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Durinzg vals cexbury, atbtentior of Food Seiertist
fa) ..)7’

[ar

4]
d

L

hos heen drawa to food quality within the followi iy pats

1. from about 1930 and on, they were concer:ecd with
food nmatritional value,

2. round about 1950, they were more attracted to food
gquality as iandicated by consumer's preference neasires,and

3. lately and starting from about 1960, they began to
step forward to factors respornsible for flavouxr covotent
deverioration with svecial zeference to environmentol cont-
aaination, in otaer wards, how to keep flavour oiciccicr-
istics during shelf-life.

Under tue recent dairy indastries schemes in the
T.A.R.; Table butter produciion and cornsumption have begun
to increase, During warketbting, butter wos found to un’ou-
go some unfavourable problems due To some ineffic’ enty puoc-

- £

edures during production. Those problems are inm “..e mai :,

flavour ones.

Flavour properly is normally awvarded aignest score
points among other food gquaiity atltributes; for tio’ r-asoxn
regulations for butter substitutes naiulacture svpeeils the

o

iaclucion of flavouring actvoerials, e.g. diacetyl .... elec:
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or gome dairy by-products wiich could act as flavo .r comv-

onents precursors in the used formula.

Diacetyl and acetoin .ave long been considered the
iaporiant critertion for the desirable flavour in doiry
produets, fatty ones in particular. Contrary to that,the
presence of free fatty acids (F.i.A.) in relatively aigh
levels has long been recognized as an imporiunt contrib-
utor bo off-flavour. Recent investigations have Leen con-
corned not only with maximizing diecetyl and acetoin con-
tente and with mininmizing tae F.P.A. conteats in buitlers,
but also with how to maintain the former desirable Dlavour
conponents as long as t.ey can without any deterior-tion
Such deteriorolion would definetly concera all bodins
engaged, actually; menufacturer; wholesaler; retailers ;

and consumners.

Providing bubtiver with ample levels of those derived

coupo .ents wonld be thus gquiie an achievement. Thal could

-

not De attained without studying tiie foclors respo sible

for any loss or decliac in such levels. With thalt 1. view,

Asate butter flavour and itse

=lm

this work was planned te inves
respective compoents as afiected by some proeessis? cost
itions. This work wcs covered in two maii parun,

The first part was co.ducted in tioe two I owliig

o

sections {( 1 ~ 2 ) to throw soae light on ;
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1. IMlavour chemical characters of narket butier.
2. Effect of some environuental conditions o tihe
degree ol air-borne contaminetion in college buiter icmf-

acture roon.

The second part was devoted to study butter flavour
deterioration as affected by some environmental conditiors
as successively given ;

l. Cream pretreastmentis

2. Degree of air-borrne contamingtion

3. Cleaning and sterilizing butter equipment
4. Cleanliness of labour hands

5. 8alt addition.

6. Packaging materials.

7. Storage temperaiure.

Besides the acadimic imporbance of this invesbtis-
ation, any information attained would be guite of sone

value economically and comumercially for this growing dair-

industry.
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REVIEW OF LITERATURE

¥aclors Affecting Majoxr Bubler Flavour Components

I- Effect of Microbial Contamination

Van XNiel et al. ( 1929 ) found that tne content of
diacetyl in bultter being about 2-4 ppm, were responsible
for aromatic flavour in butter. Many investigatio.is nave
been carried out concerning tue existence of diacetrl in
butter as well as in starter cultures. Unfortunatoely fow
investigations were coaducted regarding, keeping both
diacetyl and acetoin contents in butter in desirable asounts
without any deterioration, i.e., without being converied
to 2,3-butylene glycol as a resuli of the activity of
diacetyl reductase enzyuwe; nossessed by spoilage orsanisms.
Harmon ( 1969 ) reported thal Bacillus, Pseudomand  ,
microorganisms; because of tne diacetyl reductase to. 7 are

able to possess.

The distribution of diacetyl reductase amo:g svoil-
age bacteria was confirmed. Elliker ( 1945 ) a-d Parior
et al. ( 1953 ) fou.d tnat Alealigenes metalcoli = :es ,
Pseudomonas fragi and Pseudomonas viscosa conver ~d the

diacetyl to acetoin and possivly to 2,3-butylene glycol.
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Seitz ev wl. { 1963 ) recorded that spoilage bacteris iave
produced diacetyl reductase in certain units (unit Teing
"activity of enzyie per milligrem of enzy.e proteis’ );
belng 345 units for Aerobaclsx asrogenes; 64 for Pseudomonas

putrefaciens; 55 for Alcaligenes matalcaligenes; 44 for

fseudnuonas fragi; 15 for Pseudomonas flourescens; 5 Tou
dscherichia coli and 3 for Dsendomonas viscosa. Seitz
added tunat the reduction of diacetyl is irreversible ole
and suggsested the following scheme 1o clear out h' s point

oi reochtion

ChB—CO--GO-CH3
e (diacetyl)
(/.
e
o Diacetyl Reductase
7 Eazyie actic AN

v \

CHB—CJO:—CHOQ-CHB < TSI S CHB—CHCuvﬁo—U
2,3-Butylene gl-col Accrod

Faranat ( 1967 ) inv gbtigated t:2 diace’ "1 reduct-
ase asong five siraias . lwe were Hur. laeckis TA. 1usl
527 and the otie. Thrce were Pedioc ccus soyae L7 L0700,

1652 and 1697. Zedioccoceus soyae .. 1602 woe o o0

be the most aclive possessizg 49 uwaits ol diac- . ¥edie-
tase onzywe, while Str. lectis 527 was i-Jeriox 7 otiviiy,

oaly 9 units.

DOBEebslin
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Tne presence of free fatty acids in Dultber is acinly
due Lo tae lipolytio activily of : (a) milk linase and
(b)) microbial lipase; eitaerr intracullar or extracullar.
Several investigations aave studied the characteristics
of ailk lipase. Since bacteriz has been widely apilied i
dairyiag, the attention has been drawn for studying the
properties of microbial lipase. Shahani et al. ( 1964 )
found that the optimim hydrolysis for intracullar lipase

ol Achromobacier lipolyticum was at pil 8.0, buit at pil 7.0

only 20% oleic acid was neutralized. They olso gove 21°C
ag an opbimum temperature. XKian et al. ( 1964 ) Tou d

that the optimum hydrolysis for extracullar enzime o7 Tie
aentioned strain was at pE 7.0 and thne optimum temnesr . tur

was 377C.

The intracullar 1lipase prepared by Farahat (1287)
from two strains of Strepiococeil and thrse strains of
Eediocoeel provesd to be very weak. The cultures of Str.
loctis 527 aad E. soyae IAIl 15673 were relatively stroager
in lipase activity taan other strainrs. The opbi.um teap-
erature aind p of lipase given by the sanme auther wrore

27°C and 7.5 ~ 8.5, respectively.

Blliker ( 1962 ) stated that the problean i .oirobioz
irvolves keeping quality of bulter tarough our ac o

retail distribvution svstems, is the ravid swoilage due to
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atcronlial srowts aad its Ly-uroducts of [lavour deverior-
avioz. Dot Lot and nitrogenous counstituents of creonm

are subjret to attack by microorganisms. The preseace of
both proteolvtic and lipeolytic miercorganisms ( trenemit-
ted from air, humen, equipment, and packagiang material )

mignt mean rapid deterioration of resultant butter.

a) Air-borne and ventilabion :

Minimizing contaniznatior of any produet from air-

borne microorzanisms is one of the most serious problems.

Contamination of ailk and milk produects by tiab
source a8 bern ziven lituvle consideration in the onost.
This tind of contamination can greatly reduce the oolf-
life of millc products. HMHost of work carried out or. tle
erffect of air-borne microorsonismsg was ia hospitols and
for aedicel military servicrzs. The distribution of cr-
tain microorgmnisms in air, us reported by Traakliond
( 1837 ) was followed by & good number of investi~otio.

- -

to develop adecquate apparatus for collecting air-scaples.

Quantivative evalunation of zcir-borne mierobiolo~ic 1 prxi-
icles was Tirst iavesiisated by Wells ( 1933 ), wo useld
certrifugal foreces to colliect tae poarticles on 2 oo 73i1i-
fied agar plate. That was Tusn followed & severs . aslif-

jcavions. Adsong the acore effecitive of these sebilcis Are

Tae casella glit saspler ( Tourdillion et al., 1947 ;
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