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Abstract

The leal essential oils of Pronus phasosticta var. phaeosticla were isolated and analyzed using hydrodistillation
and headspace-GC methods to determine their cpmposition and yield. Seventy-six (.mnptmmls were identified in the
hydrodistilled leafl oil, and 58 compounds were identified by the headspace, respectively. using GC and GC/MS_The
nmain components of the vils were benzaldehyde (73.3%). 1.8-cineole (5.4%), and o-terpinyl acetate (4.4%).
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Introduction

Thedark-spotted cherry, Prunus phacostictavar. phacosticta,
is anevergreen tree in the Prunus genus of the Rosaceae [family,
[t is mednly distributed in Taiwan and southeastern Clina (1.
Although the essential oil composition of a number of Prunus
species have been published (2-3), there appears to be no
report on the oil composition of P phrm 1sticta var. pi'mt‘r.!s!'k‘fa.
Therefore, we used hydrodistillation and headspace-GC (HS-
GC) methods to collect its leaf oils and GC-FID and GC/MS
to analyze the composition of the oils and headspace volatiles.
To determine the essential oil vields, & multiple headspace
extraction (MHE) method was employed. The purpose of
this stucly was to establish a chemical basis for the effective
niultipurpose vtilization of the species.

Experimental

Plant materials: The fresh leaves of B phueosticta var.
phacosticta were collected from Taiwan Forestry Research
Institute Lienhuachih Research Center in central Taiwan,
where a specimen has been deposited in the Herbarium. in
May 2006. Leaves of the species were collected for subsequent
oil isolation and analysis.
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Isolation of leaf oils and determination of compeosition
and yield: Hydrodistillation extraction: One kgalthe leaves
ol P, phacosticta var. phaeosticta was placed in a round-bottom
Hask and 3 L of distilled water poured in. It was hydrodistil-
lated for 8 h and the oil removed from the partitioned water
layer. Anhydrous sodium sulfate was added to dewater. The
vield of oil was determined. All test data are the average of
triplicate analyses.

GC and GC/MS analyses: A Hewlett-Packard HPGS90
aas chromatograph equipped with & DB-5 fused silica capil-
lary column (30 m » 0.25 mm, 0.25 pm flm thickness, J&W
Scientific) and a FID detector was used for the quanitative
determination of oil components. Oven temperature was pro-
grammed as follows: 50°C for 2 min, rising to 250°C at 5°C/
min, Injector femperature was 270°C. Carrier gas was He with
aflow rate of 1 mL/min. Detector temperature was 250°C, split
ratio: 1:10. One pL sample was injected. Identification of the
il components was based on their retention indices and mass
spectra, obtained from GO/MS analysis on a Hewlett-Packard
HPGESIO/HP973 equipped with a DB-5 fused silica capillary
column (30 m % 0.25 mm. 0.25 pm film thickness, [&W Scien-
tific), The GC analysis parameters were the ones listed above
and the MS was operating (full scan mode: scan time: 0.3 s.
mass range was m/z 30-500) in the EI mode at 70 eV. All test
data are the average of triplicate analyses.
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0il yield: The total mmount of oil in each sample was
determined by HS-GC. Calibration curves were made with
different quantities (0.1, 0.2, 0.3, 0.4, 0.5, and 0.6 pL) of leal
oil previously obtained by hydrodistillation. A special quan-
titative method, MHE, was used. According to Kelb (6], the
matrix effect can be eliminated by using the MHE methad.
The total area of each oil volume was wJLula.ted according to
the following equation:

TR 7, S (a)

where: ZA is the fotal area; A is the first area value; and A, is
the second area volume from two successive chromatograms,

The HS-GC analyses were accomplished using a Hewlett-
Packard HPB890 GC equipped with a FID detector and com-
bined with a Perkin Elmer Headspace Turbomatrix 40. The
GC analysis programs used were as described in the above
section. Conditions of the headspace samplerwere as follows:
the sample size was 0.1 pL oil and 20 mg plant material {dried
leaves). In MHE analyses of the oil, the vial oven and transfer
line temperature were both 100°C; the needle temperature was
110°C; treatment time in the oven with shaking was 50 min;
pressurization timewas 3.0 min: and thermostat timewasd0 min.

Component identification: Identification of the leal il
constituents was based on comparisons of the peaks Retention
indices (RI) (T), their retention imes (HT), and mass spectra
with those obtained from authentic standards and/or the NIST
and Wiley libraries spectra and literature (8-9).

Resuits and Discussion
Leaf oil yields: Tlhe lzaf oil vields by hydrodistil-

lation of leaves of P. phaeosticta var. phaecosticta was
0:90 £ 0.03 (mLA100 g, respectively.

Leaf volatiles determination by the HS-GC method:
The value of the total area corresponding to each volume of
leafl essential oil submitted to the MHE of the headspace-GC
were caloulated by means of a previonsly deseribed equation
(a) in experimental section, The leaf volatile calibration curve
obtained from the value corresponded to the regression equa-
tiom v = a + bx, where value for the leal volatile was a = 38,769
and b = 3782.5, * = 0.99584 (Table I).

Table 11 shows the area values corresponding to different
quantities of plant material (leaves) submitted to the multiple
consecutive extraction of the headspace-GC unit. By using
the MHE method and extrapolating the area values of the
leal volatiles calibration curves. we obtained respective yield
values of 0.92 = 0.01 (m1/100 g). The value was very close to
the hyvdrodistillation yvields. and the resnlt suggest that the HS-
GC method can be used to determine the essential oil vield
(Table 111) for P, phaeosticta var. phacosticta.

Comparison of leaf vil compositions: From the P pha-
costicta var. phaeosticta leaf oil obtained by hydrodistillation,
76 compounds were identified with the main components
being benzaldehyde (73.3%), 1,8-cineole (5.4%), o-terpinyl
acetale (4.4%). methylsalicylate (3.3% ). isopimara-9(11).15-di-
ene (1.5%), o-terpinecl (14%) and phytol (1.4%). The
constituents were divided into monoterpene hydrocarbons,
oxvgenated monoterpenes. sesquiterpene liydrocarbons,
oxygenated sesquiterpenes, diterpenes and non-terpenaidls,
When these gronps were tallied, the non-terpenoids had the
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Table I. The values of the total area corresponding to each
quantity of Prunus phaeosticta var. phaeosticta oil subjected

to MHE on HS-GC

P, phaeosticta var. phasosticta (uL) Area

04 423,21 + 8.61
0.2 803.76 + 9.81
03 1216.24 £ 12.33
04 158828 = 13.16
05 1896.36 = 15.62
0.8 2286.68 + 17,21

Table Il. Area values corresponding to different quantity of
plant material subjected to MHE on HS-GC

Plant material (mg) Area

10 385.81 10,16
20 721.34 £ 12.38
30 1083.63 + 11,68
40 1421.58 = 13,85

highestarea percentage of 79.0%. including benzaldehyde, ete.
Oxygenated monoterpenes uceounted for 13.5% . monoterpene
hydrocarhons for 1.4%. axvgenated sesquiterpenes for 2.0%,

sesquiterpene hydrocarbons for 1.2%, and diterpenes for
3.0%. In the HS-GC analysis, 58 compounds were identified,
again with benzaldelyde as the main component, acconnting
for 73.4% of the total. It was followed by 1 5-cineole (5.4%],
a-terpinyl acetate (4.5% ), methyl salicylate (3.2%), isopimara-
9(11),15-diene (1.5%), o-terpineol (1.5%). phytol (1.4%), etc.
The non-terpenoid group (78.9%) ulso accounted for the highest
fraction among the identified compotnds.

The above vield values and compositions indicate that
hydrodistillation and the HS-GC methods gave comparable
leaf oil vields. When the composition of the ni_[ was compared,
however, the minor components obtained by hydrodistillation
{eontent < 0.1%) could not be detected by HS-GC. The major
reason was probably due to the small size of the specimens
usetl, as the former needed ca. 1 kg of sample, while HS-GC
only taok 20 me. Overall, the HS-GC yielded main comjponents
and compound groups similar to those of the hydrodistilla-
tion results. The methodology proved that HS-GC can be an
effective method for an essential oil compositional analysis:
furthermore, it requires only a minute amount of specimen
an( a long period of distillation is not needed.

The predominant compound in the leal oil was benzal-
dehiyde. making up ca. 73% of all volatile fractions. Natural
benzaldehyde is one of the main materials for making food
flavoring agents and for preparing industrial dyestuffs and
spices. The present supply of henzaldehyde is obtained by
artificial synthetic chemical reactions from bitter almond oil-
containing fruit kemels or natural cinnamon eil. The conver-
sion process often produces harmful byproduets (10). Thus,
the presence of this compound in the leaf oil may serve as a
source of henzaldehyde directly from nature. Its harvest and
isalution from this species may be an ideal means of obtaining
the needed chemical without significantly harming the plants.
There appearsto be no information in the literature pertaining
to the species we studied. Thus, this paper represents the first
study of the leaf essential oil of 2 phaeosticta var. phaeosticta.
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Table lil. Chemical composition of the leaf oils and headspace volatiles of Prunus phaeosticta var. phaeosticta

Ri* Compound ID Concentration{%) Identification” RIF  Compound ID Concentration(%) Identification®
HD® HS® HD® HS®
854 {E}-3-hexenocl t = MS, BRI, ST 1264 (Ej-2-dacenal t - MS, RI, ST
855 (E)-2-hexanal t . MS, RI, ST 1270 ethyl salicylate 0.1 0.1 MS, RI, ST
859 (Z)-3-hexenol 0.2 0.3 MS, BI, ST 1276 ftrans-carvone oxide { - MS, RI, ST
888  athyl 4-pentenocate 0.3 0.3 MS, RI 1288 bornyl gcetats 0.1 t MB. Rl, ST
830  wthujene 0.1 0.1 MS; RI, ST 1291 p-cymen-7-ol 1 04 MS, Rt
938  q-pinens 0.1 0.1 MS. &I, ST 1303  o-vanillin 1 - MS, Rl ST
954 campheane t t MS, RI, ST 1318 cis-dihydro-o-
960  benzaldehyde 73.3 734 MS, RI, ST terpinyl acetate 0.3 0.4 MS. R
986 6-methyl-5-hepten-2-one 0.1 0.2 MS, BRI, ST 1341 S-indanal! 0.3 03 MS, Ri
1003 w-phellandrene t - MS, Rl ST 1349 w-terpinyl acetate 4.4 4.5 MS, R, ST
1008 dehydroxy-cis- 1359 sugenol 02 0.3 MS, BRI, 8T
linalool oxide 0.1 1 MS, Rl 1377  w-copaene t - MS, RI, ST
1025  p-cymene 05 06 MS, RI, ST 1385 (E)-p-damascenone 0.1 0.2 MS, BRI, ST
1028  limonene 0.5 0.6 MS, BRI, ST 1381 f-elemens 0.1 0.2 MS, Bi, ST
1031 1,8-cineole 5.4 54 MS, RBI, 8T 1364 vaniliin 0.1 0.1 MS, RI, ST
1032 benzyl alcohol 0.2 0.2 MS, RI, ST 1409  f-caryophyllens 0.1 0.1 MS, R, ST
1045 salicylaldehyde 0.1 04 MS. RI, ST 1409 cdodecanal 0.1 0.1 MS, RI, ST
1060 terpinene 0 0.1 MS, Rl ST 1430 (B-a-ionone t - MS, Bl ST
1068 octanol o1 0.1 MS, BI, ST 1480 y-muurolane 0.1 041 MS, BRI, ST
1073 trans-linalool . 1488  (E)-B-ionone 0.1 0.1 M8, RI, ST
oxide (furanoid) 0.1 0.2 MS, Al. ST 1498 G-selinene t - MS, RI, ST
1087 cis-linatool 1494 zingiberene t - MS, Rl ST
oxide {furanocid) 0.1 02 MS, RI, ST 1497  viridiflorene t - MS, RI, ST
1082 terpinolens t - MS,RI, ST 1506 (E.Elrc-farmesene 0.1 0.2 MS, RI, 5T
1091  methyl benzoate 0.1 DA MS, RI. 8T 1514  y-cadinene 0.3 0.3 MS, RI, ST
1097 linalool 0.4 04 MS, BRI, 8T 1523 G-cadinene DA 0.1 MS, RI, ST
1101 nonanal 0.1 0.1 MS, Al, 8T 1529 trans-calamenene 02 0.2 MS, R, ST
1122  cis-p-menth-2-en-1-ol 0.1 0.1 MS, RI, ST 1550 elemol 0.1 0.1 MS, A1, ST
1141 trans-p-menth-2-en-1-al 0.1 1 MS, R, ST 1563 (E)-nerolidol 0.2 0.2 MS, Rl ST
1142  benzyl nitrile 0.1 02 MS, BRI, ST 1566 carvotacetone acetata” 1 - MS, RI
1153 citrenelial 0.1 0.4 MS, RI, 8T 1587  (Z)-3-hexenyl benzoate 0.1 DA MS. Al
1159 sabina ketone t - MS; Rl ST 1583 caryophyllene oxide 0.8 0.8 MS, Rl 8T
1162  benzyl acelate t - MS, RI, 8T 1646 o-muurolol 0.6 0.8 MS, RI, ST
1177 terpinen-4-al 0.3 0.3 MS, RI, 8T 1654 w-cadinol DA 01 MS, Rl 8T
1189  q-terpineol 1.4 15 MS, Al, ST 1906 isopimara-9{11}.15-diene 1.5 1.5 M8, Ri
1192  methyl salicylate 3.3 3.2 MS, R, 8T 1943 phytol 14 1.4 MS, Rl
1193  hexyl butyrate t - MS, Rl ST
1198 cis-piparitol t - MS, RI, ST Moroterpene hydrocarbons (%) 1.4 1.4
1200 trans-dihydrocarvone 0.1 0.1 MS, RI Oxygenated monoterpenes (%)  18.5 13.6
1208 verbenone 0.2 0.1 MS, R, 8T Sesquiterpene hydrocarbons (%) 1.2 1.3
1215  trans-pulegol 0.1 0.2 MS, RI, ST Oxygenated sesquiterpenes (%) 2.0 18
1226 citronellol 0.2 0.2 MS, RI, ST Diterpenes (%) 3.0 2.9
1237 pulegone t - MS. RL ST Others (%) 79.0 78.9
1253 geraniol 01 1 MS, RI, ST Qil Yield (mLM00 @) 0.90£0.03.0.892:0.00

* Retention index on a DB-5 column in reference to n-alianes (7), & HD, Hydrodistillation extraction, = HS, Headspace-GC extraction, * MS, NIST and Wiley libraries spectra
and the literature; R, Retantion index; ST, authentic stendard compounds. * trace < 0.1%. * Not detected, *tentative identification. S-Indanal: 134[M](73), 133(100), 105{15),
77(11), 518), 11707, 135(7), 797), 115(6), 107(E7) carvotacetone aetata: 196[M}(2), 150(28), 135(10), 108(40), 85(16), 91(10), B2(20). S8(24), 54(12), 43(100)
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