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ABSTRACT

Nowadays, isolation of useful natural products from plant callus culture
has been used as a modern biotechnological technique to obtain those
useful chemicals. Apium graveolens (Apiaceae) is a well known edible
herb was known to produce a variety of plant secondary metabolites such
as flavonoids and coumarins. In this study, we focused on induction of
callustissue of the plant seedling that may be used as a source of different
metabolites. The seeds of the plants after sterilling were cultured in a petri
dishes line with MS medium. After emergence of seedling, epicotyl
segments were transferred to another M S cultures with contain different
combination of plant hormones, kin and 2,4-D. The petri dished incubated
in agrowth chamber at 25°C and certain photoperiod Weight of produced
callusweremeasured for all treatments. On the other hand, n-hexan extract
of dried callus was obtained by a soxhelet apparatus and were analyzed
using thin layer chromatography technique (TLC) to afford acolorlessoily
substance. The structure of isolated compound was elucidated by
spectroscopic methods such as IR, UV, Mass and *C and *H NMR.

Our resultsindicated that although callusinduction take placein MSmedium
without phyto hormones, maximum callus production induced at MS
mediumwith 2, 4-D (4 mg/L) and kinetin (2mg/L). Thestructure of isolated
natural product from the callus was determined as cyclodecane. It was be
concluded that callus tissue of Apium graveolens can be source for
production of cyclodecane. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

During thelast decades, plant tissuecultureisre-
garded as new techniqueto plant propagation, breed-
ing programsor regeneration of transgenic plants. This
modern technique hasa so been used for production of
plant secondary metabolites, inturn, may beutilizedin
medicineor pharmaceutica industries. Henceplant tis-
sue culturehas now direct commercia applicationsas
wdll asvauein basicresearchinto cell biology, genet-

ics, biochemistry and pharmaceutical sciencest:
Cdlusformationisthefirst eventinplant tissuecul-
ture process. Callusisamass of unorganized paren-
chyma. It derived from explants of mature plant tissue
on agel medium enriched with agar. Macronutrients,
micronutrients, vitaminsand phytohormones. It hasbeen
well documented that calli may be sourceto produc-
tion of plant secondary metabolites?:
ApiumgraveolensL., Celery, isabiennia herb of
Apiaceaefamily. It hasextensvely cultivatedindl over
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of theworld and hasbeen used asacommon vegetable
andaspiceindifferent countries. Wild cdery hasawide
distribution extending from north EuropetoAfricaand
Asa Thewild plant ishitter and wasprobably used for
medicina proposebefore gaining popularity asaherb
and avegetabl 7. Both theroots and seeds of celery
were used medicinaly, especially inthetreatment of
fevers, jaundice, painsinthechest and diarrhea. Itis
ascribed that the celery seeds exhibit antiseptic,
antiinflamatory, abortifacient and sedative activitied®:
Inthe present work, wefocused oninduction of cal-
lustissueof cdery andisolation of achemica fromit.

EXPERIMENTAL

Plant cultureand callusinduction

The seedsof A. graveolenswere purchased from
Pakanbazr Esfahan Company. The seedswere surface
sterilized with sodium hypochl oride(1%) and ethanol
70% and then washed threetimesby distillated water.
Thederiled seedsput in pteri disheslined withwathman
nol papers. After seed germination, epicothyl of
seedlinfswereisolated and transfer to solid MSmedia
supplemented with vitamins, sucrose (3%) and differ-
ent concentration phytohormones. Four concentration
of 2,4-D and kinetin (0,0; 2,1; 3,1; 4,2 mg/ml) were
used indifferent cultures. Treereplication of any culture
were used. ThepH of the mediumswasadjust to 5.7
with NaOH or HCI before autoclaving at 120 °C for
15 min. After then, Isolated radiclessegmentswerein-
cubated under photoperiod course of 8/12 h dark/light
with 1200 [ux of light regimeat 25+1°C. The obtained
callustissuefrom each of cultureswere sub cultured
onto fresh medium every treeweeks. Thefreshweight
of produced calluswas measured for any trestment af -
ter 12 weeks.

Analytical methods

Dried callus of A. graveolens (30g) was soxhl et
extracted success vely, with n-hexane, dichloromethane
and methanol. The hexane extract (1g) were purified
by preparativesilicaTLC using (CH,),CO - CHCI,,
99:1 asthemobilephase. Vanillin-sulfuric acidwasused
asreagent for detection process. Thisprocedure con-
ducetoaffordaliquidly substance (21mg)with Rvaue
of 0.45. Thecompoundswereidentified by comparing
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their UV, 'H NMR, *C NMR, IR amd Mass spectral
datawith thoseof published data®.

NMR spectrawererecorded in CDCI,onaDRX-
500Avanceinstrument (500MHz for *H and 1225M Hz
for *C) using theresidual solvent peak (6 3.31 ppm)
asinternal standard. Preparative TLC was performed
on RP-18 GF,, plates (20x20 cm, Merck).

Satistical analysis

In thetreatment assays, SPSS 11.5 software was
used for statistical analysis. Anaysis of variance
(ANOVA) followed by Duncan test was used to see
thedifferent amongst variousgroups. Thesgnificance
level was set at p<0. 05.

RESULTS

Our results showed that although callusinduction
of Apium graveolens epicotyl took placein MSme-
dium without phytohormones, callusgrowth increased
inthepresenceof 2,4-D and kinetin. Thecalusgrowth
occurred inadose dependent manner of phytohormones.
The maximum growth of the calluswasobserved at 4
mg/mL of 2,4-D and 2mg/mL of kinetin (Figures 1,2).

0.6 c

0.5 1 I
1

o
S
L

b
b

o
w

Callus wet weight(g)

o
[N}
.

o
H

0 | 21 ‘ 3.1 ‘ 4,2
2,4-D and Kinetin concentrations (mg/L)
Figurel: Effectsof different concentrations of 2,4-D and
kinetin in production of callustissue of Apium graveolens.
M ean valueswith samelattersarenot significantly different
at the0.05level accordingtothe Duncan test
Theresultsof anaytica processon callusn-hexan
extract deduced tointroduce acycloa kane derivative,
cyclodecane, (Figure 3). The spectral dataof theiso-
lated compound reveded two singlet pesksat 1.25 and
28.7 ppmin HNMR and CNM R spectra, respectively.
These peaksrepresent —CH2 groups of cycloalkanes
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(Figure3). InthelR spectrum, peaksat 2850 and 2910
cmtiscong stent with—CH2 groups. On the other hand,
the peaksat 57, 71,85,99, 127 and 141m/z arerelated
to fragmentsof acycloakanederivative. lon molecule
of 141m/zindicatethat the compound hasstructuraly
10 atom carbone. The structure of thisisolated com-
pound was confirmed with comparison of its spectral
datawith dose of literature®
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Figure?2: Callustissue of Apium graveolens

Figure3: Sructureof cyclodecane

DISCUSSION

A literaturesurvey showed thet callusformationwas
previoudly induced from Apiumgraveolensantherson
B5 medium supplemented with 2,4-D and BA hor-
mones®- To our knowledge, our work isthefirst report
on calusformationfrom hypocotyl segmentsof Apium
graveolens. It was previously shown that 2,4-D and
kinetin arethemost commonly used hormonesfor for-
mation of callustissuein different plant species”. Our
results indicated that callus production of Apium
graveolensincreased by increasing both hormonesto-
gether inthe media. Extension of oneof the hormones
inthemediawithout another onedid not indice signifi-
cant effect on callusgrowth.

It was well known that Apium graveolens con-

tains a number of secondary metabolites such as
coumarins, furanocoumarines and flavonoidesin aeria
parts and roots“. Hence, the plant parts exhibit vari-
ous biological and pharmacological activities?. The
aerial partsof the plant produce essentid oil enriched
with aliphatic hydrocarbons and a kaneswith antioxi-
dant and insecticidd effects®. Our resultsindicated that
thecallus obtai ned from epicotyl sof Apiumgraveolens
can beasourcefor biosynthesisof cycloadkanederiva
tives. It wasalso previoudy pointed out that in vitro
culture of Apiumgraveolenscan beorigin of the pro-
duction of flavorsand different metabolites®9. Thisis
thefirst report of theisolation of acycloakanederiva-
tivefrom celery callus. However, somecycloakanic
compoundswereisolated previously fromliquid cul-
tures of some plants or fungi using GC-MS tech-
niquett1a,
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