiation in Vitis vinifera L. Öküzgözü callus cultures. J. Bio.
Research. 2014.47(1):37.

1686

