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Figure 1) Chromatograms of Essential oils of flowering braches of Satureja rechingeri derived from seeds incubated in
usual condition
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Figure 2) Chromatograms of Essential oils of flowering braches of Satureja rechingeri derived from seeds incubated in
cryopreservation condition

0¢



(¥4 50) 01 = OV Slomis o ojladd MY lr (81,5 OWLS wlidp g aslidad

:J..J}éj JM h.:‘f:r S ol 6;‘4.@.{;)‘9.:\.3}‘ J.pb o}f e.k.‘..h.uf a5 d"“"l"“ BL) [ ;;_t.\wu QL.;SJS (\ J‘9J.>
Table 1) Identified essential oils compositions of Satureja rechingeri flowering stem derived from seeds incubated in

usual and cryopreservation conditions

compositions Retention Index control (%) cryopreservation (%)

o — thujene 931 0.3 0.3
o — pinene 940 0.4 0.2
3 — pinene 980 0.4 0.6
o — terpinene 1018 0.2 0.1
p — cymene 1026 4.9 5.8
§ — terpinene 1061 2.1 3.2
terpinolene 1090 1.2 1.3
Terpinen-4-ol 1177 0.7 0.3
a — terpined 1189 0.3 0.2
Thymol, methyl ether 1236 11 11

Carvacrol, methyl ether 1246 0.5
Thymol 1290 14 0.6
Carvacrol 1300 82.1 81.9
E-caryophyllene 1420 1 0.2
Germacrene D 1485 1.7 1.2
Caryophyllene oxide 1585 0.8 0.5

I
References

1. Ahuja S, Mandal BB, Dixit S, Srivastava PS (2002) Molecular, phenotypic and biosynthetic stability of plants
recovered from cryopreserved shoot-tips of Dioscorea floribunda. Plant Science 163: 971-977.

2. Chaudhary R, Choudhury R, Malik SK, Susheel K, Digvender P (2013) Genetic stability of mulberry germplasm
after cryopreservation by two- step freezing technique. African Journal of Biotechnology 12(4): 5983-5993.

3. Dixit S, Mandal BB, Ahuja S, Srivastava PS (2003) Genetic stability assessment of plants regenerated from
cryopreserved embryogenic tissues of Dioscorea bulbifera L. using RAPD, biochemical and morphological
analysis. Cryoletters 24(2): 77-84.

4. Elleuch H, Gazeau C, David H, David A (1998) Cryopreservation does not affect the expression of a foreign
Sam gen in transgenic Papaver somniferon cells. Plant cell Reports 18: 94-98.

5. Fretz A, Lorz H (1995) Cryopreservation of in vitro culture of barley (Hordeum murinum L.) and transgenic
cells of barley (Triticum aestivum L.). Journal of Plant Physiology 4: 489- 496.

6. Harding K (2004) Genetic integrity of cryopreserved plant cells. A review. Cryoletters 25: 3-22.

7. Harding K, Benson EE (2000) Analysis of nuclear and chloroplast DNA in plants regenerated from
cryopreservation shoot- tips of potato. Cryoletters 21: 279- 289.

8. Jalili A, Jamzad Z (1999) Red data Book of Iran. A preliminary survey of endemic rare and endangered
plant species in Iran. Research Institute of Forests and Rangland 323- 331. [in Persian]

9. LiZA, DuYQ, Wang Z C (2013) Effect of cryopreservation on the efficiency of exogenous gene,
genetic transformation and expression level of Arabidopsis thaliana. Electronic Journal of Biotechnology
available online as <http://www.ejbiotechnology.info/index.php/ejbiotechnology/article/view/v16n6-
12/1788 > on 12 November 2017.

10. Mandal BB, Chaudhury R, Engelmann F, Bhag Mal K, Tao L, Dhillon BS (2003) Conservation
biotechnology of plant germplasm NBPGR, Biodiversity International, Library and Information Services.
New Dehli India.

11. Marco-Medina A, Casas JL (2013) RAPD and phytochemical analysis of Thymus moroderi plantlets after
cryopreservation. Cryoletters 34(2): 119- 127.

00



DY P B KPL <R N RS PP WU Bp 3 K P P C OV PP S W

12. Matsumoto T, Akihiro T, Maki S, Mochida K, Kitagawa M, Tanaka D, Yamamoto S, Niino T (2013)
Genetic stability assessment of Wsabi plants regenerated from long- term cryopreserved shoot tips using
morphological, biochemical and molecular analysis. Cryoletters 34(2): 128-136.

13. Panis B, Lambardi M (2005) Status of cryopreservation technology in plant (crops and forest trees). The
Role of Biotechnology 43- 50.

14. Peredo EL, Arroyo-Garcia R, Reed BM, Revilla MA (2008) Genetic and epigenetic stability of
cryopreserved and cold- stored hops (Humulus lupulus L). Cryobiology 224- 234,

15. Rosa N, Castillo F, Bassil N V, Wada S, Reed B M (2010) Genetic stability of cryopreserved shoot tips of
Rubus germplasm. In vitro cell 46: 246- 256.

16. Scocchi A, Falici M, Medina S, Olmos S, Mroginski L (2004) Plant recovery of cryopreserved apical
meristems- tips of Melia azadarach L. using encapsulation/ dehydration and assessment of their genetic
stability. Euphytica 135: 29- 38

17.Wang Z, Lie JSh, Zhang ChW, He Y X (2013) Analysis genetic stability in Prunus humilis Bung plants
after cryopreservation twice. Advances in forestry letters 2(4): 67- 75.

18.Zhai Z, Wu Y, Engelmann F, Chen R, Zhao Y (2003) Genetic stability assessments of plantlets
regenerated from cryopreserved in vitro cultures grape and kiwi shoot tips using RAPD. Cryoletters
24(5): 315- 322.

01



Phytochemical persistence of Satureja
rechingeri under cryopreservation
conditions

Shabnam Shahbazi!, Fatemeh Sefidkon?*, Abbas Ghamari Zare?

1 Department of Horticulture, Roudehen Branch, Islamic Azad University, Roudehen, Iran

Agroecology Journal

Vol. 13 No. 3 (51-57)
(autumn 2017)

2 Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension organization,

Tehran, Iran

* sefidkon@rifr-ac.ir (corresponding author)

Received: 04 October 2017 Accepted: 18 December 2017

Abstract  This research was aimed to compare the type and content of
phytochemical compounds of Satureja rechingeri as a valuable, indigenous
and endangered species of Iran under cryopreservation. The seeds were kept
in liquid nitrogen at -196 °C for 1 week. The flowering shoots resulted from
the treated seeds were collected and dried in the laboratory condition and their
essential oils were obtained by hydro-distillation method. The essential oil
compositions were determined using analytical gas chromatography and gas
chromatography coupled with mass spectrometer (GC/MS). Finally, 15 and
16 components were identified in the essential oils in the cryopreservation
and control groups, respectively. The main components in the essential oil
were carvacrol, p-cymeneand and thymol. Regarding the type and percentage
of compounds existing in the essential oil, there was no significant difference
among the control and cryopreservation treatments. Therefore by
cryopreservation technique, the seeds of this valuable endangered species
could be preserved for a long period and its extinction may be avoided.
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