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INTRODUCTION

Tuberose (Polianthes tuberosa L.) a member of

the family Amarylidaceae of Mexico, cultivated for

botn ornamental and extractive purposes.

The flowers of tuberosSe emit a most delightful
fragrance, which in itself is a wonderful bouquet
and nas been compared with the perfume of & well
stocked flower garden to evening close in the east.
These white tubula flowers emit a most powerful odour
whicpn increases after sunset, and on this account is

called by the Malays "Misteress of the night".

In despite of the importance of tuberose concrete
and absolute to perfumary and its high price, hardly
found any tuberose extraction products were manufact-
ured in Bgyp®, as until, 1963. TKow, Zgypt export the
tuberose oil, bpesides the flowers. During the next
yeary, it is hnoped tnat these exports will containue

<o raise.

Sure ansolute of extractiion of tuberose is perhaps
~ne most expensive rnatural Tlewer oil at the disposal
o7 tne moaern perf.me. JTherefore, it can be used in

cerfumes of only highest grade.

Central Library - Ain Shams University



The volatile oil of single flowered varie:iy of
Tuberose has been analysed, but no quantitative
Tigures nave been puplisped, #hile, there is no
any information about the cil constituents of the

volatile il of tuberose double flowered variety.

So tnis investigation deals primarily with the
pnysical and chemical properties of tuberose oil
and chemical composition of such oil. While ireat-
ment with growth regulator substances has proved
effectively on the regulating of flowering and quality
of the oil in many ornamental plants. So, this study
was carried, also to evaluate the effect of some growth
regulators (GA3 and CCC) on the gquality of tuberose

oil, as well as on the quality of tuberose plants,
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REVIEW OF LITERATURE

Importance of iuberose :

I'ne norticulture variety of tubercse (Polianthes
tuberosa L.) exploited in Southern France for the extr-
actlon of its perfume was that with single flowers; the
douple flowered variety usually goes to the cut flower
(llazyer, 1908). The bulk of extraction products of
tuberose wag produced in Southern France and Lately
also in Italy and uorocco (Meumier, 1950 and Gunther,
1952). Trhe tuberose bulbs were planted in April and
flowering season started from July to September., The
flowers were collected every morming just when they
start to open and were pick by hand and finish with
the stalk. Hach 1000 tuberose plants yield about 25
to 30 kg of flower per year (Gunther, 1952, and Poucher,

1974},

Aspour (19907) mentioned that tnere were not any
~userose extraction preoducis were manufaciured in

¥y as until 1963. Ine area cultivatea with tuber-

ta
[

o3e for extraction occupiled just two thirds a faddan
in ‘Tananoub from Qalioubia. In 1965 nowever, this

area was increased o 3 faddans,
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ml-genay,23 8(1974) found that the flowering season
started about the middle of June and contaimied through
the winter to early of January and the flower yield of
tne single tuberosge variety was higher than that 5f the
doudble one, also he stated that the yield in bgypt was
somewnat higher than in Southern France and the flower-

ing season was longer.

Extraction of wvolatile o0il of fuberose :

Natural perfumes, one of the most marvellous pheno-
mena of plant metabolism, probably reach their nighest
degree of %ne excellence in the fragrance exhaled by
fresn flowersa, This fragrance 18 due tp the minute
traces of essential o0il which exist in the petals, Some-
times in the Iree gtate, as in the rose and lavander and
cccasionally in the form of a glucoside whicn, under
favourable conditions, decomposed in the presence of
an enzyme or ferment a8 in tuberose., C{ongseguentlly
metnods of extraction were modified according to the
iocation and state of the volatile cils, The enfleurage
arocess was used for the extraction of tuberose oill, but
in the present years this process has been partly repla-
ced by the extraction method with organic solvents (Poucher,

74)

9]

i
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Hese (1303) found that the enfleurage method produced
essential oil 13 times more than the organic solwvents
metrod. Naves and Mazyer (1939), found that the extrac-
sion of suberose flowers with petroleum ether yielded
abous $.08 - C,11 % of concrete which wes light to dark
brown, waxy, gulite a hard mass and only partly soluble
in airsher proof alcchol. Gunther (1952) mentioned that
io of absolute o5il of tuberose to concrete was
ne-ween 1é-23 %, waere 1150 kg. of iuberose flowers
yere resuired to yield 1 kz. of concrete. Ashour (1967),
sr.ored —aat the yvield of concrete of single tuberose
flovers in Zgypt was between (.14 and 0,20 % and the
rz-io of absolute o0il to concrete was form 29 % ‘o 34 %.
The yield ratios obtained by enflurage and by organic
sclvenss exiraction method were 15.34 : 1 for the single
flovered variety and 14:1 for the double Tlowered one.
Stulk (1970}, mentioned th=t the 100C kg, of tuberose

Tiowver netals yvielded 58 gm. oil, Foucher (187 } indic-

ated that 1200 kg. of “ubercse flowers produced 1 kg. of

corcre<e which in turn yielded only about 200 zm. of abso-

o~ 3izal and Cnemizsl croderties ofi tubercsge oil

~eversl guThers ieserminad Tne vhaysicsl and chemical

~zersiss of 3he 0il from cne different varieties of
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tuoerose. Table (1) refered to the physical and
criemical properties of tuberose oil extracted from

single i{lowered varieiy.

ishour (1967) reported that properties of volatile
5i1 obtained by steam distillation of absolute of enfl-

surage for tuberose double Tlowered variety as follow :

Specific graviety 0.9371 to 0.9506

Refractive index 1.4589 1o 1.4700
icid number 64.3598 to 81.5891
sster number 109.5504 to 125.0134
Sponification number 171.3349 +to 198.8293

snemical composition of tuberose oll :

issential oils 4in general are extremely complex
supstences incorporating a variety of chemicaelly unrelated
compounds bpelonging 3o many ciasses of organic substances.
Tne guality of essential oils depends mainly on their
~pemical constituents and their levels. It is a well
“nown fact thet each essential oil is chracterized by
a pariicular ingredient wnich plays an important part
in ietérmining its quality and subsequently its aromatic

value.
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The chemical composition of tuberose flower oil
was investigated by various workers, Varely (1899),
stated tnat it contained about 10 percent of ketone

CljﬁZOQ to which he assigned the name fuberocne.

Hess (1903) reported that tuberose flower oil
always contained benzyl alcohol, either free or in
ester form of benzyl benzoate and methyl anthranilate,
but metnyl salicylate is only found in the oil obtained
oy ernileurage method., The flower oil of suberose deri-
vec by enfleurage metnod contained 56 times more methyl
antnranilate ithan the product of extraction metnod with
organic sclvents. He also stated thet tuberose oil

contained butyric acid and phenyl acetic acid.

Schimmel (1903}, reported that tuberose oil
contained methyl benzoate and metnyl anthranilate.
size (1928), studied the chemical composition of tuber-
ose oil and found that it contained geraniol and nerol,
ooth alcohols in free form or as acetates and probably

28 propionates also farnesol, benzyl alcohol,methyl
senzoate, penzyl benzoate, methyl salicylate, methyl
a2te, sugenol, butyric acid and onenyl acetic

acia were found.
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ashour (1967), studied the caromatographic analysis
0T concreve oil of single tuberose flowers, and found
wnat the oil contained the following compounds
farnesol, methyl anthranilate and eugenol in amounts
below 0,1 %, while methyl benzoate and benzyl benzoate

in amounts of 0.8 % and 3.3 %, respectively.

Poucher (1975) summarized the tuberose oil content
=nc he mentioned that the oil has been analysed, but no
ruznitetive figures have been bublished 5sefore,

The various chemical constituents of tuberose oil
2xiracted from the flowers of single flower variety
riants and their structural formulas are presented in

lable (2), as stated by Zlze (1%928),

zffect of gibberellic acid (GA,) and Cycocel (CCC) on
-

Fzrowin and plent congtituents :

sIfaect of GA3 3

N¥inkler (1969) on gladiolus plants, found that GAB
sreatments increased the dry weight of the cormels,

csane and Biswas (1973) on Polianthes tuberosa, L.,

reportéd that bulbs scaked in GA3 at the concentration
of 100 ppm yielded more leaves, Whereas, GAS treatment

at the concentration of 10 ppm produced the highest
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number of flowering spikes per plant. El-Abd et al.

{198C) on potato plants, reported that GAB either used

at 25 or 50 ppm significantly increased the fresh weight

of amerial parts. =l-Naggar (1980) on gladiolus cv,"Oscar",
gnowed that GA3 - treated plants at 50 or 100 ppm yielded
more fresh weight of both corms and cormels. Refaey (1982)
or £, tubercsa, L. indicated that GA3 treatment at 50 ppm
increased the fresh weight of main bulbs and the bulb
numoer increased witn increasing GAB concentration up to

200 ppm.

On the osner hand, &l-Leithy (1983) on QOcimum basiljcum,

L., pointed out that GA3 at 100 and 20C ppm significantly
decreased ine fresh weight of the whole plant. Whereas,
GA3 at 10C ppm decreased the plant dry weight. Bhattacharjee
{1954) on gladiolus cv, "Friendship", found that GA3 at 10
and 10C ppm stimulated the vegetative growth, increased the
“resh weight of corms and improved corme size. Ei-Hanfy
{1935) on dahlia plants, indicafed that the plants treated
with GA3 at 200 ppm resulted in the neaviest fresh and dry
weignts of both tubers and flowers and the nighest number
of flowers per plant,

Zl-juesny {1977) on gladiolus cv. "Lovely melody",
wnen Sprayed the plants with GA3 at 12.5, 25, 100 and 150

ppm found that the concentrations 25 and 50 ppm were the
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most effective copncentrations of GA3, which resulted
Tursner development of flower primordria, moreover,

tney gave more vegetative growth and dry weight, due

t¢ +=he increase in the mobelization of pclysaccharides.
sbou-Zied (1977), mentioned that soluble and total sugars

in lesves of Ccimum basilicum L. plants were considerably

reduced by Giy at 20, 40 and 80 ppm. El-Naggar {(1980) on
zladiclus cv, "Oscar", showed that reducing sugars of the
spikes were significantly decreased as a result of GA3
treatments, but the polysaccharides content was increased,
compared with the control, In most cases, reducing sugars
and polysaccharides contents increased by increasing the
concentration of GAB. Towfic (1980) on lemongrass found
that carbohydrate content generally decreased as the level
of the applied GAq increased (75, 100, 125 and 150 ppm).
sl-3hamy (1982) on carnation, indicated that GA, at 50,
100 eand 200 ppm decreased the total carboihydrates content
of roots, nerbs and flowers, at mature stage, wnereas, at
zanescence stage, the GAB at 200 ppm greatly increased the
total carpohydrates content in both nerbs and flowers.
seid and £1-Gnamarawy (1964) on cerrot and table beet
slants, mentioned that spraying the plants with GA3 dec-
reased the dry matter accumulation, crude protein, carbo-

nydrates and carotene contents in roots. Whereas, in case
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of tubers of table beet, GA3 treatments increased the
dry matter accumulation carbohydrates and proteins,
ml-Hafny (1985%), on dahlia, found that the higher con-
centration of GA3 (1000 ppm) greatly increased the non-
soluble sugars in leaves, stems, flowers and roots than

the lower concentration and the control.

Towfic (1980) on lemongrass, indicated that plant
onosphorus content, in general, slightly was responsed
to GAB' Increasing the level of GA3 resulted in a8 nozi-
cable decregase 1n total nitrogen in the first cut of the
first season, while, 211 treatments nad no effect in the
second cut. In the second season nitrogen content, in
the first cut, increased followed by general decrease

in tpne second cut. Harridy (1982) on Calmintha officinalis

cv. "Hepetoides", mentioned that application of GA3 dec~-
reased poth nitrogen and phosphorus contents in the plant.
ynile, sl-Leithy (1983}, found that spraying sweet basil
plants with 50 ppm, increased phosphorus content in the
ieaves, while it decreased potagsium in the leaves and
stems. 3ut, GA3 at 100 or 200 ppm decreased nitrogen,
saospnorus and poftassium contents in the plants, except
nitrogen and phospnorus contents in the stems, El-Hanfy
124985) on dahlia pointed that GA3 at 1000 ppm caused

=z Sreat increese in the nitrogen content in leaves, stems

o
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and flowers, when compared with the lower concentration
af GAB" Application of GA3 at 100 ppm, showed the lowest
value of phosphorus. The untreated plants contained more
orosphorus in tubers than those plants treated with GA3

ay 10U ppm. Increase GA3 concentrations to 1000 ppm,

=pd nerbs tnan 100 ppm treated plants.
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On begonis plants, Pataxora (1359), revealed that CCC
2T 0.5 % caused a considerable reduction in tubers yield.

5imilerly, Tawagen and Hassan (1974) on Chrysanthmum

morifolium reported that fresh and dry weights of CCC-

treated plants were less than untreated ones.

“assan and Bgina {197%) sprayed foliantnes tuperosa,l.

slanss with CCC at O, 1000, 2000 and 3000 ppm and found
that CCC treatment of 2000 ppm significantly affected the
fresh weight of leaves wnereas, the number of flowering
stalks per plant was markealy affected by the hignest CCC
sarcentration (300C ppm). Dry weight of fiorets was nos
significantly affecTed by CCC application., Jana and Biswas
Sy on B. fuberosa, L. olants, reported that plants
-vested witn CCC at 2000 ppm produced the maximum number

of “lower spikes and florets, 31-Abd et al. (1980) on
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