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PRINCIPLES OF FOOD PRESERVATION

1. Preservauon or delay of microbiological decomposition (Preservation
Techriques),
(@) By keeping undesirable microorganisms from the food (asepsis)
(6) By removalofl microorganisms from the food, such as by filtration.
(¢) By hindering the growth and activily of microorganisms, such as
by low temperatures, drying, anaerobic conditions, or chemical
preservalives.
(d) Bykilling the microorganisms presentin the food, suchasby Aeat,
irradiation or mechanical means.
2. Prevertion or delay of self-decomposition of the food (chemicai
spoilage). '
(a) By destruction of inactivation of food cnzymes, such as by
blanching. i . .
(b) By prevention or delay of purely chemical reactions, such as
prevention of 0x'1:2on by an antioxidant, ¢, .
3, Prevention of damage 0 (he food [rom insects animals, mechoni~gl
means, ¢(®. (packaging). : :
Use olS m bﬁaatgic)ms of these principles governs the keeping quality °r‘:“'
product correlated with the storage time an.d'lcmpcralurc._Fnr examp nfc
bacteriological activity may be arvegta! by killing 5""..‘.’:'.,3,3'3?{,"‘1,‘{;';%“3
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themical reactions, may tend to change overd period of tme, depending upon
lhe storage of lemperature.
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There are two types of preservation.
) A. Temporary Preservation, . .
o B. Permanent Preservation.

/’)\ TEMPORARY PRESERVATION '

Some of the most important of the food industrics are based upon methods
of temporary preservation. The method (o be chosen will vary with theprnducl
0 be held tcmpor.ir)!y and with other factors.

T ——_




( Enormous quantities of cggs, meat, fruits and vegetables are held incold storage,
t they may be made available for a large proportion of the year. In all cases

the principle"involvcd is the same viz, the lemporary inhibition, by low
temperatures, ,of microbiological and chemical action responsible for
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@_ﬁn a product is subjected to a tem '

not all, of the organisms pregcnt, the proccsE;c :;] Eslggklél:lol;l‘l‘g:sg::ig?on:': bul

dclays-lgz gz::'u;mg not only kills many organism but also greatly weakens and

o i :; fg;nezm of those not k:llcfi which is an important factor in the

bl products{The term *pasteurization” is often applied to the
onol iruit juices by heat:In this case, however, it is very probable that

all organisms capable of . gy
growing in
hence preservation is usually pe 5 wib iquid are destroyed by the heat, and

o g Presert@fionT o GPOILING
' NTION OF

1T PREYE
f.-\[ I l\.l mph fl\\iln k'L"Lr:‘!""-'L!‘,--‘;

. f . )

I.I’l-.R.\l-'\'\ i anof food M) beacte liminating

Lol aolv C atng o :

:3[]1I‘Hr\l! wis ol \LIII:I‘I"“ ]} climit §Or be-t.mmg
A1

The permanc ~thod . T ~1 The

]', IPILh i -}\'r‘.;h l::‘h‘rﬂ mel lll‘I . ol Jestroy Ing the P““‘““ . The ”lL‘thd lo
!“"';l ol willt (W4 'k--li“ C ' J ‘ - l l ) . ,
mos: e y 18IS » material 10 BC Prescrved -
the actie iy ol m:ut‘\"l-!-‘ i the chardd (er ol the n f cd and
I e ’ 1one i l]]“‘
L aapted will U<k
ne aut I Wk

\'l\)[.“.

'_l
upon oLher i _
! essing by Heal

rilization OF Proc 3 by he: -
TONE ¢ destruction by heat of all forg,

- he cOM et pelP Jis
Sierilization by hm: me li:?l:::J::r'ttlhln_l sterilized products shall not spg;)

of lifc in the pt k\:ILJL‘;' I‘:.:rfilll-;[:ll.'lﬂ'n‘sr that all live MICroorLanisms are cxcludcdi
they iRk t\‘. Sc‘-lbfid-linw:-i;:li;c not all cans &f food are sterile. Nevertheless, they

.‘ 11?;‘”‘?\::@}1 Ibc.cnusc conditions in the can are not favourable for the
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The temperature is nccessary 10 sterilize different products varietics, The

products that are difficult to sterilize are low inacid and often high in protein and
contain spore-bearing bacteria. The acidity of fruits, tomatoes and juices
greatly lowersthe death or sterilizing temperature Qf the organisms occurring on
these products, which explain why acid fruits arc easily sterilized, evenif spore-

bearing organisms are present.
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1 Effect of Acidification T TOCESSING
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}/Preservation by Salting

i

_ Saltwas used in preservation of food, cither alone or in combinationwith

_ dryingTven before recorded history. In ancient Greece, salted fish forfned a
cheap arucle of diet for workers and slaves. Pickling and smoking of foods with
aaded saltcame later. Saltis important not only asa dictary supplement but also
1n scasoning foods to promote food intake.

The function of salung, curing and smoking has teen changed with the
developmentof new crpreservation techniques, especially canning and freezing.
They are now used mainly for the purpose of improving the organoleptic
properucsof food product. Accordingly, drastic chemical and physicaltreaunents
employed previously i these processes have been changed into milder oncs,
having less influence on the loss of nutntive quality.

Uses of Salt /

Sodium chloride is an indispensable component of food. At lower
concentrations, tcontnbutes significantly o the Navour. Athigher concentrations
it exhibits an important bacteriostatic action. Salt is casily available and not
expensive,

The most often-used concentrations correspond o the organolepuis
requucments. Nutnitonal evaluation of processed foods contuming salts shows
indirectly, however, that the influence of low concentrations of sult is most
probably notsignificant. While high concentrations of sodium chloride may alter
many futors contnbuting 10 tie nutritive value of various fods.

Appucationg of sal in comime:cial food processing may be classified on
the basis of objective (Mavour enhancement, prescrvauves, condition), on the
product 1n which it is used, or on the basis of particular operauons (quality
grading, blanching cic.) The most important uses include the following :

1. Asabasic lavouring ingredicnt with universal appeal Qalt is the major
or solc ingredient of the brines in which meat and_meat products, poulury
products, fish ard sca foods, and vegeables are canned) The composition of the
brincs commonly used in canning vegetables are sMown in wble 16 the salt
content of such brines usually averages 1.5 10 2.0 per cent.



TABLE 16. Compos wion of Brines Used for Canring Veg

Prod Brime, kgi100 litre Water T——
romdsadt
‘\
~ 9
Asparagus l;;-r; ;;3
Beans, green 1.50-2.
Beans lt.ndncy(lhjrnash} 1.00-1.50
Bcans sprouts 1.50-1.75
Beets 100
Cabbage 2.25-3.00
Maize, whole kernel 1.25-150
Okra 0.75-1.00 ¢
Peas, green 1.75
Spinach 1.50-2.25

e —

For centurics, salt has becn known o improve the palatbility gy
accepability of food. The addition of salt is known o improve the Navour g
acceptability of many fooas, parucularly meat, ﬁsh.poull.ryproduus,%
and even fruits. The enhancement of fruitiness in melon, watcrmelon, apple.
pear and other products 1s well known. Sodium chloride reduced the soumes of
acids and increased the sweetness of sugar. Organic acids, (such as malic, tanaric
and lacuc acids) increased the saluness of sodium chloride, and the sweetness
sucrosc but decreased thatof fructose. All the sugars tested reduged the saltines
of sodium chlonde. The addiuon of one per cent salt 10 sucrose solytion
conining 3-10 per cent sucrose reduced swectness, but addition of 0.5 per cen
salt and 5-7 per cent sucrose solutions increased sweetness. This interrelation
between swectness and saltiness has been used for many years by housewives
scasoning food and s the basis of the commercial use of salt and sugx
preparing brines or canning vegetables like peas. Salt not only cnhances
sweetness, and improves natural flavours but may weaken bitiemess.

2. As favouring ingredients and preservatives in the curing of pork and
other meat products, in brined herring, in smoked and dricd fish and me
productszndin freshege yolk iobe frozen and used in preparation of other frods.
Baconand ham aic prepared by soak in a brine containing salt, sugarsand sodivm
nirate. Beet is cured usually .a a similar brine, chopped meats for wicnes,
frankfurters, etc. cured by mixing with salt and spices. Sliced bacon and shiced
fish are prepared by rubbing and sprinkling salton the flesh. Ground meats have
a salt content of 2 10 4 per cent, bacon about 2.25 per cent, hams about § ad
comed meat about 6 per cent.

3.Asa Navouring ingredient and curing agent in hard cheeses such =
Cheddar and Swiss cheese. In checse making, sajt is mixed with the curd, »t

only for Mavour but also 10 aid in whey removal, hardening and sprinkling B¢




cheese contams about one ner cent of salt.

4. As a Navounng agent in butter and margarine. Although formally salt
was added only as a preservauve in butter making, woday salt is added primarily

asa “ds"ouf ing agent. The saltcontent of butieraveragesabout 2.010 2.5 percent.

- Asa llavouring agent and for other uses in cercal products. Inthe baking
of bread, salt is added to control and regulate fermentation by yeasts of sugars
and rcgulate the I.'ol‘m{uon of carbon diuxide. It checks the Jdevelopment of
objectonable or “wild” types of fermentation, has a strengthening cffect on
gluten and assists i the producton of tie desired flincr grain, softer textuce, and
white crumb, In the presence of added salt, the water mixed with the flour and
recimed in the bread can be increased. The salwed bread has a longer storaee life.,
Suluis added at the rate of 2 10 2.25 kg per 100 kg of Mour used. In sweet rolls,
cullce, cakes, and biscuit mixes about two per cent of salt by weight of flour, and
with doughnut flour one per cont by weight are used.

6. In the preparation and control of lactic acid fermentation of sauerkraut,
pickles, green fermented olives and other vegeable pickles. In the production of
saucrkraut and pickles by dry salung, a combination of dry salt and brine alone
may be uscd.

7. In the brine storage of cucumbers and other vcgeublu.ol_imandmpcr
truits for subscquent processing into canned, glass-packaged, or flexible packaging
alter suitable additional treatment. .

8. In the brine storage of citrus peel (orange, lemon, grapefruit) and of cut
melon for subsequent production of candicd and glared pmducu. ‘

The ability of salt 10 inhibit microbial growth and activity in concentrations
of wen per cent and above or 10 excn a :plecuvc a_nhnb_um: acu::ldm lower
concentrations is widely used in the production of lac.c acid ft{ﬂlﬂ"f Pmdl-"-‘l!
which may be preserved by acombination of (acwors, reduction in the crrncnublc‘
sugarcoment, accumulation of lactic ncid, s prescin e of ’“"-?"““"“"‘:"mﬁ
this purpose should be low in carbonates, calcium and SRAGROSIuS con:c -
the coacentzation of salt should be adjusted L prevent or minimise ‘:"“hm:;"k
cxcessive wilting during storage in brine. In the preparation i =

i ually raisc the salt concentration 10
particular care should be taken to gradually , . e o
desired point without imerforing with the fermentation and curing proc

» bic organisms (molds and ycasis).
10 avoid surface growth of salt wlcrant acro ;

9. For the temporary storage and handling of pecicd and sliced or cul

) T tic browning and discolouration duning
¢pples, potatoes cic. 1o inhibit enzyma . when free
- : : ¢~mydreion. Salt, particularly
preparation for canning, froczing or : ies, has a delinite
from objectionable amounts of iron and copper impuntics, he inhibition
antioxidant elfect of itsown and also has the property of enhancing the



of oxidation by-otheranuoxidants. Itimproves utmiuxim-wonofn{lphm
acid and the acid sulphitics, ascorbic acid and othcr agents. For ‘thls reason
mixtures of salt and antioxidant usually n::: m cg:ce:v:‘ than cither nlone.
Thus, preventing browning of a fruit like app g m' mixture
of’ sod:cmchlomr:le.mdim: bisulphite and ascorbic acid are particularly elTective,
The antioxidant effect of smoke constituents on meat and fish products is also
improved by salt.

Saltalso inhibits the activity of oxidizing enzymcs nthﬂhepolyplm_nl
oxidase involved in oxidative discolomration of peeled, cut or otherwise
mechanically injurcd tissucs of apples, potatocs and other products. Where salt
absorption from brincs nmmrmwmddrwb.mmgem
handling in brines is uscful in préventing discolouration during preparation.

10. In the quality of peas, beans, potatocs, and other producis which can
be separated into different quality grades because differences in maturity and
composition are reflected in dilferences in spedific gravity of the product. Brine
quality graders of vanous type: are used for grade scparation during preparation
10 reduce cost of sorting by hand. Brinc scparation is used also in determination
of the grade of the final preserved product, both canned and frozen.

11. To prevent the undesirable effects of hard water on the iexture of peas
and beans during blanching. Salt water blanching has been used 10 prevent
absorption by peas and beans of calcium and magnesium from hard water and 10
reduce losses by Icaching of soluble constituents. The addition of 2 104 percent
of salt 10 hard blanching water results in marked 'soficning of skins of these
products. Salt blanching, however, is not in widespread use because of—

(@) difficultics in maintaining the cormect concentration of salt during
continuous blanching.

(b) necessity wcompensate for salt pick-up during blanching in preparing
brinc for canning, and

(¢) acceleraied corrosion of blanching equipment. Adequatcly con-
trolled salt blanching is eflective in preventing undesirable effects of
hard water upon textare,

12. In the regeneration of zeolite or synthetic ion exchange water soliener

used for the preparavon of soft bouler feed water and in the i uscd
n stabilizing wines., (he lon exchangers

LM Inrelngeration, salt isused exiensively with ice i i i
" y withiccincoolin geraied
railroad cans and in maintining the required low lcmmnrc:: dgl:l:l:: the rail
shipment of frozen foods. Salt brines are used as sccondary heat trunsfer media

n e manufacture and in cooling air in meat coolers and
ooty other cold storage



Preservation by Sugar

Sugar aids in the preservation of products in which it is used. The high
osmotic pressure of sugar creates conditions that are unfavourable for the growth
and reproduction of most specics of bacteria, yeasts and molds. When sugar is
sufficient 10 draw water from microbial cells, or prevent normal diffusion of
water into these cells, or a preservative condition exists. Heavy syrups will keep
indeflinitely without refrigeration even if exposed to microbiai conumination
provided not diluted above a critical concentration by moisture pick up. And this
critical concentration of sugar in water 1o prevent microbial growth will vary
depending upon the type of microorganism and the presence of: other constituents,
but usually 70% sucrose in solution will stop growth of all microorganisms in
foods. Foods in which sugar aids preservation include syrups and confectioncry
products, lilling in chocolate, canned fruits and Juices, honey, jams, jellics
marmaladcs, conscrves, and fruits also like dates.

Sugaris pleasant to the wste, clean, uniform in quality, contains no was:cs
and keeps indefinitely.

/\SYRUPS FOR CANNING

In canning fruits, sugar in the form of syrup is used 10 bring out the full
flavour of the fruits, carc being taken not to make conteuts excessively sweet
strength of the syrup would depend on the kind and variety of fruit. Gencra'ly the
more acidic fruits require denscr syrups. i

Preparation
Syrup can b® made cither by -

(1) Cold process
(2) Hot process

(1) In the Cold Process. Sugar is placed in a tank and cold water poured
over it and stirred. The solution is then filiered through a muslin cloth, or fine
brass wirc gauze 10 remove insoluble impuritics. Some umes warm water may
be added 1o facilitate the disolving of the sugar.

(2) In the Hot Process. Sugzr and waler are placed in a steam jacketed
keule, boiled and the scum removed. The syrup is clarificd further, Sicam helps



o sterilize the and 1o prolong its keeping quality. The quantities of _j

:ndwcrmquml:opmparcsympsofllim brix are given inunu,? 3
In commercial prac!.icc. syrups of desired Brix are prepared cithey

according to formula by which a known weight of sugar is added 10 a given

volume of water, or by adding sufficient water 1o a known weighlofm”n

the desired volume of syrup. For example, addition of 23 litres of Waler 1023 kg

of sugar will produce 36 litres of syrup of 50 degrees Brix. Similarly, to get23

litres of syrup of 50 degrees Brix, using 13.99 kg sugar, sufTicicnt water is added

to obtain the required quantity. Generally, to avoid unnccessary weighings, a 100

kg bag of sugar is taken as the unitand a I:gown volume of water, gallons or ligre~

as the casc may be, added to the sugar to prepare the desired syrup.,

Preparatrion of Jam and Jelly

el

Jam - ‘
¢ fruit pulp witha sulfidicnt quantity of sy

Ljum ispreparcd by boiling th S ‘ |
0 reasonably thick consistency firm cnough to hold fruittissues in position 1

_~ itspreparation about 45 partsof fruits should be mixed with 55 parts of sugar i
should contain not less than 68.5 per cent soluble solids as determined b,
\,  refractometer, when cold and uncorrected for insoluble solids.

/t"r
\-_ . g - -
| _Jclly is preparcd by boiling the fruits, with or without addition of water.
str'ammg the extract, and mixing the clear extract with sugar, and boiling the
mixitie o astage atwhich it will set 1o a clear gel. This semi-solid food is mude
t\ i \: t - . . s . . - “
w>e im:'lo? than 45 pans by weight of fruit juice ingredient to each S5 parts by
myﬁﬂ-ﬁﬂgﬁ:ﬁ;}ﬁ)ﬂd_ll should not contain less than 65 per cent soluble solids,
urmg agen P i " “rtl . i
Ay gagenismay beadded. Pectin and acid may aiso be added
¢ deficiencies that oceyr i the fruit i
Avertotielyshoa n the fruit itself.
have the origin: ¥ should be transparent, w
onginal flavoyr of the frui
P¢ when removed [
and sho om th
Wa clean-cyy surfac
¢. It shoy

cll-set, but not too stiff, and should
Itshould be of attractive colour and shou'!
€mold. When cut, it should retain its shape
'dbe tender €nough *o quiver but not flow.
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o
Jams may be made practically of all varictics of fruits and from some
vegetables, Various combinations of ditferent varicties of {ruits can often be
made 1o advantage, pincapp!c hoing one of the best for blending purposcs
use of its pronounced Navo-rand acidir In proparing the jam, the fruitis
crushed, or otherwisc fincly cut, sothat when cooked, the mass is fairly uniform
throughout, A jam is more or less concentralted fruil posscssing & Cairly thick
Wlsisu;ncy and body. 113 also rich ipe fruit, which have

in [lavour, because



. * .
developed full Navour, arc used in its preparation. ﬁc':ctm presentin u‘° fruit gives
't a good sct. High concentration of sugar facilitales prcs;:rvauqn. & v
Advantage in its preparation is that it can be made completely in a single
operation, unlike the preserve which has to pass through several stages over a
number of days, before it is complete.

Quality Attributes in Case of Jams

Jams arc of two types: ' .
L. Type I Jam -
Type I jam 1s prepared (rom a single fruit.
«

2. Type Il jam
Type 11 jam is prepared from a combination of two or more [ruits.
TABLE 19. Quality A tribytes of Jam

Qualuy Attributes A Grade *BGrade - D Grade
L Consistency 17-20 14-16 0-130r 14

20 '

2. Colour 17-20 14-16 0-130r 14
20

3. Flavour 1440 28-33 0-27 or 28
40 ,

4. Freedom from defects 17-20 14-16 0-130r 14
20
100 83 70 70

* Limiting rulc applics. _

A. Consistency. 1. It follows more or less the same definition as jelly
except that in case of jams we don’t mind the tendency o flow.

2. Extractof fruit pulp sh(‘)uld be evenly d:_smbul_c_.d_over the qn_urg INass,

B. Colour. Calour of the jam should be bri ht, uniform and shouid have
the characteristic flavour of the fruit from which Jam is prepared.

C. Flavour. The flavour should be of fruit characteristic. And there should
be no considerable C__drln_al_xgcd_ﬂ_u_qu;

D. Freedom From Defects. The product should be free from Seed, pecl, or
any other part which are not included in the product except in strawberry.

In jams we arc not concerned with the gelinformation so we do not add
pectn while in jelly pectin is an opuional Ingredient.

~Breparing the Fruit for Jam-Making

I'he fruit 1s washed thoroughly to remove any adhering dust and dirt,
Lcaves, stalkes and other undesirable portions are removed. The fruit is then



subjected to preliminary treatment which varies with the type of fruit. For
example, syawberrics are crushed between rollers. Raspberrics arc su:amgd.
crushed and pass through sicves to remove the hard cores, Plums are heated with
a small quantity of water until they become soft, and then are passed througn a
wide mesh sicve to scparate the stones. Some times, the stones are not reroved
while making whole fruit plum jam. Cherries are treated in a similar way
Gooscberries are whirled in a rotary vertical cylinder lined with Carborundum
to rub OITThe Tops and tails. They are then passcd through sieves to separate the
stalks. Pcarsare pooled, cored and cut into small picces. Pcaches are lye peeled,
and the stones removed. They are then cut into small picces, Apricots arc cut and
the stones removed, unless the jum to be made with stones 1s also included.
Mangoes are peeled stones separated, and then sliced. The slices are passed
through a pulper. Firm fruits should be boiled ina small quantity of water before
sugar is added in order to facilitate pulping. Crush the fruit while boiling so that
il lurns into a uniform thick mass. Add sugar. Generally Qllg sugar of good
quality is used in the preparation of jams) The proportion in which it is added
depends notonly on the fruit, but also omits acidity and degree of ripencss. Sweet
fruit require less sugar than tart fruits do. The Quantity added should be adequate
to give the maximum strength to the pectin-sugar-and gel. To ensure aminimum
0 reentsugar in the jam, generally 24 9 kgofsugarsisrequired forevery
20.4 kg. of fruit taken. The finished jam should contains 30 1o 50 percentinvert
sugar 10" avoid crystallization of cane sugar in the jam during storage. If the
percentage of invert sugar is less than 30 cane sugar may crystallize out: if it is
more than 50 per cent, the jam will develop into a honey like mass due 10 the
formation of small crystals of glucose. .

Allow fruit sugar mixture to stand for half an hour. So that this mixture
gives sulficient water 1o dissolve sugar. Cook the mixture on quick fire.
Crushand stir while cooking continuously 10 avoid burning. After addition of
sugar add a liwde of butter if there is, excessive fi rothing. Continge cooking ul
the desired consistency is obtained or the lemperatuee reaches 105°C. 7

Addition of Aci, Colonr and Flavour

Acid. Generally, citric, tartaric or malic acidabout 1-2 g perk g of product
is added near the end point. Acids are used to supplement the acidity of the fruit
for jam-making. Addition of acids 1o fruits, deficientin i, isa necessary because
appropriate combination of pectin, sugar and acid is essential 1o give a *Sct” 1o
the jam.

Colour. Only permitted edible food colours should be used, if necessary,
and these should 2lso be added towards the end of the boiling process.

Flovour. Ordinarily, jams do not require the addition of flavours, if
desired, they may be added towards the end of the boiling process.
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TABLE 20. sStandard Factors for Fruits for Jelly
Name of fruit Facturs o
’ Apple T . 75 o
s’ Mgl Apricote : 7.0
Blackbemy 10.0
Ritgbesy 0.0
coapple. — M @ :"_'
b P I
g:b'iw sfluus 9.5
Gooscberry 9.5
/ - j 11.0
/ c‘ﬁ‘w rapefruit 7.0
/ Guava 11.0
| Orange | O
Peach 0
Pineaprle 83
Plum 7.0
Pomegre.iate - 7.0
55
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Pear
gﬂiﬂﬂ: ._.Smw ()‘n’] ) UM
12.5



JELLY \\

Jelly is prepared by boiling fruit with or without w

Straing e e . i B}
Suing the juice, adding Sugar and Concentrating ch L ne i

lO such consistency (hy,

R ws s rocessing
rinization takes place oncookin o . .
. . ~ ~ iIscle = o
and ofallll'ad C:i:i:l:‘l;u{li;)\\:’hlull FEmMove from e mold ‘:f;’:’:ﬁ'“&g:—ar?smmm
. N " » . u
the flavour. Wh e RS Boaymiy. sticky eraa T A 8 foem
relam avour. whcncutit shouly be ender ANl gummy and should
and smooth, sparking cut surfuce o

The jelly is of two types:

Type-IJelly. 1Lis prepared from asingle
Grapces, Strawberry cic.

T:ype-f! Jt'H.y. _lllis prcpu.r‘cd from morc than one wpe ol fruits ie. 2o0r 3
different [ruit juice are mixed o prepare jelly. 1 is also known as Mixed
Jelly. '

Maﬁon of Jelly
T Tdeally TAIIS ToF jell making should contain satficient pectin and acid 10
yauld good jelly. Such fruits as sour apple varictics which are not overmature,

~ sour berrics, citrus fruib;.' grapes. ~,nurk|&-“|—1{1‘_\: and cranbermigs. Sweet cherrics,
quinces and Iemons are rich in pectin but low in acid content. Strawberrics and
dpricots contain sufficient acid butare low in peciin, Peachces, figs and pears are
generally low inbothacid and pectin, Because pectins are availaBle com mercially
and ediblc acids arc pICAGTATTCTS possible o correct defects in acid content or
pectin content in fruit jelly making. - I
—_— o —— e

YELSo firm that a sharp edge

aricty of Iruite.g. Apple, M ango,

-

Qualit; :Attribule and Standard of Identity
Generally, quality attributes are of three types:

TABLE 21. Quality Attributes of Jelly.

SNo. Quality Grade A Grade B* Grade D
Auribute

28-33 points < 28 points or

1.  <€onsistency 3410 points
(0-27)

40 poinls
2.  Coiour 17-20 points 14-16 points < 14 or (0-13)
20 points
X Flavour 34-40 points 28-33 points < 28 (0-27)
40 points
70 <70

85
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Individual Attributes :
A. Consistency. In case of jelly consistency is related to the texturk:

1. Jelly shodld gives a tender texture and not just like a rubber 1o chew,

' -ontain a ¢ ¢ ape and cut with the knife, it should
2. It shou‘ld contain a compact shape o dc
maintain that smooth cut shape.

There should be very little or notendency of weeping called ‘weeping
jelly®. No drops of water on the side of jelly or no droplets at the jelly
surface and this phenomenonis called S yucf_c_'ﬁ's.

B. Colour. 1. limeansclarity, transparencyin casc of jelly i.«. jelly shou!d
not be opaque rather than translucent. Colour of the product should be typical of
the fruit from which it is prepated e.g. different varictics of grape give white

product.

2. The colour should be sparkling and not dull.

3. There should not be any indicatiorf of cloud formation.

C. Flavour. 1. Fluvourof the product should be typical characteristic ol the
fruit from which jelly 1s prepared. Tt should be free of carmalised [Lavour i.e.
burning. I it 1s there, then the product is over cooked or cooked.

A

2. Good jelly should be free from any undesirable [Tavour,

Constituents of Jelly

Three substances are essential 10 the preparation of a normal fruit jelly.
These are pecun, acid and sugar. Of these, pectin is the most important.

Pectin. Itis possible tomakea jelly of excellent consistency by combining
pectin, acid, sugar anddistilled water in the proper proportions. Fruit juices that
are normally deficient in pectin or acid or both, will make good jelly of these
cunstituents arc added.

Acid. Acid is a necessary constituent QI fruit jellies. Juices that are
deficient in acidity will make good jelly if citric, wrtaric or other suitable acid IS_
added, provided the proper proportions of pectin and sugar are present.

Sugar. Sugar the third necessary constituent of fruit jellics, may be in the
forra of any readily soluble sugar, such as canc sugar, Jextrose, levulose and
maltose etc. Jelly forms when the concentration of the water-sugar-acid-pectin
mixtureattains acertain minimum value, whichis dependent within limits on the
proportion of pectin, acid and sugar.

Tt?c process of jelly making involves boiling the fruit to extract pectin
(converting protopectin), to oblain maximum vieldsofjuice andextract flavouring
substances characteristic of the fruit. Water may be added to the fruit during this
extraction. The amountadded depends upon the juicyness of the fruit. Excessive
moisture must be boiled away during concentradion. Therefore, a minimum
Wwater 1s added compatible with good juice yiclds, prevention of seroching and



pectin extraction. Pectin hydrolyzing enzymes arc destroyed during this boiling
extraction, .
The boiled fruit juice is expressed from the fruit Quip by 5“3;":;?]:(;
pressing. The press-cake remaining may be re-extracted with waleran o
4 sccond time to obtain maximum pectin yiclds. The pressed juice contal
suspended solids and usually these arc removed by filtration. N
Theacidity, pH value, pectincontent and soluble sol idsconlcnl?fthJU'Fc
is determined by analysis. Deficiencies in pectin may be remedicd !3)’ is
addiion. Generally powdered pectin is mixed with ten times its vollfm(? n fij
sugar, mixed thoroughly and added to the juice. This ensures uniform distribution
and controls lumping. Sugaris added o the Juicecither asasolid orasyrup. Care
isexercised inadding the sugar o ensure its being dissolved. The juice iS stirred
and heated during the sugar adding stage. Boiling is onc of the important steps
in jelly making. The juice must be rapidly concentrated to the critical point for
gelformationof the peetin-sugar-acid system. Prolonged boiling notonly causes
hydrolysis of pectin and volatilization of acid, but losses in favour and colour.
Vacuum concentration yiclds greatly improved jelly over products concentrated
atatmospheric pressure. The point at which evaporation is halted is determined
by the level of soluble solids in the substrate, The usual means of identification
is by the use of a refractometer. Tables are available relating refractive index 1o
soluble solids content of the sugar solutions. Jelly and preserved [ruit products
filled hot into containers (temperature near 87.8°C) and then scaled rcqui_rc no
lurther sterilization treatment,

Ordinarily 450 g of exracted [ruit juice 1o which is added 550 g of sugar,
and heated o atemperature of 14°10105°C at nearstandard pressures, will form
a jelly, though it is a function of TSS in the extract.

Rhubarb, carrot juice and tomatoes may be prescrved in the form'jclly
products, although vegetables are nog generally preserved in such a form, )

Fruit Jellr Calculatione



P;escrvation by Using Chemicals

A preservative is defined as any substance whiuh IS L'u;\)ub!c (?fl ::::ffufl(zﬁj
retarding orarresting the gmwlhufmicrmrg;_lmsms,qlany ULI;']I'(IJOII i
due to microorganisms, or of masking the c':u'c-'.u; of any sucl ‘ Ltl)L_:flt-.l e ;c
is estimated that nearly 1/5th of the world's food 1s lost by mlu‘o‘ 1a ‘\,'.}“- rf;\
Chemical preservatives inerfere with the cell mf:mhruncc of ﬂll‘(,.r'l)(}:r‘i:.‘lnl.‘;' “. :
theirenzymesor their genctic mechanisms. Chemical preservauivesare i}”j‘(; ally
added after the foods are processed, General y preservatives are divided nto
lwo types as:

(1) Class { preservuiives

(a) Common salt

(b) Sugar

(¢) Dextrose

(d) Glucose (syrup)

(¢) Wood smoke

(f) Spices

(g) Vinegar or acetic acid
(h) Honey.

(2) Class Il Preservatives

(a) Penzoic acid and sodium Benzoaie
(b) Methyl and propyl p-hydroxybenzoates (parabcns)
(c) Sorbates

(d) Propionate
(¢) Sulphites (sulphur dioxide)
\ (f) Nitrites. \

OIC ACID~

Benzoic acid and its salts are the m
bacteria in foods which are relatively acid
carbonated beverages, fruit drinks, jams
0of 0.05 t0 0.10 per cent.

The use of sodium benzoate in ice used for refrigeration of f; resh fish has
also becn suggcgcd but there appears 10 be no application of thic kind at the
present ime. Souium benzoute is used to extend the storage life of salt cod (40

ost effective agents against yeast, and
aC in_ hature (2.5-4.0pH). Used in most
»Jellies and salted margarines at levels



TTTYTRES wwAE VALY .

U |
J@ LBHUR DIOXIDE AND SUI PHITES |

el e production of wi d is the most

: fruitiui ; ine and is the
Ycaﬁli‘:;nng fermentation :Tnd_“";:lhccs and dried fruits, It allows the growih of
inhibitin m:; hab;oﬂﬂs asan nnl.i.mid::l: time, acts as a fungistat 47
all l'Oﬂdsg\n.rh' o bm%i“ﬂ- At tand prevent discolouration of fruits b
Spoilage in y; Lsource of vigami \ pre -

wine held in by inB,. Itis also used to preved

1o clean holding yay. Storage. Solution of sulphur dioxid¢ f
¥ »50t0 100 ppm may be added 1© the

" Using ~
,,pat.lan by .
e masaprcscn’ulwc forpickled fish

. us g
{ moisture)- [t may be S er mixed with salt, 65 disy.

mdSpclccn : wing, 8S a powc
it is added during ‘E‘:ﬁ *h the product is packed.

“PARABENS . |

Ce— ore soluble than benzoic ;¢

T The paraben C_U';Po?;:(éfsmaj;:cc:::nmorcsulub!c.'lhcm,d[_m.jl':l_u:, ! the
sodiumsa!gsofthcsckfr’nﬁ broader microbiological spectrum, ”n.:.h' g
- c“cmwd?::;:ﬁvccvcn in foods which are essentially neuual .
mﬁrﬁa;cacuvcagainmmoldsand yc{lﬂ:s than bu_ctcr_i;n, ';’}?‘-.) 16 G l.-. .‘
in conjunction Wi : zoate !‘oys_am:larappl;<5ullun. These conipy. -
are used by dissolving direcly In fruit juices, Truit juice concentrunc. |,y
pickled beets and pickled tomaloces. _

in Wl
Lk

I

v |
d ip

{ip

must prior 10 fermentation in wine making, 50 10 75 ) o )
pulk stored wine or 50 ppm in vinegar stock. R Moy beaammineg

l‘\luml.csart.: tfscd in the curing of meats and fish, are reported to have some
bacteriostatic activity butare not permiuted for this purpose in other foods. There
is some question as 1o the safety of nitrites when used as curing agents in meats.

Wpyrocarbonate (DEPC)
It was permitted until a f>w years ago in for use as a prescrvalive in wine

and in some fruit juices at a level of 0.02 per cent with the stipulation that a
maximum of S ppm would remain after 24 hoursafter botling. DEPC iselfec. ve
in greatly roducing tote! counts of yeasts and molds in wines and fruit juices. In
most products, DEPC breaks down to cthyl alcohol, carban dioxide, and water
with in 48 hours Because it is used in very sma!l concentrations up to 0.02 per
cent, the amounts of alcohol and gas produced are not of any significance.






F

: ogen Peroxide - :

/ Hydrogen peroxide occurs naturally in.rrluqy living ussumcs but lb«p_?f;

e 1o become toxic or remain in the living tissues due o the prmc’u‘_:kll
action of enzymes. The breakdown products are OXygen and water. The germici

propertics of hydrogen peroxide have bgen widely employed.
h involve the use of this compound

There have been several patenis whic ‘
& and lowerare effective. Contrary

to preserve food. Concentration levelsof 0.1 ]
1o common belief, hydrogen xide is not decomposed instantly under usual

conditions in acid solvtion when its decom position is notcatalyzed. Theenzyme
catalase has such ability and specific activity 10 decompose hydrogen perox ide.

A proposed process for sterilizing fuidrwhole milk in volves the addition
of 0.1% hydrogen peroxide to fluid milk, allowing a reaction Lime of several
minutes for sterlization, adding sterilized catalase 1o decoOmpose residual hydrogen
peroxide, then heating toinactivate the enzyme. Combined withaseptic packaging,
the process theoretically has potential. One objection is the damaging influence

of the liberated oxygen.

Anagrobic spore forming bagieria can be killed with hydrogen peroxide.
Surface sterilization of many commodities may be accomplished. In thisregard
hydrogen peroxide finds usage in controlling surface infections of man.

/e'llorine

~ Chlorine isa widely used chemical disinfectant, finding an important use
inthe trzatment of water for drinking and processing purposes. Its action is most
effective at low pH values.

/-Gy'bon Dioxide
Carbon dioxide has been found to have | ' '

. _ preservative properties at higher
::n a;;sourcs than normally encc :ntered in the atmosphere. In addition to usfs in
unbak':-;lu'l bcycrago_:s. there are applications in parually piepared foods, such as
. bads_cm!s whichnaveas their principal preservative increased atmospheres
tcmmperalu r;:;:i!en ?‘csv:!::cped ;nra_ckggc during storage. Storage at refrigerated
o xm essful distribution of such dough products for several

storaggm d:orxli.dc is cuTrcntly’b.cing used in controlling the maturation and
y of fresh fruits. In this instance it is a physiological control.

Benzoic aci i
acid occurs naturally in cranberries. Cranberries are easily

preserved in their nativ : —
C form, I'O\rldcd . . . i .
l0sses and eespiration losses. P protection is given against moisture



Benzoic acid and its salt and derivatives are a family of the widel y uscc‘t{
chemical preservatives. The use of benzoic acid in foodsfl;u?s bgcn the subjt_:cl 0
much discuss#pn, since in sufficient concentration it is objectionable and crﬂ:fn
poisonous. Such a statement naturally can be made of almost any Ch‘ﬂlﬂlCdl
entity. The concentration emnployed is a deciding factor.Sod:un? ch_lon deinlarge
Quantities is poisonous 1o man, as is carbon dioxide. Conce ntrationisa dependent
factor. In the concentrations used by man in food preservation no unmwm:d
physiological damage has ever been found. Sodium bcnzoate. 1S w:dley used in
preserving acid foods. The benzoates generally are more effective against Yeasts
and molds, than against bacteria in concentrations of 0.1% or less, the amounts
allowed. Benzoic acid is more effective against Yeasts than molds, and when
added 10 apple juice as a chemical preservative does not permanently prescrve
the fruit juice. If the production of the juice is such that the contamination of
microorganisms is low, the action of benzoic acid is most effective, even at
0.05% levels. In combination with cold storage (0°C) benzoated cider may be
maintained in acceptable condition for a month or six weeks. In highly
contaminated juice, 0.1% is only s| ightly useful.

While sodium and amonium salts of benzoic acid are commonl y used, it
is the benzoic acid molecule itself that appearsto be germicidal. The undissociated
molecule is thought to be the active arrangement. The sodium saltismore soluble
in water than the acid and the former finds preference in use.

effectiveness of the chemical preservative. In a food with a PH value of 7.0,
benzoates are less effective than in an acid food, with a PH value near 3.0. In
general itis felt that the germicidal activity of benzoic acid is increased ten-fold
in the latter substrate over the former Inz highly acid food, the germicidal action
is in the order of 100 times more effective than in slightly alkaline foods,

.

Germicidal ices can be prepared containing benzoic acid.

» the odor of spoiled
fish, pla_aybesumedby mismunemwimoulconnulling bacterial Populations,

ider, margarine, pickle,
combination treatmeng with raild heating is

: _ -1 7% may be noticeable,
and can impart a disagreeable PEppery or buming taste 1o the food. This may be
especially noticeable in treated fruit juices. -



