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Entry Compound name RI Healthy Bakraei (%) Infected Bakraei (%)

1 1-Octene 758 0.4 0.3
2 (4E)-Octene 784 - 0.4
3 n-Octene 797 114 124
4 (2E)-Hexenal 847 0.2 0.2
5 a-pinene 929 - 0.1
6 Sabinene 969 2.3 1.9
7 Myrcene 990 0.3 0.2
8 Decane 999 0.3 2.8
9 Limonene 1025 5.3 4.8
10  (E)-B-Ocimene 1047 0.3 0.3
11  y-Terpinene 1056 0.2 0.2
12 Cis-Sabinene Hydrate = 1046 0.4 0.2
13 Linalool 1100 22.7 14.01
14 Geijerene 1137 0.4 0.8
15  Isopulegol 1142 2.0 -
16  Citronellal 1152 8.7 74
17  Terpinene-4-ol 1174 -0.5 0.4
18  n-Dodecane 1199 0.6 0.7
19  Citronellol 1227 1.6 1.1
20  Thymol, methyl ethere 122 0.2 0.1
21  Neral 1238 1.6 1.5
22 Geraniol 1253 0.5 0.5
23 Geranial 1267 2.3 2.2
24 Pregeijerene 1280 - 0.3
25  Citronelly acetate 1351 0.7 0.5
26  Neryl acetate 1362 0.3 0.2
27  Geranyl acetate 1382 0.4 0.4
28  n-Tetradecane 1397 0.2 0.2
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29  p-Caryophyllene 1413
30  a-Trans-Bergamoten 1431
31  Humulene 1447
32 y-Muurolene 1475
33 Bicyclogermacrene 1490
34  (2)-a-Bisabolene 1499
35  f-Bisabolene 1505
36  y-Amorphene 1518
37  y-Cuprenene 1539
38  Elemol 1544
39  (E)-Nerolidol 1560
40  Spathulenol 1570
41  Caryophyllene oxide 1575
42  Hexadecane 1596
43 epi-a-Muurolol 1649
44 o-Bisabolol 1682
45  p-Sinensal 1649
46  o-Sinensal 1751

9.8 11.5
1.9 2.6
1.0 1.2
- 0.7
1.9 3.0
0.3 0.4
5.3 6.9
0.2 0.3
- 0.3
- 0.3
0.8 1.1
1.0 1.9
1.0 1.6
0.2 -
- 0.3
0.7 1.0
- 0.3
5.0 6.0
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Entry Compound name RI Healthy Bakraei (%) Infected Bakraei (%)
1 n-Decane 996 8.0 2.3
2 Geijerene 1138 11.3 16.9
3 n-Dodecane 1199 - 1.1
4 Pregeijerene 1280 6.0 5.0
5 epi-Dictamnol 1377 4.9 3.9
6 a-Santalane 1415 - 1.6
7 Dictamnol 1423 7.5 7.8
8 Elemol 1545 34.3 39.5
9  y-Eudesmol 1625 4.5 1.4
10  p-Eudesmol 1643 5.2 2.0
11 a-Eudesmol 1646 4.5 1.1
12 Seseline 2054 - 1.1
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7- Nosrati B, Rajai H. Structural & phyto-
chemical identification on developing pro-
cesses of oil glani in fruit of bakrai (citrus
reticulata citrus limetta). Journal of devel-
opmental biology. 2009;1 (2):1-8. [In Pers-
ian]

8- Razmi N, Jelodar G, Ebrahimi H, Bag-
hshani H. Effect of Aegle marmelos fruit
juice concentrate on serum glucose and
lipid level and ALT/AST activities in dia-
betic rats. Journal of Kerman University of
Medical Sciences. 2006;13 (4):240-245.
[In Persian]

9- Survimol C, Pranee A. Bioactive comp-
ounds and volatile compounds of Thai bael
fruit (Aegle marmelos (L.) Correa) as a
valuable source for functional food ingred-
ients. International Food Research Jour-
nal. 2008;15:1-9.

10- Bove JM. Oman-Witches’ broom dise-
ase of lime. In: Virus and virus-like dise-
ases of citrus in the Near East region.
FAO. Rome. 1995;217-229.

11- Carnier M, Zreik L, Bove JM. Witc-
hes’ broom disease of lime trees in Oman:
transmission of a mycoplasma-like organ-
ism (MLO) to periwinkle and citrus and
the production of monoclonal antibodies
against the MLO. In: Proc. 'th Conf.
IOCV Riverside. CA. 1991;448-453.

12- Salehi M, Nejat N, Tavakkoli AR, lza-
dpanah AR. Reaction of citrus cultivars to
candidatus phytoplasma aurantifollah in
Iran. Iranian Journal of Plant Pathology.
2005;41 (3):363-376. [In Persian]

13- Jaymand K, Rezaee MB. Essential oil,
distillations apparatuses, test method of
essential oil and retention indices in ess-
ential oil analysis. Iranian Society of Medi-
cinal, 2007;106-108.
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Abstract

In this investigation, the essential oil chemical composition of healthy and infected Bakraei with Candidatus
Phytoplasma aurantifolia from Rigan-Bam area has been studied. The branches of flower and roots of this
species were collected in spring 2014 and dried in shade (at room temperature) and subjected to volatile fraction
were isolated by hydrodistillation using an all-glass Clevenger-type apparatus. The analysis of the essential oils
was performed by using GC-MS. In the aerial organs, 39 components of essential oil of healthy bakraei were
identified including linalool-L (22.7%), n-octane (11.4%), E-caryophyllene (9.8%), citronellal (8.7%), limonene

(5.3%), p-bisabolene (5.3%) while, 44 components were identified in the essential oil of infected bakraei with
major components including linalool-L (14.0%), n-octane (12.4%), E-caryophyllene (11.5%), citronellal (7.4%),

[-bisabolene (6.9%), a-sinensal (6.0%) and limonene (5.3%). In the essential oil of underground organs in
healthy bakraei, 9 components (including major component: elemol (34.3%), geijerene (11.3%), n-decane
(8.0%), dictamnol (7.5 %), pregeijerene (6.0%), S-eudesmol (5.2%) and in infected bakraie 12 components
(including major component: elemol (39.5%), geijerene (16.9%), dictamnol (7.8 %), pregeijerene (5.0%). The
comparison of the essential oil chemical compositions was showed that a-sinensal compound as one of the major
components in infected aerial organs does not exist in healthy bakraei. Also, n-dodecane, a-santalane and
seselinee as identified partial components in underground organs do not find in it's healthy type.
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