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Studies on Cultivation and Breeding of Linalool Tree

IV. Application of Gaschromatography to Breeding
of Oil Yield Percentage

Kisaburo HavasHI _
(Laboratory of Crop Science and Breeding, Faculty of Agriculture)

In order to increase breeding efficiency of oil yield percentage in linalool tree, it was investigated
that linalool contents of leaf are measured by means of gaschromatography. The results are summarized
as follows : ) )

Linalool are extracted from leaf by methanol with isopropyl bezoate 0.5 %, at 30°C for one night.
Linaloo! contents of leaf are calculated from equation II using gaschromatogram recorded under the
specification as shown in Table 1, but K is 0.533, calculated from epuation I.

This present method have many promising points than the previous stream-distilling method in
breeding of oil yield percentage, those are shown as the following.

(1). The labour and the times required for obtaining the sample are able to reduce to half or less
of the previous method, because the required amount of sample for measuring linalool contents of
leaf are very small, above 50 mg.

{2). The required times for mesurement of one sample which are about five minutes, are below 1/20
~25 of that times in previous method.

(3). The linalool contents obtained by this present method are higher than oil yield percentage by
previous method, but the error in the linalool contents, below 0.2 %, are small.

(4). Essential oil obtained by steam-distilling commonly containe some amount of the other compound
in addition to linalool and the deviation of that amount between individuals are largc. The individual
with many amount of the other compound are able to easy select by this present method but are
not by the previous method.

We must investigated successively where part are most suitable for obtaining the sample, because
the deviation of linalool contents within individual are very large.
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Table 1. Specification of gaschromatography

Coloumn : Stainless steel, 2 m, ¢ 3 mm,
Reoplex 400, Chromosob W, 60—80 mesh
Oven temperature : 170 °C
Injection temperature : 200 °C
Carrier gas : Na, 2.1 kg/cm?, 30 ml/min.
Feul gas : Hz, 0.6 kg/cm? 20 ml/min.
Attenuation : 5 X 102
Chart speed : 5 mm/min.
Sample volume : 3 pl.
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E = = C, & C, : Contents of linalool (0.1~0.3) and iso-propyl (0.5)
EE == benzoate in methanol in % (w/v),
; == H, & H,: Peak height of linalool and iso-propyle benzoate,

223 K : Coefficient for estimating contents of linalool in methanol.
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E = Fig. 1. Gaschromatograin of linalool (0.3 %) and iso-propyl
bezoate (0.5 %) in methanol.
E = Iso-propyl benzoate are placed as standard substance for
== ; ;f determining of linalool contents in methanol.
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C: Linalool contents of leaf in % (w/w),
w : Leaf weight in mg,

v Methnol volume in ml.
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Table 2. Variatioln of coefficient, K. *
) Linalool contents in %
Date Replication Means
0.1 0.2 0.3
2/18 1 0.53 0.53 0.53 0.529
2 .53 .52 .53 . 525 . 927
2/20 1 .53 .53 .54 . 532
- 2 .93 .55 .55 . 543 . 538
2/23 1 .53 .54 .55 . 539 )
2 .52 .54 .55 . 537 . 538
2/24 1 .51 .52 .59 . 5217
: 2 .52 .54 .54 . 532 . 529
2/25 1 .53 .53 .53 . 529 .
2 .52 .54 .55 . 536 . 533
Means .525 .534 .541 .533
*¥) K : Reference to equatiqn 1.
Table 3. Analysis of variance.
Factors . 1. s. s, m. s. F
Contents 2 1264.87 X 1078 632.44 X 107® 9, 22%*
Replication 1 80. 04 80. 04 1.17
Date 4 589. 47 147. 37 2.15
Error 22 1508. 59 . 68.57
Total 29 3442.97
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Table 4. Contents of linalool in methnol and their value estimated
by grand mean of K (=0.533)

Contents of Value estimated . Max. ¥
Difference (B
linalool (4) Min. Max. . error
0.1 % 0.100% 0. 104% ~ 0.000 — + 0.004% 4.0%
0.2 0.194 0.205 — 0.006 — + 0.005 3.0
0.3 0. 291 0. 304 — 0.009 — + 0.004 3.0 .

*) Maximum error are shown as the following equation,
the larger absc&xte value of (B) X 100
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Fig. 3. Relation between temperature and the
time required since the extraction Is started.
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Table 5. Value obtained by means of gaschromatography and steam-distilling.
o Value obtained by means of .
Replication Difference
Gaschromatography Steam-distilling ‘
1 2.39 2.13 0.26
2 2.35 2.05 0.30
Means 2.37 2.09 0.28
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Table 6. Linalool contents in left and right half parts of the same leaf.

Observed value (%)
- Difference
left right
1. 57 1.57 +0.00
1.92 1.91 +0.01
1.36 1.34 4002
2.03 2.07 —0.04
1. 74 1.79 —0.05
1.52 1. 57 . —0.05
<134 1.39 =0.05
1. 41 1.49 —0.08
1. 57 1. 66 —0.09
1.85 1.97 —0.12
1. 55 1. 68 —-0.13
2.20 2.06 +0.14
1.79 1. 64 +0.15
1. 47 1.63 —0.16
1.16 1.33 —0.17
Average
1.63 1. 67 ’ —0.04
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