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The non-hiologically active by-products of Dracaena manni fruit pulp were evaluated for its unutilized
bioactive principles. A 1.0 kg of powdered fruit pulp of . manni was extracted successively with
petroleum ether and the non-biologically active products studied both qualitatively and quantitatively.
Preliminary phytochemical analysis and quantitative examination revealed the presence of carbohydrates
(21.50 + 1.22%) proteins {19.25 + 1.64%), fats and oils (17.55 * 0.92°%} and saponins (41.70 £
2.40°),). The physical and chemical properties of the oil were: specific gravity at 15 °C (0.0849),
refractive index at 20 °C (1.506), viscosity (290 centipoises). saponification value {151.47), acid value
(3.843), ester value (147.63) and unsaponifiable matter {1.1%). The detergent capacity of the saponin
fraction gave the values of the foam number [(0.18, 0.20 and 0.30 mljgm}, foam index (8.33, 12.50 and
20.00 mifgm} and foam capacity (0.09, 0.10 and 0.15 mligm)], for 2. manni extract, quillaia bark extract
and commercial detergent {0.10) (OMO°) respectively. The commercialization of Dracaena manni fruit-pulp
could be viewed from the nutritional content of the plant i.e. protein, which suggest possible presence of
essential amino acids in the fruit. The carbohydrate content can he explored as animal feeds or as
excipients in various pharmaceutical dosage forms. Oils could serve as cheaper alternative in industrial
production of soap and the detergency of the saponin fraction can as well be utilized.
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INTRODUCTION

Scientific investigations on the plant have been
centered on secondary metabolites with pronounced
biological activities, but the commercial development
of Dracena on this basis looks expensive. Hence the
need to explore other by-products of the plant, which
could subsidize the commercialization of the plant
for its bioactive principles. This venture comprises a
qualitative and quantitative evaluation of by-products
like carbohydrates, proteins, saponins and fats and
oils, which conventionally seen to enjoy a wide
scope of industrial application.

Carbohydrate for example is a complex whole of
excipients, which are extensively used, in
pharmaceutical industries. Though widely distributed
in plants, large-scale production is limited to only few
plants. In pharmaceutical industries, carbohydrate in
the form of cellulose is used in the form of its
derivatives resulting from different  chemical
treatments These ranges from esterification,

etherification to acid hydrolysis. The products so
formed, ethylcellulose, microcrystaline cellulose,
cellulose acetate phthalate, etc are used as
pharmaceutical  excipients-binders,  thickeners,
disintegrants, diluents, tablet coating material and
packaging materials. ~ Similarly, ~ starch, a
carbohydrate, remains an important ingredient in
tablet manufacturing. 1t serves as binders,
disintegrants and glidants in tableting.  The
absorbent property has enhanced its use in the
production of dusting and cosmetic powders. Like
cellulose, restricted number of plants are involved in
the large-scale production of starch. This may be
due to cost and the suitability of the starch to well-
defined pharmaceutical standards.

The occurrences of proteins in plants are estimated
by the determination of the amount of nitrogen
present in the plant part. Apart from its use as a food
supplement, the constituent amino acid units could
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be evaluated for presence of rare amino acids or
used in the semi-synthesis of imporiant amino acids.

Saponins are reputed locally due to their ability to
reduce surface tension of water, hence are used in
soap making. This could be exploited industriglly in
the manufacture of natural laundry detergents.

Fixed oils, e.g. castor oil, coconut oil, com oil,
Dracaena oil, theobroma oil, etc have various uses
in industrial operations based on their physical and
chemical properties like viscosity, saponification
value, and specific gravity. They are useful
excipients in pharmacy. For example, corn oil has
been used as a solvent for injections (1). Theobroma
oils are used in the formulation of suppository in
which in they serve as the suppository and ointment
bases (2). They have also found use in cosmetic and
paint industries, especially - the  “drying oils”.
Dracaena oil in effect needs to be assessed for
possible uses in some of these areas.

Dracaena manni is reputed locally for therapeutic
activities. The leaves have been implicated in the
treatment of backache and rheumatism (3). The
swollen roots of some speciss serve as aphrodisiac
(4). In Liberia and Guinea, the ashes of the leaves
are used locally for soap making (4)

Phytochemical analysis of the fruit-pulp revealed the
presence of proteins, carbohydrates, saponins, fats
and oils and steroids/triterpenoids. Previous
chemical investigations on the fruit pulp revealed a
triglycoside of pennogenin, which was found to be
fungicidal {5). Malcolm and Sofowora (6) reported an
antibacterial activity of the extract from the bark
against gram-positive and gram-negative organisms
especially Staph. aureus.

This study therefore aim at evaluating of the by-
products of Dracaena fruit pulp coupled with
comparative analysis  with commercially used
products such that it could contribute to the
commercial development of the plant.

EXPERIMENTAL

Plant material

Fruits of D. manni plant growing wild at Nsukka,
Nigeria were collected in November, 2001. They
were identified by Mr. A. Ozioko, a taxonomist in the
Department of Botany, University of Nigeria, Nsukka
Voucher specimen (UNN / PCOG / 012) has been
deposited at the herbarium of the Department of
pharmacognosy, University of Nigeria, Nsukka.
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QUALITATIVE OF PLANT
METABOLITES

Phytochemical test

Phytochemical test fo detect the presence of
required by-products were carried out following

standard procedures (7).

EVALUATION

Determination of the physical and chemical
properties of expressed oil-

Physical and chemical properties such as specific
gravity, refractive index, and viscosity, acid value,
saponification value, ester value and unsaponifiable
matter of the oil were all determined following
standard method (8-10),

Specific Gravity

The specific gravity of a liquid is the weight of a
given volume of the liquid at the specified
temperature compared with the weight of an equal
volume of water at the same temperature, all
weighing being taken in air. Measurements are done
by weighing a dry pycnometer (a gm) then filing it
with distilled water and noting the weight (b gm). The
pycnometer is then washed and dried then filled with
oil and the weight taken (c gm).

Acid Value

The acid value is the number of mg of potassium
hydroxide required to neutralize the freeacidin 1 g
of the substance under analysis. 5 gm of the oil was
weighed into a 250 ml flask and 50 mi of a mixture of
equal volumes of Ethanol (96%) and ether which has
been neutralized after the addition of 1 ml of dilute
phenolphthalein  solution added. The solution
obtained was titrated with 0.1 M. potassium solution
with constant shaking until a pink colour which
persisted for fifteen seconds was obtained. The
volume of titrant used was noted (V) and the acid
value calculated from the following expression.

Acid Value = vV x 0.00561 x 1000
weight(gm)  of the oil

Ester Value

This is the number of mg of potassium hydroxide
required to saponify the esters present in 1 gm of the
oil.

Ester Value = Saponification value — Acid value.

Saponification Value

Two gram of the oil sample was weighed out into a
o5 ml conical flask, 25 ml of N/2 alcoholic-caustic
potash solution was added. The flask was connected
to a reflux condenser and heated on an electric hot
plate for 1 hour during which the sample was
completely saponified as indicated by the absence of
any oil matter and appearance of clear solution.
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After the cooling of the flask and the condenser, the
inside of the condenser was washed down with 10
mi of hot ethy! alcohol, 1 ml of indicator solution of
phenolphthalein and the soiution titrated with N/2
standard hydrochloric acid.

Also the blank determination was conducted
following the illustrated procedure above without the
oil and the value calculated using the saponification
equation.

Unsaponifiable matter

These include all componenis of the oil not
saponified by potassium hydroxide and includes
triterpenes and sterols. The oil was weighed and the
percentage of the total weight of the oil calculated.

Viscosity test

In the oil sample contained in a cup, the viscometer
(ferranti portable viscometer) was immersed and the
motor switched on and the reading of the viscosity
on the calibrated dial was taken.

Refractive index test.

Using abbe’s refractometer, a smear of the oil
sample was placed on the lower angled mirror. With
fine adjustments of telescope tubes until a black
shadow appeared in the center of the cross wire
indicator, then the reading was taken at the
temperature of 20 °C.

Estimation of the detergency of the extract

The detergent properties of the exiract was estimated
as foaming capacity, foam number and foam index
and compared with quiliaia extract and commercial
detergent OMQP, The foaming properties (foaming
capacity, foam number and foam index) were
* determined according to the Lawhon et al (1972)
procedure (11). 2.5 g of sample was suspended in
distiled water and the pH adjusted to 7.0. The
suspension was whipped in a Kenwood chef food
mixer for 10 min. The suspension was immediately
poured into a 100 ml measuring cylinder and the foam
height and volurme cf liquid collected at the bottom of
the cylinder were measured at intervals. The foam
properties were then calculated as described by
Lawhon ef al. (1972).

QUANTITATIVE EVALUATION OF THE BY-
PRODUCTS

Determination of fat or oil content

1.5 kg of the powdered crude drug were packed into
the soxhlet extractor pot and then mounted on a
Heating mantle. 500 mi of pel. ether solvent was
poured through the material into the pot at the

.
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bottom. A cundenser was fitted in position and then
the heater swiiched on. The temperature of the
heater was adjusted such that it is not more than the
boiling point of the solvent. The extraction was
allowed to run until the smali arm of the thimble
showed a clear solvent. Residual solvenis were
recovered by drying in an oven at 60 °C for 24 hour.
The oil was then dried at 100°C in an oven and
weighed. The cil content in the sample was
calculated thus:-

100

1

Where Wo = weight of oil; and Wm = weight of plant
material.

8]

, LW
Percentage weight of oil = —=x

m

Determination of percentage saponin content
1.0g of the extract was dissolved in 100 ml of
petroleumn ether. The saponin in the solution was
precipitated with diethyl ether and then weighed.
Percentage saponins content was calculated thus:-
100

X—
1

s

Percentage saponins =

m

where Ws = weight of saponin; and Wm = weight of
extract.

Determination of carbohydrate content
25.0 g of the dried D. manni fruit pulp was de-
resinified using Benzene-Ethanol (2:1) and then
carbohydrate  extracted  following  procedures
outined by Harbone (7). The percentage
carbohydrate content was calculated thus: -

100

L‘x—
|

Percentage carhohydrate =

m

Where Wc = weight of carbohydrate; and Wm = weight of
plant material

Determination of protein content

Protein content of the fruit pulp was determined
following Micro — Kjeldahl method as described by
Pederson (12). 2 gm of the sample was weighed and
digested with 5 ml concentrated H,SO; using
mercury tablet as catalyst. After digestion, the digest
was made up fo 100 mi with distiled water. 5 mi of
this digest was mixed with 5 ml Boric acid using
methyl red indicator. The fitration was done using
0.01N HCI as the ftitrant and the estimation of
nitrogen content of the sample was done.

% protein = Tiue value \ 00001401+ 201625 100

sample wereht 1
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RESULTS AND DISCUSSIONS

Fhytuchemical analysis of the fruit pulp of the plant
revaaled the presence of the following by-products -
proteins, carbohydrates, oils and saponins (Table 1).
The protein content was found to be 19.25%; and
compared well with other proteinous edibles like
groundnut, 23.2 and melon, 19.4-25.8%, (13). This

shows that if detoxificated, it could be a potential
substitute for any of them as vegetable protein
source. Furthermorg, the hydrolysis of the protein to
its amino acid building units could be exploited since
it could serve as a possible cheap source of rare
amino acids or could be used as starting materials in
the semi-synthesis of some important amino acids.

Table 1: Resuits of the preliminary phytochemical analysis to asses the presence of the by-products in

the fruit pulp.

Test Result
“Test for proteins i ol
" Millions test ] ++
Xanthoprotein test +
Biurett's test +
" Test for Carbohydrates K
Molisch’s test T +
Fehling's test ++
Bardfoed's test +
lodine test +
Test for Fats and Qils
Paper test +
Test for Saponins
Frothing test +++
Emulsification test +

A general view of the data obtained for the physical
and chemical properties of oil fraction (Table 2)
shows that the ail would be suitable for industrial
application. The sponification value of the il is a
little bit close to that of palm oil, 195-205 and olive

oil, 188-196 (14) and so can serve as cheap
alternative in soap making. The fact that Dracaena
oil is a drying oil, suggesis that is can find use in
cosmetic and paint industries.

Table 2: physical and chemical properties of the oil.

Specific gravity (15°C) t 0.0849
Refraclive Index (20°C) | 1.506

Viscosity ‘ 290 centipoises
Acid value 3.843
Sponffication vahie ! 151.47

Ester value ‘ 147.63

_ Unsaponifiable matter

Table 3: Result of Quantitative estimation

1w

of the by-products in fruit pulp.

By - Products

Pércentage Compositibn

! 19,25+ 1.64

Proteins

Fats and Qils 17.55 = 0.92

Carbohydrate 21.50+1.22
_ Saponin 41.70 £ 2.40
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The high content of cellulose contained in the fruit
pulp could warrant its use as animai feed, since
animals are able to digest cellulose through the
activity of luminal microorganism (15). This use is
also augmented by the presence of large quantity of
proteins. In addition to this, carbohydrates in the
form of cellulose and/or starch has find wide
application in the area of pharmaceuticals. This
ranges from its use as excipients in various dosage
forms to the use as packaging materials. In effect,
carbohydrate in the Dracaena fruit pulp being of
suitable quality and quantity could provide a cheap
source of cellulose and / or starch for the above
purpose.

‘Tne detergency property of fhe saporir fraction was

quite remarkable (Table 4). The foam capacity, 0.09
mi/gm compared favourably with thal of quillaia
extract (0.1 mli/gm) and that of synihetic detergent
Omo?, (0.15 mg/igm) (2) and being of natural
original, it lacks the tendency to attack materials and

" fibre as is the case with synthetic detergents.

Moreso, the saponins resembles sex hormones in
structure, thus could be exploited for as a possible
starting materials in the semi-synthesis of these
hormones. The articulation of all these findings may
form basis for the preliminary development of the by-
products of Dracaena plant for commercial purpose.

Table 4: Result of the Deiergent capacity of the substances.

Substance Foam capacity (ml/gm) Foam indiex Foam Number
Dracaena extract 0.09 8.33 0.18
' Quillaia extract 0.10 12.50 0.20
Ome® 0.15 20.00 0.30
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