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3. p-IE MINHIID:I LEVEL OF PRESERVATIONS
NEEDED TO prcESERVE J AHS t JELLIES JI.ND
MARNliliADES m~DER G-HANAIJ\£ITCONDITIONS

!

INTRODUCTION:
This project Has intended to be comploted in 10 months but was

suspendod aftar 3 mor.ths because of the introduction of the Fool Resenrch
Institute Co-ordinated Research Programm~s_ 1~ this project did not fit
into the programmes it has not yet been continued.

The project was undertaken because at the 12th session of Codex
Committee on Processed Fruits and Vegetables, delegates from several
temperate countries thought that the level of preservatives used in jams
and marmalades ought to be lonered. Some members even advocated tho
abolision of preservatives from these foods. It rras at the Lns.i.at enco of
delegates from tropical countries that the uae of preservatives nas retained.
The Ghana delegation fOUght hard to retain the highest leve1 of pl~serva-
tivcs even though infonnation on the mi.rrimum quantity needed to maintain
the stability of' these products under Ghanaian con di.t ions vras not avad.Lab'Lo ,

This project rras to investigate the minimum level of pre sorvat i.vos needed
to maintain tho stability of these processed fruits under Ghanaian
conditions •

LITERllTLJRE REVIEW:

The principle underlying the manufacture of jams, jellies and
marmalades is the f'ormat i.on of geL., The main factors responsible for gel
formation are pectin, sugar and acid. Gel formation occurs nithin a
speoific range Of pH (2.7 to 3.4) the optimum being pH 3.0 and the best
concerntration of sugar 67.5%. However it is possible to make jellies,
Vlith high content of pectin and acid, containing less than 6Q% sugar.

,
f

Any fruit can be used to make jams, jellies and marmalades. A jelly
is the product prepared from the juice or aqueous extract of a fruit boiled
Vlith sugar and concerrtrcbed to such a consistency that gelatinization takes
place when the product is cooled. A marmalade is a clear jelly in which
arc suspended slices of fruit or peel. Jam is a product prepared from a
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whoLo fr1J:i_Jcp-'J_pboiled with sugar to a moderately thick consistency

vrithout retaining the shape of the fruit.

Pectin is the most important constituent in jolly making. Poct i,c
substances nx.isb in plants as pocbose , pectin and pectic acid. They are

those complox colloidal carbohydrate derivatives which contain a largo

px-opo r-b.i.o n of anhydrogalacturonic acid derivative s which are thought to

oxisc in chn.inliko combination. The carboxyl groups of the polygalacturonic

acids may bo partly esterified by methyl groups and partly or completely

n:Jut:;.'alized by one or more bases. Protopectin is tho water-soluble parent

pocci.c substance whi.ch upon r-ostricted hydrolysis yields pectin or pectinic

ac i.ds, Poct i.n des i.gnat-es those water-soluble pectinic acids of varying

ncchy.l, ester content and dcgr-co of neutralization which are capable of

f'o rnri.ng goLs nith sugar and aoid under suitable Gonditious. Pectin is

form~d either by the acid hydrolysis of protopectin or by the aotion of

hydrolysing onzymos formed in tissues during ripening.

The amount of pectin nocessary to fOI~ a gel depends on soveral

factors including its quality and quantity, the nature of the recipe and

the soluble solids content of the finished product. Somefruits do not

require additional pectin to form a gel but Ili th those fruits 10'\,- in

pect Lr-:, it i<.l110ceasary to add commercial pectin to the il1Gredicnts in

order to forn a jelly of uniform consistency and to ensure that produots

are of uniform quality and appearance~

Jams~ jelJies and marrna'Lados contain betneen 65% and 70% sugar.

Du+i.ng boiL'lDf:;rrith acid, suorose a non-reducing sugar is convcr+ed to

2 roducing sugars, glucose and fructose. The rate of inversion is influenced

by tho pH of tho mixture, the boiling temperature and tinie. Invert

cugar retards or prevents caramelization of sucrose in the pr0duct, so a

b~lanco should be maintained betTIeen sucrose and invert sugar. Low

iT.-ersion rc su.l.t s in car-aneLi.zat i on of sucrose whilst high or complete

invorsion results in granulation of fructose. ThecptirnllTIpercentage of

i;'170~"-C sugar is botween 35% and 40% of the total sugar in the jaJ:l.
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Food additives that my be added to .iarae , jellies and marmalades

includo Anti-FoQIDingAgents, F1avours~ Firming l~ents and Colouring

matters.
c,

J~er ja~ boiling, if the product is left ~ithout the addition of

preservatives, it flay or may not grOVlmouldy depending on its final

composition. If the soluble solids content is 70% or higher, the food

TIill be preserved because its '\"later activity nill not be sufficient to

support miorobf.a'L gro,-rth. Pre sc r-va't i.vc s th8.t arc added to jams, jellies,

and marmalades include sodium benzoate, sorbic 8.cid, potassium sorbate

and esters of parahydroxy benzoic acid.

EXPERIMENTAL

MATERIALS AND METHODS

1/ GEL FOill,rATION

Method:

Enough sugar was added to 0.5 kg of prepared fruit to raise the

soluble solids content to 50%. About 200 mls of water Here added to

the preparation and boiled for about 30 mins. to cause intimate mixing

of tho fruit pulp and tho sugar and to partially concentr-ate the

produot by evaporation or tho excess moisture. 11 pectin solution Has

prepared by dissolving one part of amidated pectin in 8 parts of sugar

in heated Hater. ·Whenthe percentage of solublo solids in the boiling

syrup had risen to 6afo, enough pectin solution \Tas added to the boiling

mixture to make up 1% of the total Hoight. The boiling was stopped "When

the percentage of soluble solids in the boiling mixture measured nUh

an Abbe Regraetoneter vras 68.5%. Another mebhod of detornining tho

end point Has by measuring the tonperation of the boiling syrup. The

temperature of tho syrup at tho jelling point is 104°C rrhi.ch cor-roe-

ponds to 65-68% total solids in the jolly after cooling.



4 -

Immediately after boiling the pH of the jun ,JaS measured rrith a

pH-meter and adjusted to pH 30 by tho addition of citric aoid. The jam

lIas filled hot into pastourized jars. The jam Has alJoned to cool. and

tested to seo if it had formed a firm gal. Tho gel strength could not

be measured as planned because the F.I.R.A. Jelly. Tester at the Food

Science Department, Univorsity of Ghana had broken dOTIn.

The exparinent \'las repeated using the same 'I""leightsof ingredients

except that no pectin \las added. The t.,.o sets of expcrinonts Here carried

out using the following fruits to determine whi.ch onos woro able to form

a gel .,.ithout tho addition of pectin.

i. orange

ii. pineapple

iii. pawpa"

iv. Guava

v carambola

vi. pawpawand orange

vii. car~bola and pineapple

2/ COHPiJUSON OF TI-E :'::FFECTIVENESS OF DIFF:SRENT PR..t:;SIi~RV4L'IVES

Method:

0.5kg of prepared orange Has added to 0.5kg of sugar ·dissolved in

200 m1 of nator and boiled for about 30 minutes. 1% pectin solution was

added to tho boiling syrup and the boiling stopped when the soluble

solids content of the boiling syrup had rison to 68.5%. Tho pB of tho

jam nas adjusted to 3.0 with citric acid. Tho jam Has divided into

3 portions and 300 p.p.n. of tho following different pre scrvat Lvos added

1- to the different aliquots of jam; sorbic acid, sod.i.umbenzoate and

po t ass Ium sor-ba+c , The different portions vro re filled hot into different

jars and periodically tested for mould gro\~h.
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3/. J)n'B'~RENTL:;:;VELSOF PRESERVATIy!

M~:
The soluble solids content of a 1kg sugar-fruit mixture was raised

from 50% to 64% by boiling and enough pectin solution added to make up

r- 1% of the total vo Lume, The boiling was continued until the soluble

solids content measured 68.5%. The pH of the jam "as adjusted to 3.0
vlith citric acid~ The jam V7as divided into several portions and

different amounts of po't a s s i.um sorbate added to the different portions.

The samples we re inspected at weekly intervals for mould gr-ow+h .•

RESULTS

".,' Gel Formation

FOmIED GEL IN ABSENCE DID NOT FORli GEL IN
-~ F R U I T OF ADDITIONALPECTIN ABSENCEOF ADDITIONll1

PECTIN
e:

(1) Orange Orange

(2) Parrpaw pawpav;

(3 ) Pineapple pineapple very ripe apineapple

(4) Lemon Lenon

(5) Guava guava v,ery ripe guava

( 6) Caranbola carrunbola very ripe carambola

( 7) Parrparr & Orange P & 0

( 8) Carambola + PineapplE C & P

bo Comparison of the effectiveness of different preservatives

PRESERVATIVE
.--.--------~--------~----------r_--------r_-------------I----~---------+--------~--------~--------~------------~

I'Sorbic acid

Pot.aas Ium II
Sorbate

Sodiun benzoate I

o VmEK 2f1EEKS 4WEEKS 6 VlEEKS

"

No mould
grovrth

"

No I:lould
gr-owth

"

No mould grovrth.~ No mould
growbh

11

II " n "
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c. Different levels of preservative

...

-
LEVEL OF PRESERVATIVE STORAGE PER I o D

IN J.AN S.N:IPLE o Week 1 Week 2 Weeks 3 Weeks 4 VTeeks 5 Week

(1) o p.p.m. - - - - - -
(2) 100 p.p.m. - - - - - -
(3) 150 pvp s m, - - - - - -
(4) 200 p.p.m. - - - - - -
(5) 250 p.p.m. - - - - - -
( 6) 300 p.p.m. - - - - - -
(7) 350 p.p.m. NO M o U L D G R 0 V;T T H
(8) 400 p.p.m. - - - i - - -
(9) 450 p.p.n. - - - - - -
(10) 500 p.p.m. - - - - - -
(11) WO p.p.m. - - - - - -
(12) 700 p.p.n. - - - - - -
( 13) 800 p.p.n. - - - - - -
(14) 900 p.p.m. - - - - - -

-

s

DISCUSSIONS
Not all the expe r-i.nents p'Lanned could be carried out before the projeot

~as suspended. The results obtained sho~ that the following fruits contain
enough pectin to forn a gel in the presence of sugar and acid; pawpa~, guava
carambola and pineapple. Hogever in the case of fruit ~hich are very ripe
it is necessary to add additional pectin to the preparatio~ since pectin
begins to breakdovm as ripening continues.

Results of the experiments on the use of different amounts of preserva.
tives show that jams are able to keep for at least 5 weeks ~ithout the
addition of any preservative. Thus products containing betrTeen 0 p.p.n and
900 p.p.m. of potassium sorbate developed no mould growth after 5 Heeks
storage.
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Since jams are able to store for 5 weeks nithout developing mould

gro~h, experiment~ to determine the effectiveness of different preserva~
tive ,dthin 5 weeks produced no conclusives results. Non of the samples
containing 300 P.P.ID. of any of the following chemical preservatiyos;
~orbic acid, potassium sorbate and sodiun benzoate developed Dould groITth
after 5 ~eeks storage.

The following series of experiments and objectives listed below'
we re not carried out or investigated due to the suspension of the ,project~

(1) Preparation of jams with varying percentages of total solids;
50%, 55%, 60%, ••• 85% to see whi.ch ones ~7ant noul.dy 'r.rithoutthe
addition of preservatives and horr long it took for mould gronth to set in.

(2) Experinents designed to monitor changes in soluble solids,
insoluble solids, r~ducing sugars, non-reducing sugars and preservatives
both during jao boiling and during storage.

(3) Investigation of the relationship be tmee n the nrini.nun level of~
preservatives and storage temperature.

(4.) Investigation of the tYPGS and se quence of microbial grovrth that
causes spoilage of tho product.

All these experiments would have been carried out using jan and also
citrus marmalade.

qONCLUSION
The results are inclusive since most of the experiments designed

to solve the problem in the project were not carried out. , PawpaTI, guava,
carambola and pineapple when they are not too ripe contai~ enough pectin
to form a firm gel in the presence of sugar and acid. Jams ar~ ablQ
to store for at least 5 weaka under Ghanaian conditions wi.thout the
addition of preservatives. Storage beyond this period has not been
investiga.ted.
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