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IMPROVED PALM-BASED LIQUID COCONUT MILK SUBSTITUTE WITH
IMPROVED PROCESS

FIELD OF THE INVENTION

The present nvention relates to an improved process for producing an inproved palm-based

hpaid coconat milk substitute.

BACKGROUND OF THE INVENTION

In the past 18 yvears, coconut santan has triggered damimg wssues pertaimng o health, Cocomut

pat

santan if taken i large quantities or froquently, s considered a bad food for health (Mensink
and Kantan, 1992, Hayes et all, 1992} as more than 0% of s fatty acidy are satorated, and
mainly lannie {C12:0) and myristic {C14:0) which have been identified as nisk fctors 1 the
development of 8 vartety of hfestyle diveases, such as heart disease, curlain canvers, obesity.
Coconut ymik contains a large proportion of ke acid {U12:0) and nyristic acikd (1440, a
saturated 3t that raises total blood chelesterol levels by increasing the amwount of low-donsity

hipoprotein cholesterol (Mensink et @l 2003, honp e af | 2018},

Thus, there i a need o brmudste covongt santan substifue o obviate the health defects of
cocomut. Palm-based hawd cocorut mill substitute (popularty referred to as "Santan sawat’}
was first introduced by Malassian Palm Oil Board (MPORB) as a novel product in 2008 (TT
3003 The santan sawif 18 a new agro-based ressarch product is definitely the best alterative
pradoct 1o replace the fradittional ceconnt santan, This product i the form of ready-lo-use 8
gaining great demand in domestic market. Now, santan sawit is popular among the society and
constners angd widely gecessible in locyd retatlers and hypermarkets such as Giant, Teseo and
Mydin, Malavsian food especially Malay fod, consumes high guantities of coconut santan
which is rich in 3t and hag high content of saturaled Htty acids. Not-withstanding the taste,

santan has deletenous effect on human health due tois ngh levels of fatty acids.
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Rantan Sawil 13 comparable to coconat milk in teste and appearanve. It has a vaviety of

benefits, including low saturated il content and more durable. Santan Sawit is rich in vitamin

E, pro-vitamin A {carotenoid) and contains equal proportions of saturated and unsaturated fatty
acids, Myristic acid (1%, stearic acid (3%} and palmitic acid (44%) make up the saturated
fatty acid component in addition o monounsaturated olae acid {39%) and polvunsatursted

finoleic soxd {11%) in Santan Sawit,

Saturated fat has been shown o have loads of ps')si‘t:b:s: effects o the body, Some human
chinteal studies have found that saturated fats do not oreate high cholesternl, do not contribate
to heart disease, are not canver-causing and do not elog arteries. In faet, saturated fais play
many vital roles in the body to help strengthen the imnwne system, promote healthy bones,
provide energy and structral mtegnty © the cells, protect the liver, and assist the body's
metabolism of essential fatty acids. Studies also found that palin o1l wereases the good HDL
cholesterod levels while having a nentral to beneficis! effect on the bad LDL cholesterol levels,

thus promoting cardiovascular health (De souza et al., 2018, Ong, 2002; BEdem, 2002},

In 19988, Palm Oil Ressarch Institute {(PORIM) produced a padm-based cocomat itk powder
substitite 1 a powdered form using 8 spray drying techoique which has besn granted ay
Malavsian Patent no. MY-133041-A0 Without water, it stored better, and had improved flavouwr

and nutritive value, and enhanced stability and was gasier fo hamdle dwing storage and
transport {Zalda et @l., 1997, Production and Characterization of palm-baved sanran powder,

PORIM Information Series No. 45},

In 2011, Malaysian Palm O Board (MPOB} fled a patent application Madaysion patent
apphwation no. P 2011005682} for an invention that relates © a palm-based Hauid coconut nulk
substitute {Usantan sawit”), to a formulation 1o make Hauid coconut milk substitute and & method
for prepanng said liguid coconut milk substitute. However, the “santan sawit™ can only remain
stable with no odor developed for more than 20 days at temperatures 3°C, 10 C and 15 °C.
Further, it discloses that the “santan sawit” stayed fresh for more than 30 days without separation

aind deterioration g 3°C,
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Zaial, 2. et ol "Pafm-Rased Trans-Free Liguid Sonvar”, MPOR Information Senres, June
2008, No. 390, (ISSN 1511-7871} states that palm-based hiquid coconut milk substitute {palm

Santan) is stable for 28 days without preservative al 5°C and 28°C.

Santan sawit has comparable price and sensory attributes than coconut santan. The product is
relatively thick, which permits two timwes higher in cooking application than s counterpart. it
15 well-established that the santan sawit is pot only enriched with vilamins A and E but also
confains moderate levely of saturated fals when compared to coconut santan {Zaida ot al.,
20083, Moveover, the product s prone to oxidation upen storage. The product 13 remained
stable for almost one month when stored al srubient terperatare, 28°C. Therefore, improved

process nesd to be carry out on the provipus innovation © ncrease the shelf H of the produst

and to meet the consumen” requirement.

Hereinafter said Hyuwid coconet milk substitple produced by the tmproved process of the present

mvention will alse be referred 1o as "santan sawit plus™.
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SUMMARY OF THE INVENTION

The prosent invention provides 3 process or producing 8 palm-based Hquid coconut

milk substitute comprising the steps oft

5
i weighing the ingrodients in group {(A) comprising
a. water
b, Sodium ripolyphosphate
¢. Sodiwom Caseinate
10 i, weighing the ingredients in group (B) comprising :
4. Palm-hased otl
b, Emuisifier
¢. Panodan
d. Cogonot flavour
i3 i mixing the mgredients in group {A) using & mixer al Ingh speed until & water~
based mixture 18 fHrmed
v meling the palovbased off in group (B)
v.  mixing the oib-based ingredionts of group (B} oty the water-based muxtare
obtained fom step §1 slowly and continuously psing the miyxer witl the mixture
20 ofthe oil-based and water-based ingredients are mixed well;
vi.  monttoring and recording the femperature of the mixture obiamed from step v;
vit.  homogeniring the mixture obtained from step v using 3 homogenizer;
vidt,  recording the tempersture of the mixture again once the homogenization process
is completed;
25 ix.  storing the homogenized mixture from step vt a chiller for one day
X proceasing the muxture using retovt provess technology:
xi,  storing the fingl product al any reguired temperatore within a range of
approximately S°C o 30°C.
3¢ it is recommended that the homogemzation process in step vil be carried out al @

prossure within a range of 750bar to €50har.
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One of the preferred embodiments of the present invention s a process for producing a
palme-based lguid cocomy milk substitste, wherein the retort process technology in siep
X eomprises the steps off
i placing the mixture from step IX inside a contatner such as a retort pouch;
. secaling the container, and then placing the container in a retort, which s a
small indusirial-scale pressure cooker
#i. sealing and heating the retort to a specific teraperature, and further

v, hesting the mixtore for a specific length of time,

s pnimm& that the optimum range of temperature for the rofert mocessing 18

hotween 955 o HIOC for 100 30 minuotes.
The mgredients in group {A} may sptionally further inchude a food preservalive.
The food preservative is not Hintled to, but may be, ore oy myore of the llowing:

. polassion sorbate

. sodium henrosate

P

3

The process of the present invention s able to produce a palm-based Hguid coconut
mitk substitute which has shelf life stalility for more than 10 months without affecting
its overall acceptability and stability and 3t i available i ready-to-use form. The
“santan sawit plus” is stable at various temperatures mcluding &t 3°CI0"CSC, 20°C,
25°C, 27°C and 30°C. Furthermore, the “santan sawit plus” s rich y vitamin A, E aod
tocotrienal. The “santan sawit plus” resembles the similar taste as good as the coconut
santan, guid milk and it is g trans-free palm-based Hguid cocomut milk-substitute, and
being produced using natural source of plants without preservatives. Foods prepared

using “santan sawit plus” hardly turns rancid within & month,
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 17 The appearance of Santan Sawil versus Sastan Sawit Plus afler 15 days storage at

270, Santan Sawit Plus was retort for 25 minutes ar 106°C)

o,

Figure 2: Santan Sswit Plus with improved process has longer shelf e of 10 months at

Py
VArious temperatures,
Figwre 3 Santan Sawit Plus with {retont process fechuology) thermal treatment and

preservative stored at various temperatures alse show longer shelf life of 10 months,

Figure 4 The sensory evaloation of Santan Sawit Plus from varions mpects e.g. appearamnce,
sdour, faste, creary and overall acveptance of Santan Sawit Plus as compared to those of the

commercial Santan Sawil

Figure $: The microbial study on Santas Sawit Plus for 1 month and 10 months storage at

3G, £ -

P

Figure 6 The microbial stidy on Santan Sawit and Santan Sawil Plus.

Figure 7. Kinetic of ransmission profiles

Figure7{a): Transmission profiles at 2000 rpm of coconut santan, from the top of the cell
{1045mn) to the bottorn {(130mm) of the cell,

Figure 7{b): Transmission profiles af 2000 rpm of connmercial santan sawit, from the top of'the
cell (104min) 1o the boitom {130mm) of the cell.

Figure T¢e) Trassmission profiles at 2000 rpm of Rantan Sawit Plus, from the wp of the  cell

{104mn} to the bottom (1 30y of the eelll
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DETAILED DESCRIPTION OF THE INVENTION

tn describing some of the preferred embodiments of the invention as may be illustrated m the
drawings, specific terminologies will be resorted to for the sake of clarity. However, the
invention 15 not intended to be Himited o the specific terms so selected, and it is to be

understood that each specific term includes all technical equivalents which operate in a similar
manner to accomplish a similar purpose. The fovention will now be further Wlustrated by way

of the examples herein, which describe several embodiments of the invention,

The present invention provides an improved process to prodoce a “santan sawit plas” with
longer shelf life stability and it 38 available in veady-to-use form at various temperatures (L.¢

REC PRS0, 20°C, 2890, 2790, 309C). The “santan sawit plus” resensbles the sionlar taste
as good as the cocomut santan, Hguid midk and it ix o trans-free palm-based Hquid coconut ok
substitute, and being produced using natural source of plants. Preservatives are not necessary
but may opticnally be nsed. It is a healthier product compared o covonut santan due 1o 4
fower contents of lawric acid and myristic aoids and it is oaturally rich in vitanon A B and
tocotrienol. Most importantly, “santan sawit plas” has a longer shelf Bife stability for more than
10 months without affecting #ts overall acceptability and stability. Foods prepared using

“santan sawit plus” hardly toros rancid within a2 month,

The tmproved process producing the ‘santan sawit plug’ invelves a cost-effective treatment,

sterilization with and without the additions of preservatives, ft is infervesting to uote that
thermal sterilization does not only retain s sensory properties, but it is found that the “santan
sawit plus” is microbinlogically safe for more than 10 months at 27°C. Therefore, the “santan
sawit plus” is stable prior to prolonged storage conditions without the need of refiigeration, and

this altimately sllows the product o be marketed o overseas.
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Table 1 Nuiritional compositions of Smutan Sawit PLUS, commercial Santan Sawit and

5
Ingredients Perventage (%}

Falm-based il 20-35

Malledexing .10

Sodium Caseinate 12

Coconmt flavouriwithout 0,502

0 Ermisifier $.1-02

Sodiun trpolyphosphate .12

Pancdan 0.1 008

Water §70

Total 100.00
Food Component SantanSawiPLUS | Commeretal Coconut

SantanSawit Santan

TOTAL FAT {g} 2638 280 2.4
PROTEIN (g} J i3 32
CARBOHYDRATES {g) 9.3 7.2 2.3
MOISTURE (u} 635 61.& 63,3
ASH (i $.2 {3 2.1
CALORIES { keal) 283 298 284
VITAMIN A{pn) NI {100} N {100} ND
YVITAMIN E {mg} 123 12.5 ND
{iotal tocopherol and tovotrienol}

* Armnount per senvang 100 g
¥ WD stands for not detected.
1S
The higher amount of Vitamin B was detected in the Santan Sewit Plus and sanfan sawit
comumercial compared o coconut sanfan. Vitemin B s an important fstsoluble antionidant
compound that helps the body in seutralizing the dangerous afler-effects of oxidation of fats,
This vitamin acls in halting free-radical production, which is & main fctor i preventing the
20 development of chronic diseases and ageing. I s also an cosential element m the total

maintenance of g healthy immane system. Cwrent studies have proven that vitamin B
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especially palm tocotrienols role in preventing degenerative mental fmbalances such as
dementia and Alzheimer's disease {Gopalan et al., 2013} Palm oil contains higher amount of

tocotrienols than tocopherols.

FORMULATIONS

The farmulation of Santan Sawit Plus is similar with the previous mnovations on Santan Sawi
which filed 3s Palm Based Hguid coconut mitk substitute at Malaysian Patent office under

patent application no, P1 2011005682, The invention on the Palm Based Hgoid coconut milk

o
W

sphstitote was fled on November, 2011,

Ingredients §.042% $.85% #.1%
Percentage (%o} | Percentage (Yo} | Percentage (%)

Palm-based i 27.56 27.55 2754
Maltodestrn 7735 7.8 774
Sodium Caseinate 132 132 132
Coconut flavow 057 4,57 {¢.57
Ennlsifier 16 0,18 EREY
Soduan iripolyphosphate 1w 0.19 {119
Panodan (.03% {.038 {1L{38
Sodivm Renzoate (.02 {.05 (.1
Water G2 38 62.37 62.33
Total S99 10000 99.99

Ingredients Group A
s Waler

e  Sodium tripolyphosphate

s Without food preservatives/ with potassinm sortbate) *Preservatives are not necessary

but may optionally be vsed.

e Sodiwn Cascinate
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Ingredients Group B
»  Pabm-based o
»  Emulsifier
¢ Panodan
¢ {ovonut Savour

Methodology

The ingredients i group {A} and ingredients group (B} weore weighted correctly, The
ingredicnts m group (A) and o group (B) were mixed using a mixer at high speed {water-
based). The palmr-besed off was melted first befors mix to the mixture. The oil-based
mgredients were pit into water-based slowly and continuously mired using the mixer untl the
muxtare {“zantan sawit’) s mined well and its tempersture was tahen The Vsantan sawtt” was
put into & hbomogenizer o homogenize 1t at 7S80bar to &530bar, The temperature of the “santan
sawit” was recorded once the homogenization process is completed. Finally, the homogenized
“santan sawit” was stored into a chiller for one day. I was then forther used for the retort
provessing (mproved process). The final product of “santan sawil PLUSY were kept i

incubator at §, 16, 15, 20, 25 and 25-30°C,

RETORT PROCESS TECHNOLOGY

The retort processing of Santan Sawi is a process of tenminal thermal stendization of foed or a
method of achieving commercially sterdle Santan Sawit Phus. By using the relort process
technology, Sautan Sawit Plas can be made available for long e consumpiion without any
harmin! effects, This commercial stentlity was the “degree of stenlization at which all
pathogenic and toxin-forming organisms had been destroved, as well ax all other types of
orgamsms grow in the Santan Sawit Plus and produce spotlage nader normal handling and

storage conditions.,

The basic method {or retorting a Satan Sawit Plus was placing the sample inside or a reton
pouch, scaling the container, and then placing the container in a retort, which was a small
induostrial-scale pressure cooker. The retort was sealed and heated {0 a specific temperature,
generally exceeding the boiling point of water. The Santan Sawdt Plus was then heated for a

specific length of time.
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The processing thme and temperature must be sufficient to render the Santan Sawil Plas
commercially sterife. After cooking, the Santan Sawit Plus Is cooled to room temperature. The
severe heat treatment of retort processing can also destroy essential nutrients, segatively affect
sensory properties and change the color of Santan Sawit Plus. Therefore, the optimum

temperature was determined. In this stady, the range of the temperature was between 85°C ©

&
J.«

$10°C for 10 to 30 minutes. The alm in choosing a processing temperature and time for a
retorted Saman Sawit Plus 1a to maximize the qmﬁm retention and prevent overcecking, while

mainiaining the safety of the Santan Sawat Plas,

The length of provessing time for reforded Santan Sawit Plus depends on the vate of hoat
sransfor snd on the dimensions of the packsge heing provessed. The smaller and thinney of the
containers, the shorter the processing time required due to the shorter distance for heat transter.
fry the processing of Santan Sawit Plus, the Hime ssed for the process is about 15, 20 and 23

auimaes,

it can be seen in the pieture below that the heat treatment provessing with retort at 100 - HO°C
for 10 - 30 minutes improve the quality of the Santan Sawit Pos. The Santan Sewil Fluy easily
undergoes deterioration without heat freatment processing. Santan Sawat Flus without heat
treatment process has shorfer shelf e and also the product curd separation cocurred. While,
santan sawit plus with heat treatment provide longer shelf R for the product o be stable

without any phase separation.

Table 2: Storage stability of Santan Sawit Plus

Appearance and physicad characteristics

Stomee condition hitiad — 10 months

posy

*C « Off-white

» Physically stable
« Uniform enmlsion
+ Syuooth emulsion.
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PRODUCT CHARACTERISTICS
Table 3: The product characteristivs study on Santan Sawit Plus.
Retort Time of . . Storage .
. - ) o Preservative Without Aev . Storage
Temperature retort Y T s Temperature L
o o { %) Preservative | o, conditions
{Cy process{min} {C)
« 3
s 14 ey
8.02% e 15 Sl stable
106 28 Potassium - ar Move than
) & 20 .
sirbate N 1 months
& 25
2 2730
15 -
N e & 1 .-
0058 <z Sull stable
The 20 . LA _
136 o Potasstum - . 20 more than
sorbate - 1 months
g e 25
2 2730
e 5
¢ 10
1% s 15 Btill stable
106 3s Potgsshinn ~ . 20 more than
sorhate - 10 months
e 25
¢ 32730
& 3
&« i{
. . < Still stable
. ax NIL {with o L
136 23 N With Retort o more than
retort & 20 v
10 monthy
« 25
& 2730
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STORAGE STABILITY

A Sterage siability for thermal treatment

The Hrst charactenatic

fas

PCT/MY2017/000020

evaluated was appeamnce, which is important for giving the mitial

mnpression and influencing subsegoent jaégmams on the ;:«m&&ct Rased on the observation,

Rantan Sawit Plus af temperatures 3°C, 1

L 18T, 2070

257,27

., 30°C are stable

with no

color change or odor developed for more than 10 months compared to the previous santan

sawil of coconUt santan. Santan Sawit Plos stoved a1 370,

O, IR, 2000 28

L, 270 gs well

as at ambient lemperature from 1 month up © 10 months with thermal seatment 10670, 23

muntes) st

shown

stored st S-10°C, therefore, # has very long st

degradation of food guality and not bacterial contamination,

Table 41 Storage

Stabiliny Study of Se

stayed fresh for more thay |

wit Bives up o 2

stan Sawit Plag

-

wonths without separation and deterioration as
the ploture. The product s wwre stable at lower tomperatures, Santan Sawat Plas

It was Hmited by

Appearance and phyxical chavacteristics

Storsge | hmtial Tmonth | 2owaths | 3 months | 6 months | Bomonths | 10

condition manths

3.27°C O S Y- Off Off- Y- Off-
white, white, white, whiie, white, white, white,
Phystcally | Fhysicadly | Physivally | Physically | Physically | Phiysically | Physically
stable, stable, stabde, stable, stahie, stabile, stable,
uniform uniform nnform uniform uniform upiform aniform
emulsion, | emudsion, | emulsion, | emulsion, | emulsion, | emulsion, | emudsion,
smooth smooth smonth smooth stnooth smooth smooth
gmulsion. | emulsion | emulsion | emulsion | emulsion | emulsion | emulsion
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Sterage sinbility
Santan Sawit Phes still stayed fresh for more than 10 months when stored at temperatures of
590, 10°0, 15°C, 20°C, 258°C, 27°C, 30°C without separation and deterioration as shown in the

Figure 3.

Seusory propertics

The sensory scores for appearance, odeur, faste, creaming and overall acceptance of the
commercial santan sawit {1 month storage) and Santan Sawit Plus (10 months storage) were
rated and highly acceptable as shawn in Figure 4. There was no significant difference between

the commercial santan sawit {1 month storage} and Suntan Sawit Plus (10 wouths storage).

Microbial study

The microbial study revealed that Santan Sawit Plas is microbiologically safe affer 10 months

7

storage at 2750, Eschericiin coli, Sebmonella spp, Closiridiune spp. Staphvlococeus spp.

Srrepiococed spp, yewst and mold were not detected during the 10 month storage.
Stability vycle

The stability eylee of santan was determined wsing Lomifuge 110, By wilizing centrifugal
forces. it ensbles acceleration of the sedimentation of the dispersed particles w the bottom of
the cell, leading o a clanification of the disporsion. Migration of particles or droplets was
recorded during centrifogation vsing this stability analyzer. Data may be assessed in terms of
stability hehavior. The evolution (kinctics) of the denixing was documented by a sequence of
the respective transimission profiles {ranstrission versus position within the sample} taken after
selected time infervals (Ng et al., 2013). The stability oylee of o sample can be determinded

viathe stability behaviour,

Kinetic of Transmission Profile Analysis

Figure 7 shows that the evolation of transmission profiles for three samples which were { a}
coconat samtan; (b commercial santan sawit and {¢} santan sawit Plus, All samples depicted
the position of the interface immediately afler the start of the centrifagation (10s) and the

second profile (on the right) afler 2542.65s of the centrifugation. For the first profile {on the
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fefty which is coconut santan, showed that the samlan was not stable which shown high
transniission starting on pesition 113mm. The high transmission indicate that the sedimentation
start to form in coconut santan sample which indicate the high rate of clanfication
{22.71%hour). While for commercial santan sawit shown that, during cemtrifugation, an
increased in frapamission was observed i the position 104mm and started to decrease. This
showed that the early stage of centrifugation, The particles present st the position 11lmm and
above remained dispersed in the meditum until reached in the position 126mm proven by the
low valoe of transmission. The clarification of commercial santan showed lower than coconut
samtan which 1.7337% / hour. The thick profile starting from 137mm showed that the sanple
start to form sedimentation. On the other hand, the profite for santan sawit Plus, the particle
was present in more stable stage cotpared to other two samnples which 18 at 10%0un which all
fpaﬁiﬁes remained dispersed until 127mm and only afer that which 3s at the posttion 123mm
the sedimentation starting io formed and had the lowest clarification velooity (0353 0%¢hour)
From the transmission profile and clarification rate showed that the santan sawit Plus that been
stored for 300days as expected more stable compared to the commercial santan and cotenut

santan.

Colour determination

The colour of three different santan was determined using chromameler as presented in table 5.
According o table 5, the Santan Sawit Plus has the lowest value of lightness {86.43) compared
to the commercial santay and coconut santan which bas higher value (96.40; 91.41), Other than
that, the *a value shows that santan sawit plus withthe lowest redness characteristic (0.17) and
*h value shows that santan sawit plus withhighest vellowness characteristic {6.22). This may
influenced by the thermal treatment that been dene to the santan sawit plus. However, the

colour of santan sawit plus iy considered scceplable tor usage,
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Table 5; The colow determination for three different santan {(LA-Lightness, a%-red-greenness,

bEyellow-hlueness)

Types of santan *E, Xy *h

Commercial GH 40400 -1.46:0.0 4 46502

Sawit Plus 8643405 817503 &§224:0.5

Covonut Q141203 -0.6420.1 53402

INDUSTRIAL APPLICABILITY

The estimated total investment cost is BRM 2,839,274, At production level of 1200,000 kg per
anmum and af a long-term price of RM 8.00 per kg, it will generate an incore of RM 7,100,691
per vear, The prospects in a Santan Sawit Plus are attractive with a payback peried of two

VeALE,
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CLAIMS

1. Aprocess for producing a palm-based liquid coconut milk substitute comprising the
steps of!
i, weighing the ingredients ju group {A} comprising
& water
b, Sedium tripolyphosphate

c. Sodnugn Casctnate

SN
s

weighing the ingredients i group (B compusing
a. Palorhased od
b, Emulsifier
¢. Panndan
& Covonut flavent

i, mixing the ingredients in group {A) using # mixer at high speed untll a water-
based mixture 15 fonmed

v, melting the pulm-based ol in group {B)

v, nuxing the oil-based ingredisnts of gronp (B} into the waler-based mixture
obtained from step I slowly and continueosly using fthe mixer until the mixtere
of the oil-based and water-based ingredients are mixed well;

vi.  monitoring and recording the temperatare of the mixture obtained from step v;

vii.  homogenizing the mixture ohigined fom step v using & homogenizer;
viih,  recording the tomperature of the mixmre again once the homogenization process
is completed;

ix. storing the homogenized mixture from step vit in a chiller for one day;

x.  processing the mixture using roton process technology:

xi.  storing the final product  al any requived temperature within a range of
approximately 3°C to 30°C,

2. A process for producing a palm-based Hgeid coconut nulk substitute sccording fo
clatm 1, wherein the homogenization process i stop vil is at a pressare within a

range of 750bar to §50har,
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A process for producing a palm-based Hguwd coconpt nulk substitute according to
clatm 1 or claum 2, whewein the retort progess techoology in step X comprises thee
steps of;
v. placing the mixture from step 1x inside 3 container such as a retort pouch:
v, sealing the container, and then placing the container @1 8 retort, which isa
soadl industrial-scale pressure eooker;
vit,  sealing and heoting the refort {0 a specific tomperature, and further

vill.  heating the mixtore for a specific length of e,

A process for producing & palm based bguid coconut nulk substitute acconding to
claim 3, wheretn the optimum mange of tomperature for the retort provessing i

between 93°C 10 1107°C by 18 w0 30 minutes.

A process for producing a palm based hiquid coconut midk substitute acconding to
any one of cladms 1o 4, wherein the ingredients in group (A} fwrther inclades a food

proservative.

A process for producing a palm based Higuid coconut mlk substitute according to

claim § , wherein the food proservative comprises one or more of the following

i, potassiun sorbate

sodium benzoate

A palm based bguid coconut milk substitute produced by 2 process according o any
one of claims 1 1o 6, wherein the “santan sawit plus” has shelf Iife stability for more
than 10 months without affecting #s overall acceplability and stability and it 1<

available in ready-to-use Hrm.

A palm based lguid coconut milk substitute prodoced by a process according fo any
one of claims 1 to 7. wherein the “santan sawit pluoy” is stable at vanous

temperatures inchading at 3°CHPCISC, 200, 25°C, 27°C and 307C.
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A palm based liquid cocomut milk substitute produced by a process according 1o any
gre of claims 1 1o & wherein the “sastan sawit plus” is rich in vitamin A, E and

tocotrienod,
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Figure 1: The appearance of Santan Sawit versus Santan Sawit PLUS after 15 days storage at

27°C. Santan Sawit PLUS was retort for 25 minutes at 106°C).

Santan Nawit Nantan Sawit

without improved process with improved process
(retort at 106°C for 25 minutes)
(Samtan Sawit PLUS)
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Figure 2: Santan Sawit PLUS with improved process has longer shelf life of 10 months at

various temperatures.

Storage Santan Sawit Sawit Sawit PLUS
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5°C
{ month
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27°C
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Figure 4: The sensory evaluation of Santan Sawit Plus from various aspects e.g. appearance,
odour, taste, creamy and overall scceptance of Santan Sawit Plus as compared to those of the

commercial Santan Sawit,
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Figure 5: The microbial study on Santan Sawit Plus for | month and 10 months storage at 27°C.
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Figure 6: The microbial study on Santan Sawit and Santan Sawit Plus.
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