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Abstract
The hydrodistilled essential oils of the fresh
fruits and leaves of Thuja orientalis L. Syn. Biota
orientalis (L.) Endl (Platycladus orientalis L.)
Family: Cupressaceae were subjected to GC and
GC/MS analysis. Twenty-four and twenty-one
compounds had been identified in the essential
oils of fruits and leaves respectively. The major
components were identified as α – pinene
(33.05%), α- phellandrene (10.39%), α–
terpinene (7.73%) and camphene (5.47%) in
fruit oil, while α - pinene (21.83%), benzyl
benzoate (19.12%), caryophyllene (12.07%) and
α - cedrol (6.86%) were detected in leaf oil. Both
oils were tested for their diuretic and antioxidant
activities.
INTRODUCTION
Thuja orientalis L. Family: Cupressaceae is
indigenous to temperate regions of Asia and
America and grows wildly in parts of western
Himalayas (1). It is highly aromatic and resinous
shrub that widely cultivated in gardens located in
temperate and semi-temperate areas (2).
Thuja orientalis L. was cultivated in Egypt as
an ornamental plant. Thuja was an old remedy
for delayed menstruation also it is a stimulant to
smooth muscles such as those of uterus and
bronchial passages so it is used for treatment of
bronchitis (3) and also as cough suppressant in
traditional Chinese medicine (4). Externally it is
used as a wash for infectious skin disease such as
impetigo and scabies (5).Previous work on Thuja
orientalis L. has focused on the terpenoid and
flavonoid composition (6-10).
A number of investigators from different
countries have examined the chemical
composition of the essential oil of Thuja
orientalis L. (11-14). The present study was
conducted to determine the volatile components
of oils of both leaves and fruits of this species
growing in Egypt by using modern
chromatographic techniques and screening for
their diuretic and antioxidant activities.
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EXPERIMENTAL
I. Material:
a. Plant Material: Leaves and fruits of Thuja
orientalis L. Family: Cupresseaceae were
collected from the shrubs cultivated in Helwan
University Gardens, Cairo, Egypt in AprilSeptember 2003.Identification of the plant was
confirmed by Dr. Wafaa M. Amer, Ass. Prof. of
Botany, Botany Dept., Faculty of Science, Cairo
University, Giza, Egypt. Voucher specimens are
kept in herbarium, Pharmacognosy Department,
Faculty of Pharmacy (Girls), Al-Azhar
University, Cairo, Egypt.
b. Material for pharmacological studies:
- Animals; Male Albino Sprague Dawely rats of
weights ranging from 170-200 g from the
animal house colony of the Nile Company for
Pharmaceutical Industries, Cairo, Egypt.
They were kept on standard laboratory diet
having the following composition: 1%
vitamin mixture, 4% mineral mixture, 10%
corn oil, 20% sucrose, 10.5% casein pure
(95%), 0.2% cellulose, 54.3% starch, and
water, was provided ad lib.
- Moduretic tablets; El-Kahira Company for
Pharmaceutical Industries, Cairo, Egypt.
Each tablet contains combination of the two
diuretic drugs amiloride hydrochloride 5 mg
and hydrochlorothiazide 50 mg.
- Alloxan monohydrate ; Sigma company For
Pharmaceuticals (USA).
- Standard glutathione (GSH) and 5,5-dithiobis(2 nitrobenzoic acid); Sigma company For
Pharmaceuticals (USA).
- Vitamin-E(dl-α-tocopheryl acetate); Pharco
Pharmaceutical Company. It is available in
the form of soft gelatinous capsules each
contains 400 mg vitamin-E.
II. Methods:
a. Preparation of the oil: The oils were
separately prepared by hydro-distillation of fresh
leaves and fruits. In each case the oil was dried
over anhydrous sodium sulfate and kept
refrigerated until analysis. Percentage yield was
determined
according
to
Egyptian
pharmacopoeia 1984 (15).
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b. GC/MS: GC/MS analysis was performed with
SHIMDZU GC/MS – QP5050 A system.
Column DBI, 30m, 0.53mm ID, 1.5 µm film
(J&W Scientific); Helium was used as carrier
gas at flow rate of 2 ml/min.;
injector
temperature 2500C, detector temperature 2800C,
oven temperature program; 400 (1 min), 1500 (1
min) at 7.50C/min, 2500C (2 min) at 1.20C,
ionization mode EI, ion source 70 eV.
c. Identification of components; The
constituents of the oils were identified by
comparing their retention times, mass
fragmentation patterns with those data of the
available reference samples, GC/MS spectral
database and with published data (16). The
percent composition of components in each oil
was determined by computerized peak area
measurements using internal normalization
method.
d. Determination of LD50 of the oils; The LD50
of the oils were determined using Karber method
(17)
. This study is a trial to assess in vivo their
acute toxicity and determination of the safe
therapeutic doses of the oils administered orally
by gavage in rats.
e. Testing for diuretic activity; four groups, six
rats each, were used. The animals were housed in
metabolic cages and fasted for 18 hours before
the experiment. The first group was considered
as normal control, the second group was orally
administered Moduretic (4.5mg/kg. b. wt.) as a
positive control (standard) and each of the
remaining
groups
administered
orally
500mg/kg.b.wt. of one of the essential oils of the
fruits and leaves as emulsion using few drops of
Tween-80. Immediately after treatment, each
animal was housed in a metabolic box. 24 Hours
latter, urine was collected, the volume of the
urine was measured, sodium and potassium
levels were estimated spectro-photometrically
and compared with those of the control group(18).
Results were evaluated and analyzed using
Students‘t’ test according to Sendecor and
Cocheran (19).
f. In vivo testing for antioxidant activity;
The antioxidant effect of the essential oils of the
fruits and leaves of Thuja orientalis L. (at dose
level 500 mg/kg.b.wt. administered orally as
emulsion using few drops of Tween-80) was
done by determination of glutathione in blood of
alloxan-diabetic rats using Bulter et al.
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method(20) and using vitamin E (35mg/kg.b.wt.)
as a positive control.
RESULTS AND DISCUSSION
The fresh fruits and leaves of Thuja
orientalis L. yielded 2.2% and 1.2% v/w
essential oils, respectively. Qualitative and
quantitative variations in the components of the
two oils are complied in Table (I).
GC/MS analysis of the fruit oil of Thuja
orientalis L revealed the presence of oxygen
containing compounds 9.7% and hydrocarbons
88.21%. The hydrocarbons were determined as
75.37%
monoterpenes
and
12.82%
sesquiterpenes. The major components were
identified as α – pinene (33.05%),αphellandrene (10.39%), α – terpinene (7.73%)
and camphene (5.47%). In leaf oil the amount of
oxygen containing compounds was 29.85%
while, the hydrocarbons were represented by
44.74% monoterpenes and 24.35 sesquiterpenes.
α - pinene (21.83%), benzyl benzoate (19.12%),
caryophyllene (12.07%) and α - cedrol (6.86%)
were found to be the major components of the
leaf oil.
The LD50 of the fruit and leaf oils were 5 and
4.5 g/kg.b.wt. for rats respectively.
The essential oils of the fruits and leaves
were tested for their diuretic activity Table (II)
and Figures (I&II). The oils revealed a
remarkable increase in urinary excretion as well
as a significant rise in sodium excretion
compared with control group without inducing
hypokalemia at dose level (500mg/kg.b.wt.), so
Thuja oils are considered as ideal diuretic which
promotes sodium excretion and reduces the body
water contents without causing sever
hypokalemia, which plays an important role in
neuromuscular activity (21).
The oils of both fruits and leaves were also
tested for their antioxidant activity by measuring
the blood glutathione levels in the blood of
alloxan-diabetic rats after oral administration of
500 mg/kg.b.wt. of each oh the tested oils Table
(III), Figure (III).
The reduced levels of glutathione in alloxandiabetic rats were greatly restored by the tested
essential oils. They showed a comparable
activity to that of vitamin E so, they are both
considered as antioxidants.
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Table (I): Essential oil constituents of Thuja orientalis (Platycladus orientalis) fruits and leaves:
No.

Compound

RT

Base
Peak

M+

% Fruits

% Leaves

1

α- pinene

11.48

93

136

33.05

21.83

2

Sabinene

12.42

93

136

11.71

0.08

3

Camphene

12.51

93

136

5.47

-----

4

β- pinene

12.73

93

136

1.45

6.71

5

α-phellandrene

12.92

93

136

10.39

2.60

3

6

∆ - carene

13.08

93

136

-----

0.93

7

β- myrecene

13.24

93

136

2.17

-----

8

Limonine

13.49

93

136

-----

5.49

9

Cis- ocimene

14.10

93

136

2.20

-----

10

2- carene

14.31

93

136

0.20

-----

11

α- terpinene

14.70

93

136

7.73

-----

12

γ- terpinene

15.44

93

136

0.49

-----

13

Terpinolene

15.85

93

136

0.53

3.11

14

Myrtenol

16.31

79

152

-----

0.98

15

Linalyl propionate

16.50

59

136

0.25

3.11

16

4- terpineol

16.74

71

154

2.17

-----

17

Trans-2,4-Decadienol

16.96

79

----

0.94

0.21

18

α- terpineol

17.05

59

154

0.79

0.46

19

Bornyl acetate

19.32

95

196

3.71

1.05

20

α-terpenyl acetate

21.75

43

196

1.84

1.46

21

(-)-β- elemene

23.55

81

204

0.72

0.72

22

β-caryophyllene

25.72

41

204

7.31

12.07

23

Widdrene

26.19

119

204

0.68

3.75

24

Cis-β-farnsene

26.29

69

204

0.37

-----

25

β- selinene

27.25

93

204

2.86

6.15

26

Zingibrene

27.55

93

204

0.58

-----

27

Germacene-B

27.74

93

204

0.30

0.39

28

α-longipinene

28.10

119

204

----

1.46

29

Calarene

30.29

41

204

----

0.38

30

α-cedrol

35.82

95

222

----

6.86

31

Benzyl benzoate

45.36

105

212

----

19.12

Identified compounds:
Unidentified compounds:

97.91
2.09

98.95
1.05

Total hydrocarbons:
- Monoterpenes:
- Sesquiterpenes:
Total oxygenated compounds :

88.21
75.37
12.82
9.70

69.09
44.74
24.35
29.85
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Table (II): Diuretic activity of the essential oils of Thuja orientalis L. (Platycladus orientalis) fruits
and leaves at dose level 500mg/kg.b.wt.:
Sample

Urine volume

Na+ ppm

K+ ppm

7.3±0.3

273.5±10.32

543.5±25.36

Standard

17.8±0.8**

550±16.3**

778.5±32.3**

Fruits oil

15.3±0.8**

377.6±16.2**

422.5±28.5

Leaves oil

14.2±0.9**

426.3±21.5**

468.3±30.8

Normal control

Table (III): Antioxidant activity of the essential oils of Thuja orientalis L. (Platycladus orientalis) fruits
and leaves at dose level 500 mg/kg.b.wt.:
Group
Blood glutathione (mg%)
% change from control
Control
37.4±1.8
-----Diabetic (non- treated)

27.3±0.9*

27

Vitamin-E

36.8±0.7*

1.6

Fruits oil

36.4±1.1

2.6

Leaves oil

36.2±1.3

3.2

Figure (I): Diuretic activity of the essential oils of Thuja
orientalis L. (Platycladus orientalis) fruits and
leaves:
Diuretic action

urine volume (ml)
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Figure (II): Sodium and Potassium levels in the urine of rats
treated with of the essential oils of Thuja
orientalis L. (Platycladus orientalis) fruits and
leaves:
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Figure (III): Effect of the essential oils of Thuja orientalis L. on the levels
of blood glutathione in alloxan-diabetic rats at a dose level
500 mg/kg.b.wt.:
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ﲢﻠﻴﻞ ﺍﻟﺰﻳﻮﺕ ﺍﻟﻄﻴﺎﺭﺓ ﻟﺒﻨﺎﺕ ﺛﻮﺟﻴﺎ ﺃﻭﺭﻳﻨﺘﺎﻟﺲ ﺍﳌﱰﺭﻉ ﰲ ﻣﺼﺮ ﺑﻮﺍﺳﻄﺔ ﻛﺮﻭﻣﺎﺗﻮﺟﺮﺍﻓﻴﺎ ﺍﻟﻐﺎﺯ ﻭﻣﻄﻴﺎﻑ ﺍﻟﻜﺘﻠﺔ
ﻭﺩﺭﺍﺳﺔ ﺗﺄﺛﲑﻫﺎ ﺍﳊﻴﻮﻱ
ﺍﻟﺴﺎﺩﺓ ﺍﻟﺪﻛﺎﺗﺮﺓ
ﻣﺎﺟﺪﺓ ﻬﺗﺎﻣﻲ ﺍﺑﺮﺍﻫﻴﻢ* -ﻧﻴﻔﲔ ﳏﻤﺪ ﻋﺒﺪﺍﳍﺎﺩﻱ* -ﳌﻴﺎﺀ ﻧﺒﻴﻞ ﲪﺎﺩ**
* ﻗﺴﻢ ﺍﻟﻌﻘﺎﻗﲑ ﻭ**ﻗﺴﻢ ﺍﻟﻜﻴﻤﻴﺎﺀ ﺍﳊﻴﻮﻱ –ﻛﻠﻴﺔ ﺍﻟﺼﻴﺪﻟﺔ )ﺑﻨﺎﺕ( -ﺟﺎﻣﻌﺔ ﺍﻷﺯﻫﺮ

ﻟﻘﺪ ﰎ ﰲ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﺍﺟﺮﺍﺀ ﺩﺭﺍﺳﺔ ﻋﻠﻲ ﺍﻟﺰﻳﻮﺕ ﺍﻟﻄﻴﺎﺭﺓ ﻟﻜﻞ ﻣﻦ ﺍﻟﺜﻤﺎﺭ ﻭ ﺍﻻﻭﺭﺍﻕ ﻟﻨﺒﺎﺕ ﺛﻮﺟﻴﺎ ﺍﻭﺭﻳﻨﺘﺎﻟﺲ ﺍﳌـﱰﺭﻉ ﰲ ﻣﺼـﺮ ﻭ
ﺫﻟﻚ ﻻﳘﻴﺘﻪ ﺍﻟﺒﻴﻮﻟﻮﺟﻴﺔ ﺳﻌﻴﺎ ﳌﻌﺮﻓﺔ ﻣﻜﻮﻧﺎﺕ ﺍﻟﺰﻳﻮﺕ ﻛﻞ ﻋﻠﻲ ﺣﺪﺓ ﻭ ﻣﻌﺮﻓﺔ ﺍﳌﻜﻮﻧﺎﺕ ﺍﳌﺸﺘﺮﻛﺔ ﺑﻴﻨﻬﻢ .
ﻭ ﻗﺪ ﰎ ﲢﻀﲑ ﺍﻟﺰﻳﻮﺕ ﺍﻟﻄﻴﺎﺭﺓ ﻟﻠﻨﺒﺎﺕ ﳏﻞ ﺍﻟﺪﺭﺍﺳﺔ ﺑﻄﺮﻳﻘﺔ ﺍﻟﺘﻘﻄﲑ ﺍﳌﺎﺋﻲ ﻟﻜﻞ ﻣﻦ ﺍﻟﺜﻤﺎﺭ ﻭ ﺍﻻﻭﺭﺍﻕ ﻛﻞ ﻋﻠﻲ ﺣﺪﺓ ﺑﻌﺪ ﲨﻌﻬﻤـﺎ
ﻣﺒﺎﺷﺮﺓ  .ﻭ ﻗﺪ ﺍﺳﻔﺮﺕ ﻋﻤﻠﻴﺔ ﺍﻟﺘﻘﻄﲑ ﻋﻦ ﺗﻘﺪﻳﺮ ﻧﺴﺒﺔ ﺍﻟﺰﻳﻮﺕ ﺍﻟﻄﻴﺎﺭﺓ ﻟﻠﺜﻤﺎﺭ ﺑﻨﺴﺒﺔ  %٢,٢ﻭ ﻟﻼﻭﺭﺍﻕ ﺑﻨﺴﺒﺔ . %١,٢
ﻭ ﺑﺎﺳﺘﺨﺪﺍﻡ ﻛﺮﻭﻣﺎﺗﻮﺟﺮﺍﻓﻴﺎ ﺍﻟﻐﺎﺯ ﺍﳌﺘﺼﻞ ﲟﻄﻴﺎﻑ ﺍﻟﻜﺘﻠﺔ ﰎ ﺍﻟﺘﻌﺮﻑ ﻋﻠﻲ  ٢٤ﻣﺮﻛﺒﺎ ﰲ ﺯﻳﺖ ﺍﻟﺜﻤﺎﺭ ﲤﺜﻞ  %٩٧,٩ﻭ  ٢١ﻣﺮﻛﺒـﺎ ﰲ
ﺯﻳﺖ ﺍﻻﻭﺭﺍﻕ ﻭﻫﻲ ﲤﺜﻞ  %٩٨,٩٥ﻣﻦ ﺍﻟﺰﻳﺖ ﻭ ﻗﺪ ﻭﺟﺪ ﺍﻥ ﺍﳌﺮﻛﺒﺎﺕ ﺫﺍﺕ ﺍﻟﻨﺴﺒﺔ ﺍﻻﻋﻠﻲ ﰲ ﺍﻟﺜﻤﺎﺭ ﻫﻲ ﺍﻟﻔﺎﺑﻴﻨﲔ  %٣٣,٠٥ﻭ ﺍﻟﻔـﺎ
ﻓﻼﻧﺪﺭﻳﻦ  %١٠,٣٩ﻭ ﺍﻟﻔﺎﺗﲑﺑﻴﻨﲔ %٧,٧٣ﺍﻣﺎ ﰲ ﺍﻻﻭﺭﺍﻕ ﻓﻘﺪ ﻭﺟﺪ ﺍﻥ ﺍﳌﺮﻛﺒﺎﺕ ﺫﺍﺕ ﺍﻟﻨﺴﺒﺔ ﺍﻟﺴﺎﺋﺪﺓ ﻫـﻲ ﺍﻟﻔـﺎﺑﻴﻨﲔ  %٢١,٨٣ﻭ
ﺑﱰﻳﻞ ﺑﱰﻭﺍﺕ  %١٩,١٢ﻭ ﻛﺎﺭﻳﻮﻓﻴﻠﻠﲔ . %١٢,٠٧
ﻭ ﻗﺪ ﺛﺒﺖ ﺍﻥ ﻟﻠﺰﻳﻮﺕ ﺍﻟﻄﻴﺎﺭﺓ ﺍﶈﻀﺮﺓ ﻣﻦ ﺍﻻﻭﺭﺍﻕ ﻭ ﺍﻟﺜﻤﺎﺭ ﻟﻠﻨﺒﺎﺕ ﺗﺎﺛﲑﺍ ﻣﺪﺭﺍ ﻟﻠﺒﻮﻝ ﺩﻭﻥ ﺣﺪﻭﺙ ﺍﳔﻔﺎﺽ ﰲ ﻧﺴﺒﺔ ﺍﻟﺒﻮﺗﺎﺳـﻴﻮﻡ ﻭ
ﺍﺛﺒﺘﺖ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻳﻀﺎ ﺍﻥ ﳍﺎ ﺗﺎﺛﲑﺍ ﻣﻀﺎﺩﺍ ﻟﻼﻛﺴﺪﺓ.
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