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KAPRAO OILS

VERAPONG PODIMUANG *

Abstract

There are at least three kinds of Kaprao grown for flavering purposes in
Thailand. Kaprao belongs to the Ocimum genus and the Labiatac family. The
three kinds of Kaprao arc: white kaprao (Ocimum sanctum L.), red kaprao or kapr-
rao-daeng (another variety of Ocimum sanctum L.} and kaprac-chang (Ocimum
grattissimum). The last one, Kaprao-ckang, is not well known as the otker 1wo.

Its leaf has a pungent and hot taste. 1t is a flavoring as well as a medicinal
plant. '

The oils used inthis study were obtained from steam distillation of
fresh plant material. The physical characteristics such as Specific gravity, Refra
ctive index, Specific rotation were compared. The essential oil of white-kaprao
{Ocimum sactum L.), was fonnd to contain the following chemical compounds:
alpha-pincne, camphene, bata-pinene, copaene, linalool, isocaryophyliene, beta-
elemene, carophyllene, estragole, bormeol and gamma-humalene, The essential oil
of kaprao-chang was found to -contain eugenol as the main componentand belon-
gs to the main component and belongs 1o the phenolic group.

Background Information

White kaprao (Ocimum sanctum L.), red kapraao (another variety
of Ocimum sactum L.) and kaprao-charng (Ocimum grattissimum) are commonly

cultivated for its highly fragrant and aromatic leaves which are used for flavou-
ring Thai dishes. They are found throughout Thailand.

Preliminary experiments with fresh leaves and stems, white kaprao has
given pale yellow essential oil with an aromatic odour, red kaprao oil and kaprao
charng has given pale yellow oil with a pungent odour. These three oils were
sent to Tropical Products Institute, London, for further examination and for
commercial evaluation. The comments on the individual oils are as follows ;-
White kaprao (Ocimum sanctum L.) This has an interesting odour unlike any part-
icular material that we have come across, As such it could be of interest as a new
material and we would be interested in further details of price, supply and amouut
annually available,

* Associate Professor, Chemistry Department Facvlly of Science, Khon Kaen
Universily



- J <4 o
INNMIAAS 4%, YN 8 AUYN 8, 2528

: LT
Red kaprao (another variely of Ocimum sanctum) This oil was foundto have a

density, refractive index and solubility in alcohol comparable to the figures
reported for the sample {white kapraa) but the optical rotation (~19.80%) was
considerably higher than the figure ( 10.09°) previously observed. A gas chroma
tography examination of the oil indicated a qualitative similarity but the appar
ent proportion of the cigher boiling constituents was lower than observed for
the white kaprao oil.

Kaprao-Charng (Ocimum grattissimum) There are scveral phisiological forms of

this species’ The constants and gas chromatography examipation indicate that
it belongs to the phenolic group and the main component is cugenol. Although
numerous samples of this form of Ocimum grattissum have been examined and

treported inihe oil is not considered to be of commercial interest.

MATERIAL AND METHODS

For tho first few experiments, the raw material (fresh kaprao lcaves) were
obtained from the local market. But to rely on the market for other details, such
as period of cutting, {ertilizer etc., is impossible. 80 a farmer was asked to cond-
uct the yield-trial experiments, to find the basic data on yield per rai. From this
experimental farm, the farmer could supply the raw material (fresh kaprao leaves
and stems) for small scale and medium size scal'f: extraclions.

Methods -

(1) Water-distillation

The water distillation in a Koolhaas de Voos apparatus has bccn done to
determine the percentage yield of kaprap leaves,

The procedure is as follows :—

The kaprao malerial {consisting of leaves and stem) which is partially dried is
chopped into small pieces and a weighted portion is placed in the flask of the
Koolbaas de Yoos apparius. The amount used is the maximum which will permit
free boiling of water in the flask. Water is then added to cover the charge, heat
is applied to boil the water, and boiling is continued for three houss. Thé yield
of oil is noted and the oil is collected using a- separatory funnel.
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+— CONDENSER

ROUND BOTTOM
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(2) Steam distillation
It is a well known fact that steam distillation is the most economical method

of extracting essential oils. Only some fragrant materials do not give satisfactory
yield by steam distillation, so other methods must be tried, such as solvent extra-
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ction or enfleurage. It has been found out that kaprac gave good yield by water
distillation in a Koolhaas de Voos apparatus so steam distillation was used to
extract esseatial oil from it.

DISTILLING UNIT

- L, WARM WATER

<« CONDENSER

caoooUuaotac

- - -

COLD
WATER

PLATFORM

Equipment far Steam Distiilation

There are four main parts which are necessary for steam distillaticn, namely

(1) The boiler for generating steam

(2) The Still

(3) The condenser

{4) The receiver for the condensate

The still, commoriy called “tank’” serves primarily as a container for the
plant material, and as a vessel in which the steam contacts the piant material
and vaporizes its esseatial oil. In its simplest form the still, we used, consists of
a cylindrical container with a diameter slightly less than its height, and equipped
with a removable cover which can be clamped upon the cylindrical section. Near
the the top of the cover a pipe is attached for leading the vapours to the conde-
nser. The steam is introduced to it through a steam lioe to a perforated coil
below the false bortom, . :

The bottom of the still is provided with a drain valve so that any water
condensing with in the charge and dripping to the bottom can be dtawn off in
the course of distillation. (The drain valve also serves as an outlst for the wash
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water, when the still is cleaned). Otherwise such residual condensed water
will accumulate and cngulf the steam coil, with result that the entering live steam
will first have to pass through a layer of water, becoming wet in the process

fosulation of Still

The still, including the top, should be well insulated to conserve heat. If
insulation is neglected, excessive condensation of steam within the still will occur
as a result of heat losses from its surface,

The condepser

The condenser serves to convert all of the steam and the accompanying oil
vapors into hquid. A very simple and jnexpepsive type of candenser consists
merely of a coils, made from a long pipe, which are inserted into a tank suppl-
ied with runnipg cold water, which enters from below and flows against the
steam and oil vapours.

The receiver

The fourth essential part of the distillation equipment consists of

The condénsate receive or oil scparator. Its function is to achieve a quick
angd camplete separation of the oil from the condensed water. Since the total volu-
me of watet candensed well always be much greater than the quantity of oil, it
is mecessary (o remove the water contiuously. In our small scale steam distillation -
glass separatory funnels arc used

Procedare

The partially dried kaprao (consisting of leaves and stems) is placed in the
still about twenty kilogrammes at one time The stcam is introduced through it
for three hours and the condensate is collected and allowed to cool dowh to room
temperature Then separatory funnel is used to scparate the oil from the water
This oil must be dried by drying agents for overnight and filtered to get the dri-
ed oil Now it is ready for used for any purposes.

The oils were {ound to have the following properties :

White KaPrao (Orcimum sanctum 1..) This oil is pale yellow and has a strong

smell of Orcimum sanctum leaf, It's characteristics are :

Specific gravity at 20% 0.959

Refractive index at 20% 1.520

Specific rotation 20 +0,099
D

Red Kaprao (another variety of Orcimum sanctum L.) This oil is yeliow and
has a strong smell of Qrcimpm sanctum leaf, It's characteristics are
Specific gravity at 20% 0.971
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Refractive index at 20% 1.514
Specific votation 20 -19.80
D

Kaprao-Charng (Orcimum grattissimum)
This oil 15 pale yellow and has a pungent smeil. It's characteristics are :

Specifc gravity at 20% 0.931
Refractive index at 20% 1.510
Specific rotation 2% -19.5
D
Results

The resnlts obtained from the analysis of white kaprao (Ocimum sanctum L.)

can be seen in Table 1. The peak numbers given in this table refer to the position
of each compound on the corresponding chromatogram which is shown in Figure I,

COMPOSITION OF THE VOLATILE OIL OF OCIMUM SANCTUM L,

Peak no Compound Percentnge composition
1 alpha—pinene 0.7
2 camphene 0.7
3 beta=pinene 0.5
4 sabinene 0.1
5 Jimonene 0.2
6 1,8 cii:eoi 0.1
7 gamma-—terpinene 0.1
8 p.-cynene tr
g terpinolene tr
10 élpila’cubebet;c Y - 0.2
11 copaene : 2.0
13 linalool 15
14 isocaryophyllene , 0.7
16 beta~elemene : 5.1

47



- L3 A4 - -
MIAITAS WY, UN 8 |KUYN 8, 25238

16 | caryophyllene 27.4
18 alpha—amorphene 0.3
19 methyl chavicol 9.9
20 borneol and a]pha-selinene 0.3
21 germacrene D and gamma-humulene 9.9
22 delia—cadinene and gamma—cadinene 0.8
25 calamenene tr
27 caryophyllene oxide 0.8
28 methyl eugenol 37.7
30 eugenol tr
unidentified constituents 1.0
[ aedf2s -~ 28
18| |18 g
11
Qi 2065 utn.

E. 18

"

§ .li

-

- »

i I
g :
.
27
]
i 21

. 4 . 17 " L 2 »
TIME (miayien)

Figure A tempuraturs and prassvre programmed capillary g.l.«¢.
soslysia of the veletile il of Ocimum gopetum wefog m 100 38 x
0.0} dmeh L4, wstaioless steel copillary solumn coated with
Cardeway 6000.
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Conclusion

From our experiments on the essential oils of white kaprao, red kaprao and
kaprao-charng we have found that the oil of white kaprao seems to be the most
promising of the three, and has highest possibility to develop as a new flavouring
export into the world market,
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