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pevelopment of a Process for Coconut Cream
on Commercial Scale
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A demonstration plant for production of coconul cream, envisaging ulllisation ol coconut residue and shell, hy,
been developed to process 1000 nuts per 8 h. Its operation and machinery are described. The canned coconut er
is superior in terms of quality parameters of comparable products marketed abroad.
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With a total production of 9200 milllon nuts
during 1989-90, India is the third largest producer
of coconut in the world (George et al. 1991).
Coconut culture and processing play a dominant
role in the agricultural economy of the Southern
States. More than 50% of the nuts are consumed
as raw in the household sector and some In the
form of ready - to-eat sweet meals using sugar or
jaggery (Satyanarayana Rao et al. 1990 a,b). Newer
products such as processed coconut milk, coconut
water and many other food products including
infant foods have been developed and markeied
abroad (Timmins and Kramer 1977; Lupke 1979,
Husin and Hassan 1978; Goncalves and Teixelra
Neto 1982; Hagenmaler 1977. Prasanna et al.

1969). However, no serious R & D efllorts are made
in India and, therefore, coconut economy depends
mainly on a single commercial product, L e.
coconut ofl, Processed coconul cream is one of the
products that has good market potential. An
improved process for shell stable coconut cream
has been developed and a demonstration plant was
established at Kochi. This paper relates to the

. details of the equipments, optimised unit operations
ete., of the demonstration plant of a capacily to
process 1000 coconuts/8 h.

Materials and Methods

Well ripened fresh nuts, husked and aged for
a week, were split manually. Speclally made scooping
knives were employed for manual deshelling. The
kernel was washed with water containing 100 ppm
H,0, in §.5. tank of 500 1 capacity, For blanching,
these were Immersed in hol water at B0°C for 10
min in a §.5. tank of 500 1 capacity, fitted with
open steam coils for sleam sparging to heat water
Lo boiling temperature. Prior to milk extraction, the
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wet kermel was subjected Lo size reduction using
hammer mill (Batlibol Engineers, Bangalore), The
optimum particle size obtained by using 6 mm sjeve
in a hammer mill was arrived at, as a resull of
laboratory, and pilot plant trials. It has a through-
put of 500 kg kernel/h and was provided witha
chamber to collecl wet gratings.

The wel grating was fed into a S.S. screw press
specially designed and fabricated for maximum
milk extraction on commercial scale, based on (i
data with respect Lo size of the gratings, performane
ol other extraction equipments, pressure, and othe
physical requirements. It has a progressively laperiny
worm screw, housed in a perforated cage, lined wit
2 mm S.S. sieve. The drive consisted of 7.5 F
motor and a reduction gear, The compression |
was 12 and the back pressure was ad_.jualﬂi'
controlling the exit slit. The milk Is expels
through the perforation on the cage and colleci®
in the reception chamber at the bottom. &%
residue from the screw press was mixed with b
water for the final milk extraction, using a %
driven geared residue mixer. It is a §.5. V&8 .
300 1 capacity, provided with ballles and -
The cycle of extraction optimised here, Was =
two passes without water and the third with
equal to hall the weight of the residue. :
conditions, about 70% of the soluble solids o *
coconut gratings can be extracted.

Filtration ; The milk obtained was i
a vibratory sieve (J. T. Jagtiani, RIGEe
(60 mesh, 24" dia) is subjected to gyratory T
by an electric motor of 2 HP.

Additive mixing : Additives which CO=5
Tween-80, casein, guar gum, CMC “ﬁ;ﬁn n
high viscosity and sugar were diSPEC 0 4 5
water In a 100 | capacity steam J3°/0 5, g
kettle, the pooled milk was added, heated 35y
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gmﬂlﬂmﬂl in a portable industriy)
gnd dng, Bangalore). The cream wag

W Pasteurizeq
psing

o plate heat exchanger syslem, E]:I[ﬂ‘.'_‘iﬂnl;

for the pasteurization of ¢ge \
% 20 min). This system has ; “]::]t:m“m
, @ peat exchanger made of §.§, hnlding lﬂnﬂ
:'g} | and hot water tank. The cream (g cha m“:
ihe holding tank, and circulateq ”“ﬂﬁg;lrpf;""
channel of the heat exchanger and ]IE
' . at 95°C Is circulated lhmugh the hcaulrm
Jum channel with the aid of 2 HP pumps, 71
am was hot-filled in plain tin cans uslﬁg i;
wimetric filling machine (J. T. Jagtiani, Bombay)
g cans with loosely placed lids were PHEE-!:{]I:
gh a continuous exhaust box (Gardner's Caorp.,
ew Delhl). The exhausted cans were sealed using
industrial sealer of the capacity 300.
A rolary retort (Fabricated by Plants
Lid., Cochin - as per our design) consisting
a horizontal cylindrical vessel with rotating inner
um and a stationary outer shell was used for
-... ing. The inner drum is provided with 660
hold the standard 301 x 204 size cans,
e central shaft to the inner drum is connected
 geared motor to rotate at 1 rpm. Steam is
ed Inlo the retort to maintain a pressure of
i) psl. While the inner drum is in rotation,
fg the cream filled cans, a continuous mixing
eam is achieved, facilitating faster heal
, and uniform heating. The rotary retort
igned, and fabricated specially for coconut
rilization.
te drying : The residue was dried to a
content of 3% by using a through flow
er (Premier Engineering Co.. Cochin.
the residue could be dried in 1 h. A
mm Bombay), with an evapnmtinn
of 3¢ ” Wh and [I..l.ﬂ]]ﬂd h}f c{}EnI'IIJ'- shell
nled with firewood, was used. Total
Rfr the plant s 65 KW, while the

b boul
requirement for 8 h shift is a
s plant has a total area
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limits of variation. The
[or deh usked coconul,

the selected :

were 173 + I;;ﬂl"jzti gl;m SEQTT?E; 19{1 o8
respectively, The average weight Irﬂm 4] L
for major coconut Browing countries like ﬁ$ tr:::
Indonesia and Sri Lanka iIs much higher lhar]?thatl

ol Indian varieties probabl
! y due to varietal variations
(Woodroof 1979),

Milk extraction : The sequential operations for
the coconut cream process is presented in the flow
chart (Fig. 1). Attempts to mechanise breaking and
deshelling did not yield desirable results. The
process of removal of brown testa (called paring)
is a labour intensive operation, which also reduces
the weight of the kermnel by 10-15% (Child 1974).
Earlier processes for coconut cream include paring
as an Important step to obtain white milk
(Woodroof 1979). The colour of the milk was not
afTected with or without paring (Arumughan et al
1984), Therefore, the step of paring has been
avoided to not only save labour but also Increase
the milk yield. The washing of kernel in water with
100 ppm H,0,, followed by blanching for 10 min
at BO°C, was intended to reduce the initial load
of microflora. The blanching step is “P“““Lr:;
reduce enzymes like lipases (Krishnamurthy .
Chandrasekhara 1979) that may cause undesirabie
flavour. Size reduction of the kernel into small
P:-'::Ul'.‘ll.’.'rﬁ s an essential sitep for subsequent milk

extraclion. s
S{abilization of emulsion : Exiensive stu

: abilizers.
mulsifiers and stab
ineorporating permitted en o ducted to arrive
followed by emulsification, W:‘ff ot al 1987). The
1 mughan . &% y
at optimuil levels [Arumtis which consisted uﬁf
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Splitting Coconut water
(manual) 100 Kg
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Deshelling Coconut shell Vinegar
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sleps bnvolved In the production of processed coconul cream.
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TABLE 2. ap
- ALYTICAL DATA
PROCESSED ATt ﬁnrz} rl"-]ﬁi?-?.rn f-mulmI
COMMERCIAL gt FROM A
SINGAPOREs DS MALAYSIA AvD
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o RRL m Malaysia 155§ Singapore 170 4
our White ity wrk } "
Texture Smoath cﬂh:m éﬂ:gk:h”
Flavour Cocarut Slight burnt  Syntherse
like Ttavongr cocanul lavour
Appeamiiie Hemogeneous Two phases  Teo phuiscs
Canslatency Crenmy Watery Watery
Tatal solids % 37 21.2 1586
Sollds non-
fmt, % [SNF] 12 T2 i1
Fal, % 5 14.0 1 L0
Profein, % 4.5 a3 0.5
Sugars, % 55 = £
Minerals, % I.H wy g
Added gums, % 0.4 o =
* procured fraom the Middle East
The

Composition and material balance
compasition ol the canned coconul cream and
coconul powder by this process and mt. material
halance data are shown In Table 3 and Hgl.l The
nut powder was converied into r['dtl!.-lr.r-L.L*-r
such as curry or chuiney pawder
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adds to the economic viability of this process. The
Coconut water is yet another byproduct that can

be converted into coconul vinegar, thereby adding
value to a waste product. Further formulation of
the coconut powder could give 100 kg ready-to-use
chutney or curry powder. The shell (150 kg) is used
as a boller fuel at present. However, Il can be
profitably used for making shell powder or activated
carbon,

The demonstration plant was established at a
cost of Rs. 25 lakhs, and the canned product was
test marketed at metropolitan and other cities. The
feedback obtained from this programme suggested
that the product was acceptable in all household
dietaries and catering establishments, where coconut
is used.

Technology transfer for commercialisalion : The
process has been (ranslerred for commercial
production to a private company. The proposed
commercial plant will have a capacity to process
10,000 fresh coconuts per day, which would yield
2500 kg coconul cream and 500 kg dry coconut

powder. Economic viability for the commercial plant
has also been worked out for the detailed project

report. The total cost of this project is Rs. 150 lakhs
of which Rs. 90 lakhs account for capital cost. The

project breaks even at 40% capacily with a pay
back period of 4 years for the term loan. The
commercial plant is proposed to be localed in
Trichur district of Kerala State.
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