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Packaging and shelf'life studies of coconut biscuits
(Kajian pembungkusan dan penyimpanan biskut kelapa)
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Abstrak

Biskut kelapa dibungkus secara berasingan dan di dalam bungkusan 10 keping

unruk keluarga. Beg yang berukr.[an 9 cm x 9 crn diperbuat daripada plastik jenis

OPP/Q5/VMCP, OPP/?E dan PP (setebal 0.M mm) digunakan untuk bungkusan

berasingan semenrara' gusseted bags' daripada OPP/CPP digunakan untuk

bungkusan keluarga. Bahan pembungkus ini dibandingkan dengan beg plastik

jenis PP yang serebal 0.07 mm (pak pengusaha). Plastik lapisan kertas/PB|AWE

digunakan sebagai kawalan untuk bungkusan berasingan. Semua bungkusan

dipateri dengan haba kecuali beg PP 0.07 mm yang bahagian hujungnya dilipat

beberapa kali dan dikokotkan. Tempoh simpan ditentukan dengan cara penilaian

deria dan dikira dengan menggunakan formula. Perubahan mutu semasa

penyirnpanan diawasi dengan mengukw pertukaran lembapan dan ketengikan

(sebagai nilai peroksid dan peratus asid lemak bebas). Keputusan menunjukkan

bahawa pernbungkus jenis PP 0.M mm dan oPP/PE hanya sesuai digunakan bagi

penyimpanan selama 60 hari pada suhu 25 t 3 oC dan kelembapan bandingan

60-80qo sementara OPP/Q5|/MCP mernberi ternpoh simpan selama l15 hari'

Bungkusan untuk keluarga dengan menggunakan OPP/CPP memberi tempoh

simpan yang melebihi 145 hari berbanding dengan 126 hari bagi PP 0.07 mm.

Abstract

coconut biscuis were packed both as singie pieces and as 1o-piece family packs.

Pouches of 9 crn x 9 cm made from OPP/QS/VMCP, OPP/PE and PP (0'04 mm

thickness) were used for the single packs while gusseted bags made from oPP/

cPP were used for rhe family packs. These were compared with PP pouches of

0.07 mm thickness (producer's pack). Paper/?ElAllPE in unit package form was

used as a control. All packs were heat-sealed except the PP 0.07 mm pouches.

The ends were folded several times and stapled. Shelf-life was determined both

organoleprically and estimated by calculation. The changes in quality during

slorage were moni[ored by measuring changes in moisture content and rancidity

(as measured by peroxide value and free fatty acids). The results indicated that

PP 0.M mm and OPP/PE were only suitable up tJo 60 days of storage at

25 L3 .C and 6G-807o relarive humidiry while oPP/Q5/VMCP gave a stolage

life of about 115 days. The family packs of OPP/CPP Save a slolage life of more

rhan 145 days compared with 126 days for PP 0.07 mm'
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I)ackaging and shclf-Lfe of coconut biscuir

Introduction
Thc coconut. biscuit, locally known as
'biskut kelapa', is a popular snack in
Malaysia. A chemical'analysis of the fresh
product from a local supplicr shows that i[
conhins abouL2o/a moisture, l0olo protein,
117o fat,30% total sugar (as invert sugars),
35Vo slarch urd 2o/o fibre. Its cating qualiry
appeals to all age groups. Given proper
packaging and atractivc prescnlation, this
product has good potential for the local as
well as export markc[s.

Basically, the biscuit is made from
gratcd coconut (40'-507o), whcat flour,
sugar, salt and somc watcr as thc binding
agcnt. Thc mixturc is mouldcd into circular
d iscs of  6.5 cm diamctcr  and 1-1.15 cm
Lhickncss. It is then baked in the ovcn unti l
brown, crispy and crunchy. Smallcr sizes arc
also availablc. Somc produccrs substirutc
the flour with ground bread crunrbs and
margcrinc or cgg is uscd as thc binding
agcnt. SomcLimcs, ground maizc is also
incorporatcd in it^s lbnnulation.

Thc product is usually rnarkctcd cithcr
as a family pack of l0 pieccs or sold loosely
as singlc piu:cs. Thc packaging matcrials
commonly used for family packs arc
polypropylcnc (PP)and polycthylcnc (PE)
I' i lms of varying thickncss, or polyvinyl
chloridc (PVC) mouldcd trays wirh scaled
plastic ovcrwraps. Thc packs arc scalcd
cithcr by hcat or f lamc, or closcd by lblding
back thc open cnds scvcral t irncs and
sccuring it with staplcs. J'hc looser picccs arc
normally packcd in gla.ss or PVC bottlcs
u i t i  scrcw caps,  cach conuin ing
20-30 picces.

Thc common problcms associal.cd with
this product during markcting arc ttrc loss of
crispiness, rancidity, brci*agc,'dusting' and
poor presentation. Thc objoctivcs ol' this
study arc to detcrminc rhc shcll--l i fc of the
product using the common packaging
system practised by thc proccssors and t<l
investigatc the usc ol othcr packaging
matcrials and forms.

Materials and methods
Frcshly bakcd products were obtaincd from
a local supplier in Batu Pahat, Johor.
Packaging was done at thc factory using
packaging materials and packagc forms as
indicated in l'able I .

For the unit pack, a singlc piece of
coconut biscuit weighing 25 g was placcd in
a 9 cm x 9 cm pouch and for tie family
pack, l0 picces weighing 250 g wcre packcd
in a 17.5 cm x 15 cm gussered bag. All the
packs werc heat-scalcd except Lhc
producer's family pack, the opcn cnd of
which was foldcd scvcral times and sccured
with staplcs.

Two methods werc used to dctcrminc
the shclf-l i fc of thc product. In thc first
metiod, tlrc product was cvaluated
organolcptically at pcriodic intcrvals. A 9-
point hedonic rating scalc was uscd by a
pmel of 20 pcoplc to indicatc thcir
prcferenccs for critcria such as tcxturc, Laste
and ovcrall acccputbil i ty. A scorc of 9
indicated ' l ike extrcmcly' and a scorc of I
'dislike 

extrcmcly' whilc a score of 5 mcant
'neithcr l ike nor dislikc'. On the orlrcr hand,
thc pancl is ts  ind icatcd c i rhcr 'Ycs 'or  'No'

for thc prcscnce of rancidity in thc product.
Thc pcrccntage of panclists indicating
positively for thc prcscncc ol rancidity was
plotted against storage timc (Figure 1 and
F igure 2). Chznges in ficsc aLlributcs wcrc
followcd chcmically in tcrms of moisturc
content for tcxl.urc and pcroxidc valuc
(A.O.C.S. 1964) and lrcc fauy acids (as
lauric acid) for rancidity (Cock zurd Rcdc
1966). Thc storage srudy was carricd out lor
6 months undcr laboraLory conditions
lapproxirnatcly 25 t 3 "C and 60-80a/c
rclativc humiditics (r.h..y j.

The sccond mcftod involvcd calculating
the shclf-lil'c of thc prorCuct bascd on iLs
sorption isothcrm. A known wcight ol 'thc
product was placcd in wcighing bottlcs
which werc cxposcd to dif'l'crcnt satural.cd
salt solutions of known r.h. ranging l 'rom
\Vo Lo 85a/c at room tcrnpcraturc (25 t 3 "C)

(Labuza 198,1). Thc sarnplcs wcrc wcighcd
at regular intcrvals unti l equil ibrium was
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reached. The moisturc contcnts of the

product (on wet basis) at different r.h. wcre

then dctermined and changes in the physical

nature of the product were observed. The

equilibrium moisture contents were plotted

against. equilibrium r.h. to obtain the

sorption isothcrm (Figure -3). From tiis

curve, thc maximum allowable moisturc

content, init ial cquil ibrium r.h. and
maximum allowablc r.h. were obraincd.
According to Heiss (1970), thc shelf-l i fe of

a product could be calculatcd if thc amount

of moisture pcrmeating Otc packagc undcr

normal conditions, as wcll a-s the fi l l ing

wcight and humidity gradicnt from thc

exterior to thc intcrior of thc packagc arc

known. Using such information, Hanousek

and Hassan (1970) dcvcloped a simplif ied
cmpirical lormula to calculatc tle shcli-l i fc

as shown bclow.

t  =  3 .83  \  104  iM" -  M , )  w  l og  (90  -  2 , )

p  x  A  (Q1 -  Q i )  ( 90  -  Qz )

where / = shelf-lile of t-he packcd product (days),

p = permeabi l i r ,v  of  rhe packaging matcr ia l

to watcr vapour at 38 
'C, 

9070 t h (8/tt'z'

24  h ) ,
M, = in, t , r l  noisture c(mtent  of  product  (7o),

M, = maxirnum al lowable molsturc cr)ntcnl

of  pr tx luct  ( 'Z) ,
! {  = ucighr o l  product  insrde thc packagc 19),
,4 = el fcctrve surfacc arca of  the packagc

(cm2).

0r  = cclu i l ibr lutn r 'h.  for  in i t ia l  motsturc

contcnl ()l Pruluct (9o),

?:  = equi l ibr ium r 'h '  for  maximum al lou 'able

rnoisturc corltcnt of product (7o)

This lorrnula was uscd to cstimatc thc
shcl i - l i l 'e  of  c txonut  b iscui ts  in  th is  s tudy.

Resul ts  and d iscussion
O rganole ptic acc e plance

Products packcd in papcr/PE/Al/PE which

had thc lowcst watcr vapour and oxygcn

fansnrission raLc ( I 'able 1) showcd good

organolcptic qualit ics tiroughout thc storagc

study. On thc othcr hand, a gcncral

dctcriorating Lrcnd in tcxturc and tirstc was

obscrvcd l'or producls in OPP/PE and PP

0.04 mm (unit pack, Figure 1) and PP 0.07

mm (family ptrck, Figure 2). Thc loss in

tcxtural and organolcptic qualit ics wtx duc
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Packaging and shelf-life of coconut biscuit
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Figure 1. Effects of storage time onthe acceptability of coconw biscuit in unit pack
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Figure 2. Effects of storage tirre on
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Moisture content (7o)

Lritial moisture
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Figure 3. Sorption isotherm of coconur biscuit at 25 + 3 'C

Unit pack
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Figure 4. Chnnges in mnisture conlent during

to an incrcasc in moisturc contcnt and

rancidil.y as shown in Figure 4 and

Fipure 5.
Thc frcshly bakcd coconut biscuits had

low moisLurc contcnt and high Iat and sugar

contcnLs. Coconut oil has a high proportion

of short- and mcdium-chain fatty acids

which arc morc susccpl.iblc to brcakdown.
As such, thc problcm of moisture ingress'

lcading to physical, chemical and thus

organoleptic deterioralion is expected in the

case of unsuitable packaging materials. The

dctcrioration in organoleptic qualities is

mainly due to softening of the product and

Moisture content (7o) Moisture contart (7o)
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Packaging and shelf-Iife of coconut biscuit

Table 2. Observed and calculated shelf-life of coconut biscuits

Shelf-life (days)
Packaging material

Observed Calculated

Unit pack
Paper/PE/Al,PE (control)
oPP/Qs/VMCP
OPP/PE
PP 0.04 mm

Family pack
OPP/CPP
PP 0.07 mm

> 180
l 1 5
64
6r)

>145
126

q

239
40
34

147
184

Unit pack

0 3 5

Storage period (days)

0 3 6
Storage period (days)

Figure 5. Changes in free-fatty acids and peroxide values dwing storage
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Water activity
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Unit pack
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Figure 6. Changes in water activity dwing storage

the development. of rancidity.
Some changes in moisture content and

watcr activity (A*) of samples were

observed during storage (Figure I and

Figure 6J. Among the unit Packs, the

increase in moisture was lhc highest for PP

0.04 mm followed by OPP/PE, OPP/Q5/

VMCP and papcr/PE/AyPE. In the case of

family packs, the gain in molsturc was

higher in PP 0.07 mm than in OPP/CPP.

Similar patterns wcre also observed for both

unit and bulk packs wherc changes in Aw

werc conccmed.

Shelf-life
Taking a mean scorc of five as thc lowest

limit of overall organoleptic acccptability,

the observed shclf-life of ttrc prorCuct in the

various packaging materials is compared

with that of the calculatcd shclf-lifc
('table 2).

Thc calculation metiod is a rapid way

of estimating the shelf-life of a pruluct

whosc moisturc sorption propcrtics arc

known in situations wherc elaborate storage

studies cannot be camcd out. This method

considers only the physical deterioration of

thc product as a result of moisture uptake

and not the changes in organoleptic
properties. As such, the derived shelf-life

values are just estimates which will enable

the producer to select a suitable packaging

material.
In this study, the sorption isotherm and

thc storage trials wcre carried out under

laboratory conditions (approximately

25 ! 3'C and 60-807o r.h.) while the water

vapour permcability rates of the various

packaging materials for the calculation of

sheli-l i fe were obtained at 38 "C and

907o r.h. Theorctically, had the temperature

and r.h. of the storage study been in unison

with those at which water vaPour
permeability rates were derived, the

observed shelf-life values could have been

lower or vice-versa. This is because the

permeability of a plastic hlm generally

increases with temperature (Hennessy et al.

1967). According to Labuza (1984), the

moisture sorption isotherm is also dependant

on temperature. Hence if a product in a

sealed package is stored at a higher

temperature for long periods, the A* will

incrcase even if the moisture content within

remains unchanged. With such an increase

in tempcrature and the subsequcnt A*,mY

"a-'

"------
.--

1057035 36

Storage period (days)

Water acrivity
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Packaging and shelf-life of coconut biscuit

other reactions that can lead to quality loss
will also be accelerated.

Besides the shelf-life of the packaged
products being influenced by the nature of
the products, atmospheric conditions during
storage, and ovcrall rcsistance of thc
package to the passage of moisture,
atmospheric gases and odours, it is also
affected by the size of the package in
rclation to its cubic capacity @ainc 1969).
All facmrs bcing constant, thc ratio of
weight to effective surface area, as dcrived
from the formula, is highcr for family packs
indicating that thcy havc a highcr shclf-life.
This is also subslantiated by $c obscrvcd
shelf-life values (Table 2).

The iamily packs had an obscrved
shelf-life of > 145 days for OPP/CPP and
126 days for PP 0.07 mm (produccr's pack).
Even though the producer's bulk package
could give a shclf-life of 4 months, the usc
of staples is not. encouraged as it pnses
potential safety hazards.

If heat-sealcd, both PP 0.07 mm and
OPP/CPP could be used for family packs up
to 4-5 months. However, OPP/CPP would
be a bcttcr choice as it providcs better
printing effects and presents lcss problcms
during sealing. A secondary pack is not
required for this form of packing as the
product is quite firm within the packet. The
market is quite limitcd for family packs and
once the package is opened, the remaining
picces will rcquire anolher container for
storagc unti l further consumpl.ion.

For unit packaging, cithcr OPP/PE or
PP of 0.M mm thickness (heat-scalcd) could
be used. However, OPPiPE has thc
advantage of providing bctter printing
effects and thus enhances consumcr
attraction over PP. ln tcrms of sealing, PP
tcnds to mclt casily i[ thc tcmpcrature is not
carcfully monitorcd, thus giving poor seals
which, in turn, will affect thc kecping
quality of the product. For export purposes
whcre longer shclf-lifc is requircd, papr/PEl
AI/PE and OPP/QS|VMCP could be used.
Thcse are opaquc and morc cxpcnsivc, but
have good barrier propcrties and also better

304

consumer appeal. A secondary package such
as a box is required for the unit packs to
facilitate display while providing some
rigidity to prcvcnt breakagc. The quantity
pcr box will depcnd on thc iargctcd markct.
This form of packaging is bcttcr as any
unconsumed biscuis can still bc protcctcd
against deterioration after tirc box is opcnui.
It is more hygienic, presentablc and could bc
uscd for distribution !o a widcr market such
as school canteens, coffee shops, brcad
vcndors and retail sundry shops.

Conclusion
The expcriment shows that both PP 0.()1
mm and OPP/PE are suitable packaging
materials for unit packaging if a shcli-l i tc of
lcss than 2 montls is requircd. For family
packs, OPP/CPP providcs a shclf-lifc of
>145 days compared with 126 days lor thc
produccr's packaging mal.crial, PP 0.07 mm,
with staplc-scaling. The loss of quality
during storage of coconut biscuits can bc
attributed to softening of lcxturc duc to
uptake of moisture and to dcvclopmcnt of
rancidity.
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