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"l screan, yoLt scream,

we all scream for ice cream

May be that's all we want"

As  th is  wet l - l<nown par ty  ba l lad  ind ica tes ,  i ce
cream is  a  favour i te  o f  everyone,  young or  o ld .
I t  i s  a  f o o d  r e l i s h e d  b y  p e o p l e  a l l  o v e r  t h e
wor ld .  l t  i s  served a t  snra l l  ch i ld ren 's  par t ies
as  we l l  a t  fo rmal  d inners ,  a t  parks ,  beaches,
r e s t a u r a n t s .  t e a s h o p s  a n d  p r a c t i c a l l y
everywhere .  In  sp i te  o f  i t  be ing  so  common,
how many of  us eat good ice cream? lce cream
i s  a  f o o d  p a c l < e d  w i t h  n u t r i t i o n  a n d  r i c h  i n
ca lo r ies .  l f  consumed proper ly  i t  i s  a  hea l th
food,  bu t  abuse in  the  consumpt ion  can resu l t
in  i l l  e f fec ts .  l t  i s  sa id  tha t ,  you  supp lement
your  food w i th  i ce  c ream and you ga in  we igh t
or  you subs t i tu te  your  food w i th  i ce  c ream
and lose  we igh t .  (Arbuc l< le )

CLASSIF ICATION OF ICE CREAM

There have been numerous c lass i f ica t ions derrvec j  for -
r c e  c r e a m .  T h e s e  c l a s s i f i c a t i o n s  w e r e  b a s e d  o n
composi t ion,  ingred ients ,  form and cons is tency of  the
f in ished product .  However ,  i t  has becorne unrversa l
to  c lass i fy  a l l  f rozen desser ts  ( ice cream, sherbers ,  ices,
etc) together.

In  genera l ,  the term ice cream may be def ined as a
f rozen food made f rom a mix ture o f  da i ry  producrs  ro
g ive the des i red percentage of  mi l l<  fa t ,  mi l l<-so l ids-
r ron - fa t  (MSNF) ,  t oge the r  w i t h  suga r ,  co lou r i ng ,
f lavour ing,  s tab i l izer  wi th  or  wi thout  eggs,  f ru i ts ,  nLt rs ,

e tc .  and nrade smooth by whipp ing or  s t i r r ing whi ie
freezing. (Arbuclde)

The Sr i  Lan i<a Standards Inst i tu t ion in  i ts  Standards
Pub l i ca t i on  SLS  223 :1989  de f i nes  i ce  c rean r  as  a  f r ozen .
swee tened  p roduc t  mode  f r om o  heo t - t r e . ; ; t c r l  r , ) , i

consist ing of edible fot ond milk sol ids, wit l t  ar v,, ; i l t ; : : i

other ingredients ond perrnit ted oddit ives.The prt; ' ; : . . ,- i  I ,

intended for storoge, so/e ond consuntption in t l :e ir"-. , ,rr
s  to te .

A c c o r d i n g  t o  t h e  S L S  2 2 3 : 1 9 8 9  i c e  c r e a m  i s

categor ized in to  three main types.They are-

Simp le  l ce  Cream

A sweetened i r rcd i rc t  rnede i rom cons is t rng of
ed ib l e  f a t ,  m i l l <  s r i i l s , , : . : i o i u ,  f l avou r ,  emu is i f i e r  and

stab i l izer .

ICE GREAM

Complex lce  Cream

A s imp le  i ce  c ream w i th  a r r y  one  o r  more  o f  t he
opt iona l  ingred ients  l is ted be low.

(Opt iona l  Ingred ients  -  Fru im,  f ru i t  producrs ,  nurs ,  je l l ies

arrd  rngred ienrs  in tencJed to  inrpar t  f lavour  such as
cocoa,  chocola te ,  cof fee,  b iscu i ts ,  e tc)

Novelty Cream

Single-serve pac l<s o f  e i ther  s imple or  cornp lex ice
cream wi th  an outer  edrb le  coac ing such as chocola te ,
nu t s ,  b r scu i t s ,  ecc .

I C E  C R E A M  I N G R E D I E N T S

Besica l ly ,  the ice cream mix  cons is ts  o f  ed ib le  fa t ,  mi l l<-

soi id s-non-fat (M SN F) stabi i  izer/ern r.r I  si f i  er and warer.
These consc i tuents  are obta ined f rom a var ie ty  o f  raw
nra te r i a l s ,  usua l l y  each  supp i y i r r g  rno re  t han  one  o f
t he  r cqu i red  cons t i r uen t .  I n  add i t i on ,  t hc re  a re  o the r
supp le rnen ta ry  i r - r g reC ien t s  l i l <e  f r u i t s ,  nu rs ,  j e l l i es ,  e t c .
w h i c h  m a y  o r  n r a y  n o t  s u p p l y  t h e  n e c e s s a r y
, :onst i tuents .  The funct ions and proper t ies  o f  these

c o n s t r c u e n c s  a n d  s o m e  o f  t h e i r  u s u a i  s o u r c e s  a r e
descr^ ibed be iow.

PnopenrrEs oF I rucReorenrs

Fat :

The scurce c f  fa t  can be n i r l l< ,  bur ter ,  da i ry  a 'eam,
,egetab le  fa t ,  eggs,  e tc .These ingred ients  cou ld  be used
- t i l r g i y  o r  i n  c o n r b i n a t i o n .  O r " r g i n a l l y ,  i c e  c r e a m
consis ted c f  fa t  der ived ent i re ly  f rom dai ry  produccs,
but  ' row i t  is  usual  to  add far  f rorn  o ther  sources such
as vegecable  fa t .  Fat  in  che correct  proporr ion g ives
i l re  creanr  good f lavour ,  r ichness and a good body.  l r
a lso enhances the eat i r rg  properc ies.Too low a content
of  fa t  rv i l l  resu l t  in  an ice cream wi th  harsh and lac l<  o f
creanr iness.  Excess fa t  impar ts  heavy and greasy taste .
l f  f a t  con ten t  i s  above  l 4?6 ,  i nco rpo ra t i on  o f  i , , "
becomes d i f f icu l t .
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t Mi l l (  So l ids-Non-Fat  (MSN F)

Mi l l<  Sol ids-Non-Fat  cons is ts  o f  pro te ins,  lac tose and
minera l  sa l ts .The source can be whole mi l l< ,  s l< im mi l l< ,

fu l l  c ream mi lk  powder ,  s lc im mi l l<  powder ,  condensed
mi l l< ,  e tc .  or  a  combinat ion o f  them.A h igh so l id  content

favours  ent rapment  o f  a i r .  Mi l l<  produces body and

texture of ice cream and enhances the f lavour of dairy

fa t .  Casein  in  the mi lk  ass is ts  in  emuls i fy ing the ice

cream mix .  When the quant i ty  o f  mi lk  is  too low,  the

i ce  c ream w i l l  have  a  f l a t  f l avou r  and  imp rope r

homogenization results. High percentage of MSNF may

give a sandy texture due to the formation of lactose

c rystal s.

Sugar

The pr ime purpose of  add ing sutar  is  as a  sweecener

and f lavour enhancer. l t  is required by law that any

sweetener  used,  except  in  the case of  spec ia l  d ie t  ice

creams, should be carbohydrate sweeteners. Although

i t  is  the usual  pract ice to  use sucrose (cane sugar)

due to i ts high sweetness and easy avai labi l i ty, any of

the fo l lowing sugars ,  e i ther  s ing ly  or  in  combinat ions,

cou ld  be  used .

Monosacchar ides (e .g .  Dext rose,  laevu lose)

Disacchar ides (e .g .  Sucrose,  mal tose,  lac tose)

Polysacchar ides (e .g .  Corn syrup (g lucose syrup) ,
Corn f lour )

Apart from its funccion as sweetener, sugar increases

the so l id  content  o f  the mix  and g ives proper  f reez ing,

mel t ing and whipp ing properc ies.  Excess sugar  wi l l

increase the viscosity, depress the freezing point, shrinl<

ice cream on hardening and g ive a  gra iny tex ture due

to the forrnation of large crystals. Sometimes i t  is the

pract ice to  b lend sucrose wi th  an inver t  sugar  to
prevent crysta l l  izat i  on.

Water

Water  forms che major  consc i tuenc of  the ice cream

mix,  and is  obta ined f rom a l l  the ingred ients  used in

the mix ,  the main source be ing mi l l<  or  the water  used

to reconst i tu te  mi lk  powder .The ice crys ta ls  formed

du r i ng  f r eez ing  shou ld  be  un i f o rm  i n  s i ze ,  even l y
d i sc r i bu ted  and  m inu te  i n  s i ze .These  cond i t i ons  a re

impor tant  in  obta in ing a smooth ice cream. Large

crysta ls  end up in  a  gr i t ty  tex tured ice cream. Proper

beat ing and fast  f reez ing are the requi rements  to

ach ieve evenly  d is t r ibuced,  minute crys ta ls .

Stabi l izers and Em ulsi f i  ers

The purpose of  using stabi l izers is to maintain the
stabil ity of air-water-fat emulsion of the ice cream mix.

Hence ,  t he  s tab i l i ze r  used  shou ld  have  ae roph i l i c ,

hyd roph i l i c  and  l i poph i l i c  p rope r t i es ,  so  t ha t  t he

in ter fac ia l  tens ion between the three phases could  be
l<ept  min imum. Casein  found in  mi l l<  has s tab i l iz ing
propert ies, but the quanti ty is insuff icient.Therefore,

i t  is  necessary  to  add smal l  amounts  o f  propr ie tary

stab i l izers ,  which are f ree ly  ava i lab le  in  the mar l<et .

The s tab i l izer  used could  be prote in ,  vegetab le  gum

or chemica l ly  modi f ied compounds or  a  b lend of  them.

Some examples of stabi l izers are gelat in, agar-agar, gum

tragacanth,  carboxymethy l  ce l lu lose (CMC),  e tc .

Stab i l izers  g ive un i formi ty  and smoothness of  tex ture

and body.  lnsuf f ic ient  s tab i l izers  wi l l  resu l t  in  poor

stabi l i ty and a rough texture. Excess stabi l izer wi l l  give

a leathery texture and impart an off f lavour.

Emulsif iers improve the quali ty of the mix by producing

a smooth body and a dr ier  ice cream.Two types of
emulsif iers are avai lable, viz. (a) mono and di-glycerides

and (b)  Polyoxyethy lene der ivat ives o f  hexahydr ic

a lcohols ,  g lyco l  and g lyco l  es ters .

Now there are propr ie tary  preparat ions,  hav ing both

emuls i fy ing and s tab i l iz ing proper t ies  ava i lab le  in  the
marl<et for use in ice cream industry.

Flavouring and Colour ing

Natura l  or  synthet ic  f lavour ing and co lour ing cou ld

be used but the type and quanti ty used should conform

to SLS 223:1989 and the Food Act  No.  26 of  1980

and regula t ions f ramed there under .  In  the case of

chocola te  ice cream, the cocoa added to  the mix ture

g ives the des i red co lour  and f lavour .

Frui ts,  Nuts,  Jel l ies,  etc

Fru i ts ,  nuts ,  je l l ies ,  eLc.  added to  ice cream g ives a
h igh ly  acceptab le  product .  Fru i ts  can be f resh,  dr ied,

candied or  o therwise preserved.They can be cut  in to

smal l  p ieces,  pureed or  be a combinat ion o f  f ru i t  puree

and f ru i t  p ieces.The quant i ty  o f  f ru i t  added depends

on the type of  f ru i t  and the f lavour .An average of  l0

to  25 percent  f ru i t  is  found to  produce good resu l ts .

The quant i ty  o f  f ru i t  however  should  not  be less than

3 percent .

Nuts  added should  be c lean,  sound and f ree f rom any
ranc id  f lavours .  Spec ia l  a t tent ion should  be g iven ro
mould growth in nuts, which could produce afla-toxins.
The commonly  used nuts  in  Sr i  Lan l<a are cashew

nuts  and peanuts .  The nuts  should  be su i tab ly  pre-

treated before addirrg to the mix.

Formulat ion of  lce Cream Mix

The proper  se lect ion and composing of  the ingred ients

to  form the ice cream mix  is  a  v i ta l  fac tor  in  the

t
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Fat

MSNF

Sugar

Stabi I izeri Em u I sifr er

Water

- B r o  1 4 %
- 8 t o 1 2 %

-  1 2  t o  1 6 %
- 0.3 to 0.576

- 60 to 65%

manu fac tu re  o f  i ce  c ream.  The  quan t i t y  o f  each
const i tuent  in  re la t ion to  rhe orher  is  l imi ted and any
dev ia t ion wi l l  adverse ly  a f fec t  the qual i ty  o f  the ice
c ream.  The  SLS  223 : | ' 989  spec i f i es  t he  m in imum
percentages of  fa t ,  MSNF and sugar  as B,  8  and l0
percent  respect ive ly .The usual  range of  composi t ion
of  ice cream mix  is  as fo l lows.

Composing the Mix

The f i rs t  s tep in  the manufacture o f  ice  cream is  the
se lec t i on  o f  i ng red ien t s  and  compos ing  t he  m ix .

Qual i ty  assured ingred ients  should  be se lected and
a c c u r a t e l y  m e a s u r e d  a c c o r d i n g  t o  t h e  f o r m u l a
descr ibed above.

Mixing the Ingredients

The l iqu id  ingred iencs such as mi l l< ,  warer ,  erc  are f i rs t
added in to  the mixrng var  or  vesse l  and mixed wel l .
The dry ingredients are then mixed and the vat heated.
When the vat temperarure reaches about 50'C, frozen
ingred ients  such as but ter , f rozen cream,etc .are mixed.
F lavours  and co lour ing are genera l ly  nor  mixed at
th is  s tage.They are kept  as ide for  mix ing ar  a  la ter
stage.

Homogenizat ion

The mix  is  pre heated to  65"C to  70"C and passed
though a homogenizer .The homogeniz ing pressure wi l l
depend on the type of  mix ,  v iscos i ty ,  e tc .  For  two-
stage homogenizing, the usual pressures employeci are
140 to  200 bar  pressure for  f i rs t  s tage and 50 bars
for the second stage.

Pasteur izat ion

The homogenized mix  should  then be pasteur ized.
For  smal l -sca le  manufactur ing,  batch pasteur izer  is
used .  The  pas teu r i z i ng  t empera ru re  i s  68 'C  w i t h  a
ho ld ing  t ime  o f  30  m inu tes .  Ba tch  pas teu r i z i ng  shou ld
b e  c a r r i e d  o u t  w i t h  g e n t l e  a g i t a r i o n  r o  p r e v e n t
loca l ized heat ing and developmenr  o f  o f f  f lavours .  ln
large-sca le  p lants ,  pasteur iz ing may be done us ing a
p la te  heat  exchanger  a t  85 'C for  |  5  seconds.

Aging

For  proper  s tab i l iz ing,  the far  co crys ta l l ize  and t i re
v iscos i ty  io  improve the mix  s l rou ld  be aged for  4  to
24  hou rs  a t  a  t en ' r pe ra tu re  2  t o  5 'C  w i rh  gen r l e
ag i ta t ion.The t inre  for  ag ing depends large ly  on rhe
type of  s tab i l izer  and rhe for rnu la t ion o f  the mix .Wirh
modern s tab i l izers .ava i lab le  in  rhe mar l<et  ag ing for
more than 4 hours  is  not  necessary .  At  rhe enC of
ag ing  pe r i od ,  f l avou r i ng  and  co lou r i ng  agen ts  t r e
added .

Freezing

The ice cream is next fed into the ice cream freezei-.
Th is  is  a  v i ta l  operat ion in  the nranufacture o f  ice '
c ream. Dur ing th is  process,  two rmpor tant  events  t : : r<e

The actua l  ra t io  o f  the three const i ruents  wi l l  have to
be decermined mathemacica l ly .  In  comput ing the ice
cream mix formula, f i rst the fat and sugar percenrages
have to  be dec ic jed.The Percentage of  MSNF is  then
calcu la ted us ing the fo l lowing formula:

Where  n  i s  t he  sum o f  a l l  so l i ds  o rhe r  t han  MSNF.  i . e .
the sum of the percentages of fat.  sugar, emulsif ier/
s tab i l izer ,  e tc .

Manufactur ing Process

The f low diagram for the manufacture of ice creanr is
given below.

compos ing  the  mix

homogenizat ion

freezirrg

t

I

J

+

+
d i tsre en

T*
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place.The water  in  the mix  is  f rozen to  a  large number
of  very  minute crys ta ls ,  a t  the same t ime incorporat ing
a i r  inco the mix .  The f reez ing of  wacer  should  rake
place qu i te  rap id ly  to  nr in imize rhe s ize o f  the f rozen
i ce  c r ys ta l s .  A i r  i nco rpo rac ion  shou ld  be  such  t ha t
the a i r  is  evenly  and un i formly  d is t r ibuced in  the form
of  f ine bubbles.  Proper  incorporat ion o f  a i r  cont r ibutes
to the achievement of a good over-run. Over-run is the
increose in  vo lume rvh i le  f reez ing,  obto ined by the
incorporotion of oir.  Over-run is discussed more in decai l
be low.The mix ,  which enters  the ice cream f reezer  a t
the aging renrperature of 2"C ro 5oC, leaves the freezer
a t  a  t empera tu re  o f  -  4 "C  t c  -  7 "C .

Facl<agir ' !9, ir- iarden ing anC Storage

l c c  c ream f ron r  t he  i r c i : zn^  i s  d raw .n  i n r c  l a rge
conta iners  as bu l l<  or  i ' r i i r l t i -scrv ice pac i<ates or  in to
s ing le  serve pac icages { , : i -  in i iv l r ju : : i  i r . r ; .

i c c  c i e a n .  i r ,  : i  l l s t r y  u s e . l

:  C ! ; r i - ; t i i - t C i :  i r ' e d e  C t i t  f f

s ta in les :  : , re€ i  S i r rg l c  s i : ) i - ' .  :

o f  c r r cco . i ' , - i  i ; r  i i , r pc ;  
' ; u :  i

n i i i < C  I i - : ' ] i l i  i i } l p ' r g p y ; O u t t . ,

V , ' C i  i ; l  l r S i : 2 1 1 r '  S C . O n l p a n i e  d  W i t h  a

V , r O ' i ) C C l i  : , ; ) . 1  , .  . j  1 .

T h e  m o , : . : r n  t i ^ e n d  i s  r o  p a c l <  b u l l <  i c e  c i - e a m  t n
' . r sposab l r :  p l i ,  - pac i<s  o r  p i es r r c  con ta ine rs "  S ing le
serv . i  icc  crearn rs  pac i<ed in  rhe i 'n ro- for rned o las i ; r :
l u i : s  c i ose : - l  , u , t n  t : i i he r  i r ea t - se : i l ed  po l y thene  ! i r r r i
a i umr r r i u rn  i c i i  o r ' : i . . ; s c ' i i i t i n i i  p i : s l i c  c l osu res .The  l ubs
a r c  a c c o n r p a n r c d  w i l h  i n j e c t i o n  m o u l d e d  p l a s ; i . :
s p a t u l a s .  l :  r s  i m p o r r a n t  r l r a t  a l l  p l a s t i c s  u s e d  f c r
pac l<aging ar rd  . lL ' rv ing [ :e  c f  focd gradc.  \  /her r  i :e
crearr  is  ; r i - r i , , :  ; r  ' J :spe ns in :  c r  ex t rus i r - rn  machi r r :s ,
they are usu.l i l ; '  tet ' i ' f  d !r i  . , .ra{ ' :r  coites,

Whatevei- fornr t l r :  g;-r i . i<: i t l t ' )? ; ,1. i ;v [-rr: ,  t frey should
conform to  spec i f icar i , : :ns  ar ;d  regular ions la id  , tur  i i l
Stondords for lcc Cr' :c,r,  -- StS )?.J: !989, (ade of Fractice

for Lobell ing oi Pockng.,. i  F'r)r j .J * 5i.5 457:l i)7) and
Pockoging Regr.r lct ions frarne.J unier Fo.;rJ Act f , lc. 26 cf
t  984.

The nranufacture o f  ice  cream is  not  complete  a i  th ls
s tage.T"he ice cream af rer  pac lcag ing should  be a l lowed
to  ha rdcn  a t  a  much  l ow ,e r  t emperacu re .  Fo r  t h i s
purpose,  the pac lcaged ice cream is  s tored in  har-dening
room or  chambers a , t  a  temperacure o f  -  lB"C to  -

zC'C.  l { ' t l re  i - rardenc i  i rc  cr la i ' i i  i :  tc  be !<ept  for  a
longer  pe r !od,  they shcu id  ne s : torcd at  a  rernperature

of  -25 'C.  ln  very  large-sca le  indust r ies ,  hardening is
c a r r i e d  o u t  b y  p a s s i n g  t h e  i c e  c r e a m  t h r o u g h
hardening tunnels  a t  a  temperarure o f  -  lB"C ro  -20"C

and thereafter stored in cool rooms at -25"C. lce creanr
manufactured in  d ispens ing or  ext rus ion machines
have the hardening operar ion inc luded in  the process.

The shel f  l i fe  o f  ice  cream wi l l  depend on a number  o f
f ac to r s ,  i nc l ud ing  t he  t ype  o f  i ce  c ream,  r ype  o f
p a c l < a g i n g ,  i n g r e d i e n t s  u s e d ,  s r o r a g e  f a c i l i t i e s ,
manufactur ing process,  e tc .  Genera l ly ,  the s torage
pe r i od  cou ld  be  up  t o  9  mon ths .

Over-run

Obta in ing a goor . !  ice  crean ' r  la r , 'ge ly  depends
o n  a c h i e v i n g  t h c  p r o p e r  o v e r - s , u n .  ! f  t h e  a i r
i nco rpo ra te . r l  i s  i ns r . r t f i c i e i l t ,  t he  i ce  c rean " l
l recon"res .very  heavy anc l  th ic l< .  Excess a i r  w i i l
rna l<e the ice crea lT l  too f lu f f ; r  anc i  u i r f i t  fo r
c o n s u n r p t i o n .  H e n c e ,  i t  i :  i l n p o r t a n t  r l ;
i nco rpo ra te  a  t on t r s : l l e ,C  ane ;u i . i  r : f  a i l  l i - , t o
ch l  n r i x .  Ge r re r -a l l yn  f c r  s i i r np ' ' l ;  i : e  l r ea r : r l ,  ; : ,
over- run of  8C -  I  SSta cur i i ld  b*  r : ; i r - r r rc t t :u i .

a

O.ver-rur. i  f f ' ra1r ] :e Ce{ ine,c i  as,  "Ti tc volume * i
ice creanr obtainei i  i r " i  excess cf  t f re i , 'o lL lgnc
of  the  n t i x ,  anc l  i s  expre  sscd  as  a  per -centege '

Ma-thernaticaily, $vr:r-rL;n can ire expre ssed ais

:;;.ru,'-'''.,,f *r_--_*l
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are many factc,,-: ;  l :h,at frr,oui- ov.: i-- : 'L:n., : . t i - i i

hav ing i ts  ovrn i rnpo; - rancc.T i r . :  chcr :c  l i  i r ' ,q redrer i - rs
and the cornpos i l icn  c f  i i : r  nr ix  r r  , :h ; :  i r^ i r r ia i  y  lac ' ;c , r - .
Ingred icnts  which favour-  over ' - i  un l rave l ! readrr  be r : r ,
d i scussed  unde r  "P .ope r t i es  

o f  f  ng rcd ien t s " .  F i : r t i - l r ,
t he  ccmpos i t i on  o f  t he  m ix  shou id  be  s r r ch  t ha t  r - i r l
t o ta l  so i i d  con ten r  shou ld  no t  be  l ess  t han  35% and
the  quan t i t i es  o f  t he  bas i c  cons t i r uen r . s  a re  i n  t h r
cor rect  rac io .  Another  feature r l rar  rs  imDor- tanc i i r
ach iev ing che desrred over . - r - r - rn  i :  r - i re  proper  des ig : l
and operat ion o f  the ice r r raq ' r  r ' i -e  3zr : r .51 ' rarpr ress o f
t he  f r eeze r  b l ades , s f reeC  r f  , j : ; i r i , ' ' " ,  i ! , 3V r ' t ^ i r i c  i - , f
re f r igerant ,  temperatu i 'e  , : l  ' r , 'a ; ,7 i i - ig  . ind r - ip i tJ  coc i i ; ;g
cont r ibute  much tow:  i - t i  i  ^  c r - , i - , ' i l , j  1  [ - ; ic , i - r  a  rcr*  j - i j ; - ]
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