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A study was conilucted to investigat~ t~ $t£!lityo,t'pa~·t~unsed milk made/ium LactoperoXidase ,Iystem 
(LPS). activqted milk. Mijk..I.P,~' ~a~' aptivated by addifio~ of amounts of thiocyanate (S(,N) and 
hydrogen.pw:oxi~, (lh02) a~' 'rco'rrzmeiukd, by/be Codex A,liment(jri1j.I'. After: LPS activapon, the milk 
wa~' heldilt qmbie~r !e mperpiure (2 6.;2.1! C} for 0.,: 3. 6~ ?' a~ 12.h be.'fqfe in-plastic pouch pasteunsqtlOn 
was done at 8,rt C/oI'I min, followed by cooling. to 10° C Zhis milk was then .ytored under refrigerator 
(YC). Air~conditioned room. (J 4° C). charcoal cooler cab met (J9.2rf'C,), and under ambient temperature 
(26-2t,C/'The shelfbfo dnd quality ~ftbe fX/steurized ,iulk was monitoreiand assessed on the basis ~i 

• " • > • .1, ~ _ So • ! 

lo1alPla.te Coutil (!'PC). Coliform Count (CC). pH and Clot on Boilmg (COB) tests, The LPSactivation 
holding' h"}e befqre pGsieun-zation that gave the, hlghesr'shelf life was 3 hfollowed by 6 h Post LPS 
treatment time above 6 h at ambient temperature (26-2t, C) produced milk ofm.C!(e- than ~O.OOO cli; 
immedia{ely after pasteurisation. riisulting into .relatively shorter .subsequ~nt sh~lf life under all test 

. \. t' .'. '., ~ t . "\ ..' _ . -

storage 9Pl!pition.l~ Under all storage co~itions thr?~iho,ut the ~xpif7!!!.en~ .. U:S f!ea.te1 p~st~~mse1. 
milk {le.rjol:"!ed,ljgn!fica~tly (P::.Q,OQ1) ,~ette.! Lhan; th~ ·cQntml.Ji wdt,th(/~fore~ conchide1 that LP.S; 
treatmel1( W9S effective in,enhancing the shelf l!fe o(pasieftrised milk'ifonij/the milk wa.~pi1steunsed 
wilhin ~'h ~ftreatment-before·storage. ,",' L_, ' 

" , ,... , , . " .. ,.' . , .. . ,."'" 
Keywo'rds: LPS ·activatic>fl., in-pouch milk pasteurization, shelf life. 
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Introduction .~~;' :., 'J ',',' - • ) to achie\'e su's'tlina.l?le 10,6al dair}: developm~I.1t' it 
,: i~dherefore ;~peLfd,lethai aJi' efforts c'ommitted 

I n developmg countri.e~: ~~~ :6~s~d. S~:~J~_s~~e '~~9'·i'~t'~~a~fng '.~I,!~ €~OduSt!6n.'~re; aCCOInp~~~~) 
dalI} producers do nc!?t ,hav~ ~ecure9~ !pIIk mar- ,wit,h"so~~d,~"fk~t~ng strateg!.es~ . . J(.:,: 

keting outlets due to toe ab!,en~e 'Of tlle,govern- . 1)1~r(is a h~e.d for ,!n ~ppropriate technol'9~ 
ment marketing infrast~cture~; '~he, ~l~l(ation b~- wJ:ll¢h could 'incr~a~e%w mi(k~shelf life at ainbi-' 
comes worse during the rainy ~eas~ri:w_h,e.~ ~oads 'ent ien1perAttire (KurWij'ila~ 199'O),·Aniong·.the 
become impassable and \\:hehc'oi?ling'-'systeI1.ls . "clle'inical 'In~thods of m-ilk presen'ation: aCii-' 
break down oWing to ely~tricity f~ii.l!!e.~,. Ttie$e. \,:atedLPS)s adv9cated' a~ approp'iate for actop
circumstances together w'ith h'ign ~iIk . lion i"n developing countrief(C1aesson '1 999abj, 
perishability. force fanners to accept lower milk I\Vhich has ~C6eeh)::appi'6'ved '''b\' Code:" 
prices, These constraints result into twosituations : AIi~entarius' com'mlssf6n";a'nci 'the J~iIit' 
in the dailY industI}': the presence o{suiplus' milk ~ FAG/WHO ExperrCo~mitt~e on' f'o'od Aodi
in the remote rural areas ~nd ~ ~fi~irof~e prod- • ~ves'(iE\FAtt~S!flJ~ihbd'i'sl>aiticuhlrl~ usefui 
uct In the urban ,centers when~ consumers have to . for" temporarY presefvaiion 'Of:milk in situations 
pay high price for milk (Kunvijila. '19~7). In order ;: where iefrig~ration isiimpraCticar and/or uneco-

. • ~'. r- .... ,,' ,. , • 1 
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2 J.J.Mwllikaimbo et 01. 

. aJ (FAO. 1999). The activation ofLPS has a nomic. . '!k hat may last for bacteriostatIc effect on ra" ml t 
u 26 hours. depending on the storage tem.perature 
l'OF. 1988. Nicholette et al.. 199.9). ThIS ~ffect 
~xtends raw milk shelf life. ~nabhng t~e mIlk to 

rted overlonger distances wIthout re-be transpO . ' frigeration. Moreover LPS actIvated ~Ilk ~ro-
duces pasteurised milk of better bactenologlcal 
and storage quality. due to enha~ced thermal de
struction of milk spoilage bactena (Kamau et aI., 
1990. 1991). The shelf life of pasteurised milk is 
usually limited by heat resistant bacteria that sur
vive pasteurisation and contaminants during pack
aging. Plastic-Pouch pasteurisation eliminates the 
risks of re-contaminants and thus produces a prod
uct with a longer shelf life (DugdiU. 1999). The 
purpose of this study was to investigate the com
bined effect of activated LPS and in-pouch pas
teurisation on the quality and 'shelf life of fresh 
milk. ' 

Materials and methods . , . 
Milk samples (20 litres were collected from 

the Sokoine University of AgijeuIture. Magadu 
dairy research farm, during. morning milking. The 
samples were divided .intotw? ~ub-samples of 10 
litres each. One, sub-sample' w~s subjected to LPS 
activation and the other was kept as the control 
sub sample. '. 

Activa~ion of lactoperoxida~ system 
,Th~·,activ'ati~.i ~f 'LPS in'the milk was 

a'chieved throughadqition of Sodium thiocvnate 
(NaSCN)' and Sodiiim'p~r~~rboriate NaCO;x3/2 .• ' ... ,\1.,1, L I 

H202,,(Alfa Laval f\gri~,. S~,~~~n) to give an ini-
tial ~once~tration.·of a.b9uJ.)5ppm SCN- and 
8.5ppm of H202 ;espectIvely::'In 9rqerto achieve 
the above concentratioil.'.14 mgof NaSCN 'was 
added per litre of milk:. The milk' was then thor
pugNY' ~~~d to eils~I:e ,even distrib~tion of ScN. 
T4is \\as f9110w·(,!d,b)i~addi.tionof 30, mg of 
1;-J,a2CO, x3/2 H20,2 per 1i.tre.of milk. The milk was 
t~~n st~rre~:~o,r a'boufj ITl(~J to ~~s~recomplete 
9issolutio~n of the Sodi1!m'P-erqarbonate and an 
even 'distributlon;'of if ;02:,:ihe miik was then 
s~or~d.·~troom t~mperat{li:.~' (RTj.(26~2 70C) in' a 
dark. well-ventilated room., .. '.. . . +- ..' ',0," ... .j ••• ,.:' •• 

Pasteurisation '. 

Duplicate milk samples of Ih litre each were 
packed in opaque plastic sachets and sealed on an 

electric sealer (Pronto® Audion Electron, Hol
land). The plastic sachets were paste uri sed in a 
thermostatically controlled water bath at 80°C 
for I min followed by cooling to 10°C in ice wa
ter bath. One sachet was used.to monitor the 
temperature rise using a mercurv bulb thermom
eter. The post LPS holding,time'to pasteurisation 
was 0, 3. 6. 9 and 12 houTli.!lt ambient' tempera:' 
ture. After pasteurization. the' test milk samples 
were stored at RT (27°C). charcoal cooler (19 
°C), air-conditioned room (14°C) or under re-
frigeration (5°C). ' 

Milk shelf life 
The milk shelf life 'quality was assessed after 

o h, 6 h. 12 h and every 24 hthereafter.M ilk' 
without LPS treatment acted.as a control and 
was subjected to similar pasteuris~tion intervals. 
Milk quality was monitored through assessing 
the titrable acidity (TAr clot-on-boiling (~OB'>. 
pH, alcohol test. coliform count. and toial plate 
count (TPC). . 

Clot on boiling (COB) 
This was done using a small amount of milk 

aseptically drawn from the test samples. The 
milk drawn was boiled under·flame in a 
test-iube. Milk faiIingthe test was taken to have 
reached an advanc~~ sta~e .pf souring (pH 5.8) 
(TZSI20. 1981: DTJ'and·FAO. 1997). . 

Titratable acidity 
. _ Nine ml of milk drawn aseptically from the 
samples w~s titrated agai~si'd::n~::N~6i-tsohi
tion, 'using' 3-4' .drbrp~!\ OF'l all alconol 
phenolphthaleirl 'i~dicaioi Nl~6riitbr~iatHc ~cld 
developin~~i'. ·tb,finiIK ~a~pi(!: t6geth~r with the 
indicator .iIi ·~e",c0n!dl.fl!lsk ":as tiu:ated againsf 
NaOH uIjqer,'c~mtiriu<?':ls' mixing until a faint 

.pirik colo,ui'appeared I(Richardson. 1985: IDF. 
1990).' '.: . '.', . '. 

• , .. , . ; !.,., ~1 i,' : ~.~ 

. '. r' • C . 
Milk 'Ii .... p .. ' .,. 
The shdf'life' of the'test mIlk fromdifiere~t 

storage c~llditiori~ w:~s,.irionitoredby observing 
,the chaI)ge iIi pHb{u'se ofa:pH ineter (Hanna - '. ".. ." ~ I;." . ,: mstrumentsClr. HI 8519,). This \.va's: d'one in the 
laboratory daily (every 24 h)~ntil spoilage was 
confirmed by COB'te·st. 
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Alcohol test 
Initially 2 ml of milk was mixed with 

equal volume of 68% alcohol in a graduated 
test tube. The absence of flocculation after ad
dition of another 2 ml of alcohol (i.e. double 
the volume of milk) was taken to indicate that 
the milk had acceptable low developed acidity 
(TZS I 20. 1981). Good quality milk formed no 
coagulation, clotting or precipitation. 

Coliform count 
Milk serial dilutions (10' 1

• 10.2
, and I (n in 

peptone water were transferred into sterile 
plates, followed by addition of 10 mI of Violet 
Red Bile agar (VRB) at 45° C, which was 
thoroughly mixed by tilting and rotating each 
dish. After solidification ~5- IO min), an over
lay of about 3-4 mI of VRB waS made to cover 
the surface of the already solidified medium. 
The plates were inverted and inc;~bated at 32° 
C for 48 hours. Identification of the coliforms 
was made from t~e positive plates with dis
tinct dark red colonies. The total number of 
coliforms was determineq by multiplying the 
average number of coloni~s by an appropriate 

.l 

The effect of activation of lactoperoxidase system '3 

dilution factor (TZS I 19. 1981: Richardson. 1985). 

Total plate counts (TPC) 
Total plate count were done according to stan

dard procedure (TZS I 20. 198 I: Richardson 1985.) 
using standard plate count Agar (DIFCO Labora
tories. USA). 

Data analysis 

The data was analysed using SAS computer soft
ware (1990). Both deSCriptive statistics and general 
linear model was used to analyse the data. The sta
tistical model used to analyse the data was: -
Yijkl = ~ + Ti+Hj+Sk+Sk+eijkl 
Where as: Y'.Id = Observation from I th sample of milk 

under ith treatment at kth storage tern 
perature pasteurised after jth time. 

~ = General mean 
Ti= The effect of ith LPS treatment 
Hi= The effect if r time taken to pasteurisation 
S k= The effect of kth storage temperature 

eijkl =Random error/residual effect specific to 
each observation 

" L _ ,;~r1 ',. 

Table]: The effect of CPS activation at indicated holding time at room temperature (26° - 27°C) 
, ; I 

before and after:)asteurisation on th,e test milk initial total plate count (TPC x; 103
) " 

Treatment ,. ,Before 

Ro 
LPo 
LP, 
LP. 
LP, 

LP" 

Pasteuris
ation 

809' 
8333.33 b 

22~66.67'- . 
54666.67d

, 

After 

\ Rasteurisation 

. 4.67' 
""4.33' -

12.3.3" 
27.33' 

_ 90b 

290' 

Pasteurised Milk 

Uppe~ limit (TBS) 

i 40 
:- io~"!' 
: 40 

40 
.i,40 

, I, 

40 

Means within the same column with same supe~cript:are not significantly different (P>O.05) 

Ke,.1 
U)o: Milk pasteurized immediately after LPS activation'" H 

LP' Milk Pasteurized 3 hours after LPS activation 
LP": Milk pasteurize 6 hour after LPS activation . 

't . q',' I ,," ,.' 

Lp9
: Milk pasteurize 9 hours LPS activation " " ... 

LP 12: Milk pasteurized 1'2' hourS afterLPS activation 
R[): Raw milk pasteurized immediately without LPS activation 
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4 J.J.Mwaikambo et oJ. 

Results 

Initial raw milk quality 

n bacteriological and chemical characteris-
1e I' ' h 

tics of the milk used was of good, qua Ity Wit a 
TPC value of 800,000 cfu/ml colIform count of 
1900 cfu/ml and pH 6,7 (TBS, 1996). The TPC 
and pH values of the milk. before an~ aft~r pas
teurisation are shown in Table I and In Figure I 
and 2. Table I shows the bacteriological quality of 
the control sample (RO) and the LPS activated. 
samples stored for different lengths of time at am-. 
bient temperature before and after pasteurisation, 
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Figure 1: The effect ofLPS activation at indicated holding'time (h) before"!J'~d'afte'r pa~t~ui"isilti~n (In 

the test milk initial totHI plate count. . 
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The effect of activation of lactoperoxidasl' system 5 

6.8 

6.7 

.', 'J 

6.6 

6.5 

:a 6.4 

6.3 

6.2 

6.1 

6 

RO PO P3 P6 P9 P12 
,I) ',I 

.. ~ ,. Treatment 
'i , 

, ! 

• Before pasteurisation 
!, 

- . 6 . ~ After 'p'asteulisatton ' 
~. ,L ' . 1 

l' •. J, .' •• 

! 

Figure 2: The effect of LPS acth'atiof! at indicated holding timl' beforl' and! after pasteurisation thl' test 
milk pH 
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6 J.J.Mwaikambo ef aI. 

There was no significant (P>0:05) difference 
in the initiaJ TPC between the untreated raw milk 
(Ra) and the LPS activated milk held for up to 3 h 
at RT (i.e. LPa and LP3). However. the TPC val
ues of the LPS treated raw milk held for 6 h 'and 
above became significantly (P<O.OOl) higher than 
those of the control sample (Ra). 

After pasteurisation. samples LPa. LP3. and LPn 
showed no significant (P>0.05) difference in the 
initial TPC with the control (Ro). However. 
(LP-treated milk pasteurised after 9 h (LPq) and 12 
h (LPI2) had significantly higher (P<O.OO I) TPC 
values than the control and the LPo. LP3 and LPn 
samples. It is noteworthy that after 6 h holding pe
riod following LP-treatment at RT, the LP6 treated 
pasteurised milk sample retained a pH value of 
6.6. 

The quality of 24 h-old LPS activated pas
teurised milk held at different tempera
tures 

TPC val ues of pasteurised milk stored under 
different storage conditions for 24 h are presented 
in Table 2. As expected. refrigerated storage gave 
milk with the lowest total plate count under each 

treatment. while the highest TPC was aJways re
corded under the RT storage. Total plate count 
ranged from 46.0x103 which was the lowest, reg
istered by treatment LP3 under refngeration to 
25.0xlO° (cfu/ml). which was the highest TPC 
obtained from LPI2 under RT storage. Refrigera
tion provided the best storage environment by 
.recording significantly (P<O.OOI) 10wTPC val
ues under each treatment. Next to refrigeration 
was the air-conditioned room. which was signifi
cantly (P<O.OOI) better in TPC than the charcoal 
cooler box: From the results, LPS effect could 
not be manifested easily on the quality of pas
teurised milk under RT storage. 

Within storage condition. results show that a 
significantly (P<O. 00 I) higher TPC value was 
aJways registered under treatment LP'2 followed 
by treatment U'9. Next were trea~ments Ra and 
LPa with no significant (P>0.05) differet:tce be
tween them but with significantly (P<O.OO I) 
higher TPC than treatment LP6. The lowest TPC 
value was registered under LP3. Further evidence 
on the superiority of the LP3 treatment can be 
visuaJised in Fig. 3 to 6 depicting pH vaJue~. 

Table 2: Total plate count (fPC) ofLPS activated in -pouch pasteurised (80·Gmin) milk after 24 h expos~;e under various storage conditions (x 106 cfu/ml) . , 

Storage conditions 
1 Treatment Charcoal cooler box Air conditioned' room Refrigerat or . Room temp 

(18 -20°C) (J4-15°C) (5_8°C) (26-27"C) 
LPo 11.0-90' 6.5 " 90

b 0.078 = 90' 16.4: : 90" 
LP:< 8.6 ~}m' 4.1 o 90b 0.0;16 - 90' 16.0 90" 

'-LP, 9.8 ~ 90' 5.2 t 90b 0.062 .. 90' 17.0 :.90d 

LP, 15.0" 90' 12.9 =.90b 0.2).0 
90' \ 

20.0 : 90" 
LP" 18.2 : 90' 14.8',90b ·0350 90' 25.0 0 90d 

Ro ]3.8 = 90' 6.] ,90b 0.08 90' I. 18.2 :, 90" 

t.. '. :. -... ' ~ " Means within the same column (for the same storage condition) and row (L-\"S treatment) means with 

Key 
the same superscript are not significantly dilTerent (PAJ.OS.). 

'LPa:Milk pasteurized immediately at'tt:r LPS activation 
LP3:Milk pasteurized 3 hours after LPS activation 
LP6:Milk pasteurized 6 hours after.LPS,activation 
LP9:Milk pasteurized 9 hours after LPS activation 
LPI2: Milk pasteurized 12 hours after LPS activation 

Rc: Raw milk pasteurized immediately witho'ut LPS activatio!1 
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The effect of activation of lactoperoxidase system',; 7 

6.80 l 
6.70 -)I( 

6.60 

6.50 

::r:: 6.40 0. 

6.30 

6.20 

6.10 

6.00 

0 10 20 30 40 50 60 

'Hours 

--+----- LPO: Ml1k pasteurised immediately after LPS activation 

-0- LP3: M,ilk pasteurised, 3 hours after LPS activation "\ 

-h:-- PX: Tanzania Bureau of Standard (TB~), pH limit forpasteuris~d mjIk 

-x- LP6: Milk pasteurised.6 hours after/LPS activation 
~ ''o: • , ; ~, " \ 

- -- - LP9: Milk pasteur~ed. 9 hO!lfs after LPSactivation,< . , 
l., ~ ,,' , 

-0- LP 12: Milk pasteurised 12 hours, af!er ~PSactivatiop 

... + ... RO: (Control) Raw ,~pasteuris~d immed~~ely ,without LPS act~vation 
,- .. , 

Figure 3: The effecto(activated LPS on tJi~- pH O/in'pH~s;ii~ pouchpaSh!urised 
(800Cllminute)milk stored at room temperature (26° - 27°C) 

I 
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8 J.J. Mwaikam bo et ai. 

10 20 30 40 50 60 
Hours 

- 0- LPO:Milk pasteurised immediately after LPS activation 
~ PX: Tanzania Bureau of Standards (TBS), pH ii~itfor pa~'t~u~i~~d m 

,. LP3: Milk paste~rised 3h after'LPS activ~tion\'" "; , 
. " ,,: ... "'\ . - -- - LP6: Milk pasteurised 6 h after LPS' activation; , , . 

. )I( LP9: Milk pasteurised 9'h after'LPS activatjo~':::,' . '." ' . ' , .,', .' . ~ll.P·12> Mifkepasteurised 12 h 'after LPS activatidn 
I, RO:-(Control) Raw milk pasteurised immediately witOQut LRS ,a.ctivatic "~h~i1 ;.~,~" \" , ~, ,-" , . ~. ~,."_ .. ~. _~'~_.l,".:~\:~·lt·, 

Fi~ure 4: The effect of activated LPS on the pH of inplastic pouch pasteurised (800C/min.) milk stored in a Chan;oaJ cooler cabinet (19° - 20°C) ; , 
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The effect of activation of lactoperoxidase sys'tem 9 

6.80 ...... LPO:Milk pasteurised Immediately after LPS activation 

-6- PX: Tan7Jluia Bureau of Standards (TBS), pH lunit for pasteurised milk 

6.70 - -<>- - LP3: Milk pasteurised 3 h after LPS activation 

-z- LP,6: Milk pastew:ised 6 h after LPS activation 

6,60 

6,50 

-- LP~: Mak pasteurised 9 h a~er ,LPS acti~atlOn 
-'-LP12: Milk pasteurised 12 h a~er LPS activat~n 
.,.-+- RO: (Control) Raw milk'paste'urlSed immediately without LPS activ~ti()n , 

::I: 
Co 

6.40 

630 

620 

6.10 

0 20 40 

Hours 

Figure 5: The effect of activated; ~~S ~ri. the pH of pa'st~';sed (80:~Cf.lmiD) mill(sioreiloin a~,.F., 
air conditioned room (14° ~ 15°C) .1 • ' . ': • " •.•• '.' ":,, ~ 

6.8 

6,7 

6:6 

6.5 

'T" 
6.4 P.. 

6,3 

6.2 

6,1 

6 
0, 96. 

,I' 

r. 

,., ,:i 

. " " 

." ' .1.92 : ... ;: :.288 
, : ;,~' 

384 ' 

4 • 

'. . x 

., , . , 

~ . . , 

., '0-.' LPO:Milk pa~teurised im~ediatcly after LPS activa~on , 

---tr-- PX: Tanzania Burea~ of Standafd~ (T~?), pflolimit for pasteurise~ 11111k 
• ·x, • LP3: Milk pasteurised 3 h after LPS activation e ' 

--LP6: Milk pasteurised 6h after'i:PS'activation"' , 

---- LP9: Milk pasteurised 9 Ii afterLPS"activation ',; ".- ,-"~ . 
...•. , LP 12' Milk pasteurised 12 h afler LPS activ~ion" .' . " ' 
----+- RD. (Control) Raw milk pasteunsed immediately without LPS activation " •. . ..' ~ ,~: .~ .:' .. ' : ~ 

" : ..... '--
Figure 6: The effect of actinted LPS on the pH of· in-pouch pasteurised (SOoCimin) milk stored 
under refrigeration (SOC -SoC) . '. I 
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Discussion .. 3 hand 6 h because its influence on shelf iiiiof 
, i pasteurised milk diminishes tremendously after 

Milk shelf life LPS lag time of 6 h if not pasteurised. It'.is rec-
According to the. T~S 'stcindards;'freshly'pas- ommended. therefore, that in the tropics the 

teurized milk should Rave a jpc ofle'ss than' - '''proper LPS post-activation residen{timebefore 
, . I, f,l., , I ." , 

40.000 cfu/ml ~n;(;I I?H,~.6,.under tropical condi~ processing should be 3 -~ ~ b4t.shoulg nptlreac.? 
tions the shelf life of pasteurised milk is expected 9 hat RT because the bacteriostaiic/bactericldal 
to be 24 h, at RT or seven days under refrigeration. effect of activated!-PS decfines-t!e"~endously 
From the Tanz;!nian consumers' point of view, after 6 h. ,.' '/',' ,:(/ : '. 
pasteurized fresh milk should have a sweet taste The biggest limitation iIi'preservation of pas~ 
and be able to withstand re-heating in the kitchen. teurisdlmilk'.iIunng ¢i'rketing is the inadeqlhic) 

This impli~s that the ~ilk should have pH of cold chain, As expected, refrigeration Storage 
above 6.4 or acidity of <0.22% lactic acid maintained the longest shelf life of all othefsior~ 
(O'Connor, 1995). On the basis of these criteria. age conditions. It was the objective ofthisl work 
under RT storage, after 24 h, only LP3sample~ to show that it combination ~f LP treatment;' in 
were still of acceptable quality, While under char- pouch pasteurisation and lowerihg of tempera
coal cooler cabinet (19-20(C) LP3 and LPo were ture by simpler means (such as use of charcoal 
still of ~cce.PJapJ~, q1,lality-after 24 h"Under'ai r , coo..:-ler cabi.net <2r",k~~E!,~g,f!1il~; und~r a Iqw a1n
conditioned environment (14-1 5°C), Ro, LPo, LP3 bient temperat~reenvirol}me!lts-: ~y~h as I!Ijgh,t, 
and LP6 were still of acceptable quality at 24 h be encountered in highland areas, simulated by 
while LP9 and LP12 were not. Under refrigeration an air- conditioned environment) can extend the 
storage (5-7CC), the longest shelflife (400 h~ 165 shelf life of milk to permit the rnaJketingofpas
days (d» were obtained with the milk under LP3 teurized milk over several days without refriger
treatJnent followed by LP6 (370 h ~ 14,4 d), LPo ation, However. the results obtained show that 
(320 h~ 133d) and the control sample (Ro) (280 storage temp.eratures above lOot are not suffi
h~ 11.6d), These results show that LPS activation cie!l.t.~t~rO~jt6 prevent mul.tiplication of the 
enhances the shelf life of pasteurized milk espe-:; :tJlermoc!.uncb~cten,!.,whICh had survived 
cially under refrigeration storage-since' normally~' I~-'J.l?llCh paste~~~tl~ll (WIth or »,IthOut LP actI
pasteurise"d milk shelf life is less than 24 h ~t RT ~,atI~n~, Howe\er. It IS ,noteworthy that pa~teur
and is given a "sale by date" of 7 d rnicter refrige~-'/ Izauon of LP treated Illllk. w~en do~e wIthin? h 
ation. The prolonged shelf life of LP treated pas~' I follo.w~ng the LP trea~ment ~oubles the ke,epIng 
teurised milk is explained bv the fact that cert in ~uahty of the pasteunsed mIlk under refngera-

. . a .Hon storage (+5 DC) 
bactena become weakened, bv the effect of LP , , 
treatment making them more ~usceptible to heat It would appear t~t LPS ~ the great~st irn-
treatment (Kamau et al.; 1990, 1991) This phe- pa~t on psychrotrop,luc bacte~a ~nd, certaIn heat 
no me non is less evident under RT storage of pas- reSIstant spore fo~ng bactena:,which no~~l1y 
teurised milk where the little time gain of several ~re th~ cause ,of s~Ollage of pasteunsed ~lk un
hours in shelf life of the milk is not of commercial r. er re ngeratJOn ~torage, It 'has, been shown that 
Significance, The effect of near optimum tempera- the LPS treat~ent: has bac~ericidal effect against 
tureconditions for growth of most milk spoilage g,ral1?-nega,tl\ e an~ bac~enos,t~tIC effect agaInst 
bacteria including thermoduric spore forming bac- grarn,-po~ltl~ e b~c!e,na, (~Jorck ef ~/. : 1978: 
teria that survive pasteurisation: far outweigh the:,C1ae~s,!p ~9i?:~' Kprhone~. ~19~9), Smce most 
beneficial effect of the LP treatment on the ther~" "Rs~c;~r?trop~,cba1tena ~e;,easIly destroyed un-

mal destrucu
'on oftl' , ' der standard pasteunzatlOn and usuallv regain Ie mIcroorgarusms, " '," ! , , . . ' , , ' , ' ,entrv IOtO pasteunzed mIlk dunng packaging 

Throughout the studIed storage conditIOns. .'<'- ':' !" ' .. ,' , " " , ' 

milk trelted with LPS and held for 0-6 h before ,t~~~ are,~~.t expec~ed,to ,~ol}tpb"ute,consIderably 
pasteurization performed significant1\. better than' .to the SpOl]~g~ of,refng~ra,t~d"IO~pouch pasteur-

th t d 'd 'Ik' Iz.ed Illllk. e un reate pasteunse m,l ,LPS treated milk 
held for 9~ i?"h w~sgenerally of p,oprer quatitf'; I~,~s impQrtant t9 pIention h~re th;!! the pas-
than the control. This shows that the time IiInit of teurisation iempe'1ture (~,?~~ii~?,)-~~~in this 
LPS holding time before pasteurization is between study. completel)' destroys'the'lactoperoxidase 
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nzvme in the milk which is a pre-requIsite for 
~asieurised milk quality test. It is now a,require
ment by European union that pasteurized milk 
should show a positive activity under peroxidase 
test to monitor and limit over·processing 
(Nicholette et ai" 2001, Barrett, 1998), However 
Standard pasteurization temperatures (6J

oC for ~O 
min or 72 qc for 15 s) do notdestr'oy the 

lactoperoxicfuse enzyme in ~ilk des~it,~',~~efr ,lt~{ 
extension of such pasteunzed Ill~l~ (Barrett, 
1998). From this fac,t it woul~, b~ o~J?rac,tic~1 ~
terest to test whether or not Ill-pouch past~!.lTls
ation temperatures lower than 80

0 C '£0.1": LPS acti-, 
vated milk would result in a product of any bett~r 
keeping quality than has been obtaine~ in.the pres~' 
ent study. . 

Conclusion 
Results obtained support and demonstrate the 

suitability of the activated LPS on pasteurized 
milk keeping quality by recording substantial hy
gienic quality and shelf life improvement on the 
treated milk stored under refrigeration. No physi
cal, chemical or organoleptic abnormalities oc
curred on LP treated milk. LP-treated milk 
stored/transported under high temperatures 26-27 
t should be pasteurized within 6 h of LP treat
ment and stored under refrigeration for the best re
sults on shelf life improvement. 
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