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SUMMARY

The antimicrobial ability of the lactoperoxidase system was increased by the 
addition of larger amounts of the thiocyanate and hydrogen peroxide at levels above 
those suggested by other authors. Results of laboratory and field trials revealed that 
the potentialized system was able to preserve poor-quality raw milk for longer periods 
of time, at “tropical” temperatures, than when used as recommended previously. It 
was possible to preserve some milks at 20°C for more than one day, without 
diminishing their overall quality. At 36oc, the milks did not show acidity develop­
ment for about 10 hours. Tests conducted under real collection and transportation 
conditions validated these findings. It was therefore proved that the system can be 
used practically and that its bactericidal /bacteriostatic effect on the spoilage flora of 
milk can be increased in order to overcome the particularly adverse conditions of milk 
handling in the tropics.

INTRODUCTION

P rese rv a tio n  o f  raw  m ilk  in  so m e  tro p ic a l reg ions p o ses  a n u m b e r  o f  
d iff ic u ltie s , m a in ly  in  its  h a n d lin g  a n d  tra n s p o r ta tio n  p ro cess , f ro m  th e  
fa rm s to  th e  p ro cessin g  o r  c o n su m p tio n  s ites. T h o se  tra n s p o r ta t io n  
p e r io d s  vary  f ro m  2 to  8 h o u rs , o r  even  lo n g er. M ilk p ro d u c e rs  o f  th e  
tro p ic s  in  dev e lo p in g  c o u n tr ie s  u su a lly  d o  n o t  c o u n t  w ith  an  a d e q u a te  
in f ra s tru c tu re  fo r  th e  a p p ro p r ia te  h a n d lin g  o f  raw  m ilk . T h is  s itu a tio n  
fo rces  p ro d u c e rs  to  fin d  m e th o d s  fo r  raw  m ilk  p re se rv a tio n , th e  a d d itio n
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o f  p ro d u c ts  th a t  re p re se n t a  p o te n tia l  p u b lic  h e a lth  h a z a rd , f o r  ex am p le , 
fo rm a ld e h y d e , a n tib io tic s  a n d  o th e rs  (1 ) . D u e  to  th e  f a c t  th a t  in  th e  sh o rt 
ru n  i t  is n o t  p o ssib le  to  fo resee  an  im m e d ia te  te c h n if ic a tio n  o f  th e  m ilk 
h a n d lin g  p ro c e d u re s , i t  b e c o m e s  n ecessary  to  lo o k  fo r  a lte rn a tiv e  p reserv a­
tio n  tech n o lo g ies . T h ese  te c h n o lo g ie s  sh o u ld  b e  cap ab le  o f  p ro te c tin g  
raw  m ilk  f ro m  spo ilage  fo r  p e r io d s  lo n g  en o u g h  to  assu re  its  safe  h an d lin g  
f ro m  th e  fa rm  to  th e  p ro cessin g  p la n t. T h ey  m u s t  b e  s im p le  to  u se , and 
n o t  p o se  any  k in d  o f  h a z a rd  fo r  th e  consum er.

T h e  basics o f  th e  la c to p e ro x id a se /th io c y a n a te /h y d ro g e n  p e ro x id e  (LP 
sy s te m ) h av e  b e e n  co v ered  d u r in g  th e  p a s t y e a rs  (2 -1 0 ). T h ro u g h  prev ious 
re sea rch , i t  has b e e n  es tab lish ed  th a t  in  o rd e r  to  a c tiv a te  th e  sy s te m , th e  
n a tu ra l c o n te n t  o f  th io c y a n a te  (SC N “ ) in  m ilk  sh o u ld  b e  ra ised  to  0 .25  
m M /lt, w ith  th e  su b se q u e n t a d d itio n  o f  th e  e q u im o la r  a m o u n t o f  h y d ro g en  
p e ro x id e  (H? Ok) ( 5 ,1 1 ) .  T h e  en zy m e w ill th e n  ca rry  o n e  o x y g en  m o lecu le  
f ro m  th e  H 20 2 to  th e  SCN “ , w h ich  is c o n v e rte d  m o s tly  to  O SC N “ , a 
b a c te r ia l in h ib ito r  th a t  is m o re  e ffec tiv e  ag a in s t g ram -n eg a tiv e  and 
p a th o g e n s  th a n  th e  use  o f  la c tic  b a c te ria .

T h e  p u rp o se  o f  th e  w o rk  h e re in  p re se n te d  w as to  p ro v e  th a t  th e  a n ti­
m ic ro b ia l p o w e r  o f  th e  LP sy s tem  can  b e  increased  b y  ra ising  th e  SCN“ 
an d  H2 0 2 levels in  e q u im o la r  p ro p o r tio n s , since  th e  en z y m e  is n o t 
lim itin g .

MATERIAL AND METHODS

O u r research  w o rk  w as ca rried  o u t  in  tw o  stages, f irs t u n d e r  te m p e ra ­
tu re -c o n tro lle d  la b o ra to ry  fac ilitie s , an d  seco n d  in  fie ld  tr ia ls , w o rk in g  in  
c o lla b o ra tio n  w ith  a 20,000  l t /d a y  m ilk  p a s te u r iz a tio n  p la n t.

F o r  th e  f irs t s tu d y  (1 2 ) , fresh  raw  m ilk  w as o b ta in e d  fro m  “ La P o s ta” 
A n im al R esearch  C e n te r  lo c a te d  18 k m  fro m  V eracru z , w ith  m ech an ica l 
m ilk in g  a n d  a  m ix ed  H o lste in -B ro w n  Swiss h e rd . F re sh  m ilk  w as ta k e n  to  
th e  la b o ra to ry  in  c lean  c o n ta in e rs , a t  a m b ie n t te m p e ra tu re , w ith in  60  
m in u te s  fo llo w in g  m ilk in g . A t th e  la b o ra to ry , sam p les  w ere  an a ly zed  for: 
t i t r a ta b le  ac id ity  (T .A .) , p H  an d  s ta n d a rd  p la te  c o u n t  (SPC ), acco rd in g  to  
th e  S ta n d a rd  M e th o d s  fo r  th e  E x a m in a tio n  o f  D airy  P ro d u c ts  (1 3 ). T he 
level o f  SCN -  n a tu ra lly  p re s e n t  in  each  m ilk  w as also  d e te rm in e d  as fo l­
low s: to  10 m l a liq u o ts  o f  th e  m ilk , 10 m l o f  20« /o  tr ic h lo ro a c e tic  acid 
w ere  a d d e d ; th e  m ix tu re  w as th e n  c e n tr ifu g e d  a t  3 ,0 0 0  rp m  fo r  10 
m in u te s , an d  th e  s u p e rn a ta n t  f ilte re d  th ro u g h  W h atm an  N o. 2 f i l te r  p aper; 
5 m l o f  th e  S o rb o  re a g e n t (1 0 0  g o f  F e ( N 0 3 )2 ,9H 2 O d issolved in  6 5 ° /o  
H N 0 3 ) w ere  a d d e d  to  1 m l o f  th e  f iltra te , a n d  ta k e n  to  1 It (w ith  d istilled  
w a te r) ; th e  m ix tu re  w as a llow ed  to  s ta n d  fo r  4 m in  a n d  its  ab so rb an ce  
read  a t  4 6 0  n m  in a Carl Zeiss PM 2K sp e c tro p h o to m e te r . O n ce  th e  SCN“ 
level o f  th e  m ilk  w as k n o w n , th e  LP sy stem  w as ac tiv a ted  in  d u p lic a te  
sam p les  a t  th e  IX , 2 X , 3X , 4 X  a n d  5X  p o te n c ie s , d e fin in g  p o te n c y  IX  as 
th e  c o n c e n tra t io n  o f  SCN “ an d  H20 2 o f  0 .2 5  m M /lt, 2X  to  0 .5 0  m M /lt, 
an d  so on . T h e  SCN “ a n d  H2 0 2 levels w ere  fixed  b y  d ire c t a d d itio n  from  
s to c k  s o lu tio n  o f  N aSC N , a n d  p re p a re d  fresh  da ily  fro m  3 0 ° /o  H 20 2 
(b o th  B ak er, A. R .). T h e  rem ain in g  H2 0 2 w as m o n ito re d  w ith  T iQ 4 , by 
th e  m e th o d  o f  F e rrie r , O lson  an d  R ich a rd so n  (1 4 ) . T h e  L P -trea ted  m ilks, 
a lo n g  w ith  th e ir  re sp ec tiv e  c o n tro ls  w ere  s to re d  in  la b o ra to ry  in c u b a to rs
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se t a t  2 0 , 2 4 , 2 8 , 32  o r  3 6  ± 0 . 5 O C .  T h e ir  d e te r io ra t io n  w as fo llo w ed  a t  
reg u la r in te rv a ls  u n til  spo ilage  w as ev id en t.

T h e  seco n d  s tu d y  (1 5 ) was ca rried  o u t  u n d e r  a c tu a l c o n d itio n s  o f  m ilk  
co lle c tio n  a n d  tra n s p o r ta tio n  u se d  by  a  m ilk  p a s te u r iz a tio n  p la n t  lo c a te d  
in  th e  c o u n ty  o f  V eracru z . E ach  o f  th e  fo u r  c o lle c tio n  ro u te s  (A , B , C 
and  D) w as s tu d ie d  in  te rm s o f  tim e  re q u ire d  f o r  th e  m ilk s  to  reach  th e  
p la n t, a n d  te m p e ra tu re s  a t  w h ich  th e  m ilk s arrived . A t th e  p la n t, a t  le a s t 
2 0  sam ples o f  each  ro u te  w ere  an a ly zed  fo r  th e ir  SCN-  c o n te n t  to  d e te r ­
m ine  an  average fo r  each  ro u te . L a te r, a d d itio n s  o f  SCN-  an d  H20 2 
w ere  ca lc u la ted  a n d  p e rfo rm e d  a t  th e  co lle c tio n  p o in ts , u s in g  s to c k  so lu ­
tio n s  o f  th e  reag en ts , p re p a re d  a t  th e  p la n t  la b o ra to ry  a n d  ca rried  co ld . 
T h e  LP sy s tem  w as ac tiv a te d  f irs t  in  5 0 0  m l sam ples a t  p o te n c ie s  IX  to  
4X . T w o  c o n tro ls  w ere  used : o n e  re frig e ra ted  sam p le  w ith  n o th in g  a d d e d , 
an d  o n e  a t  a m b ie n t te m p e ra tu re  w h e re in  th e  ch em ica l c u rre n tly  used b y  
th e  p la n t  as p reserv a tiv e  w as a d d e d  (C 1 0 2 ). h i a  seco n d  se t o f  tria ls , th e  
sy s tem  w as ac tiv a te d  in  4 0  It can s a t  p o te n c y  3 X . h i b o th  se ts  o f  ru n s  th e  
m ilk s  w ere  an a ly zed  u p o n  th e ir  a rriva l fo r  SPC and  T .A .; th e ir  te m p e ra ­
tu re s  a n d  tra n s p o r ta t io n  tim es  w ere  also  reco rd ed .

RESULTS AND DISCUSSION

T h e  b e h a v io r o f  m ilk s  s to re d  a t  2 8 ° C , w h ich  m a y  b e  co n sid e red  a 
te m p e ra tu re  ty p ic a l o f  th o se  fo u n d  in th e  tro p ics ,is  p re se n te d  in  F igu re  1. 
T h e  o rd in a te  w as tran so rm ed  to  in c re m e n ts  in  T .A ., as c o m p a re d  to  th e  
in itia l values, s ince  th is  w as v a riab le , rang ing  fro m  0 .1 4  to  O .I80 / 0 . E ach 
p o in t  is th e  average o f th re e  ru n s. A s o b serv ed , fo r  so m e  tre a tm e n ts , 
sh o rtly  a f te r  th e  a c tiv a tio n , th e  T . A. dec reased  b e lo w  th e  in itia l value. 
T h is  has b een  a common  fin d in g  in  p rev io u s  w o rk s  o f  o u r  team, but h as 
n o t  b e e n  re p o r te d  in  th e  lite ra tu re . A lth o u g h  th e  e x a c t o rig in  o f  th is  
a c id ity  loss w as n o t  d e te rm in e d , i t  is su p p o sed  to  b e  d u e  to  th e  fo rm a tio n  
o f  O H -  rad ica ls  o r  to  th e  n e u tra liz a tio n  o f  h y d ro g e n  io n s b y  re a c tio n  w ith  
a sy s te m  p ro d u c t  o r  b y -p ro d u c t.

O bserv ing  th e  d e v e lo p m e n t o f  T . A. o f  th e  m ilk s  ac tiv a te d  w ith  th e  
system  a t  d if fe re n t  p o te n c ie s , i t  is possib le  to  n o tic e  an  inverse ly  p ro p o r­
tio n a l re la tio n sh ip  b e tw e e n  p o te n c y  an d  ra te  o f  ac id ity  d ev e lo p m en t. 
P o te n c y  IX  —w h ich  is th e  o n e  reco m m en d ed  b y  resea rch ers  w o rk in g  in  
o th e r  c o u n tr ie s  as Sri L anka  (1 6 ) , P o land  (1 7 , 1 8 ), K en y a  (1 1 , 19), an d  
a lso  in  M exico  (2 0 )— d o e s  h av e  so m e p re se rv a tio n  a b ility , b u t  i t  is m u ch  
sm alle r th a n  th e  o th e r  p o te n c ie s  a n d  w o u ld  n o t  seem  likely  to  solve th e  
p ro b le m  o f  m ilk  tra n s p o r ta t io n  fo r  lo n g  p e rio d s  o f  tim e  a t  h igh  te m p e ra ­
tu re s . T h e  o th e r  p o te n c ie s  show  th a t th e  q u a lity  o f  th e  m ilk s  co u ld  be  
e x te n d e d  u p  to  14 h o u rs . T h e se  re su lts  co u ld  a p p e a r very  so u n d , b u t  
co n sid e rin g  th e  fa c t th a t  th e  e x p e rim e n ts  w ere  m ad e  w ith  “g o o d ”  
q u a lity  m ilk , w ith  a s ta n d a rd  p la te  c o u n t (SPC ) o f  a b o u t  105 c fu /m l, 
p re se rv a tio n  tim es w o u ld  su re ly  d ecrease  w ith  p o o r-q u a lity  m ilks, as 
th o se  u su a lly  h a n d le d  in th e  tro p ic .

T h e  re su lts  o f  all th e  ru n s  a t  th e  te m p e ra tu re s  a n d  p o te n c ie s  s ta te d  
above a re  c o n d e n se d  in  T ab le  1, in  te rm s  o f  p re se rv a tio n  tim e , d e fin e d  as 
th e  tim e  in h o u rs  re q u ire d  fo r  th e  T. A. to  reach  0 .0 1 ° /o  ab o v e  its  in itia l 
value. P rese rv a tio n  tim es d e c rea sed  w ith  te m p e ra tu re , a n d  w ere  m in im u m
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FIGURE 1

Developmentof Titratable Acidity in milksstoredat 28°C. O  Control O  Milk 
treated with the LP system at potency IX, A  potency 2X, % potency 3X,A  

potency 4X, |  potency 5X

a t  3 2 °C w h ich  a p p a re n tly , is th e  o p tim u m  g ro w th  te m p e ra tu re  fo r  th e  
n a tu ra l f lo ra  o f  m ilk . B jo rck  (1 1 )  re p o r te d  p re se rv a tio n  tim es fo r  p o te n c y  
I X  o f  7 -8  h o u rs  a t  30OC, an d  15-16  h o u rs  a t  20<>C. I t  m ay  b e  co n sid e red  
th a t ,  a lth o u g h  w e a re  co m p arin g  tw o  d if fe re n t  e x p e rim e n ts  m ad e  in  tw o  
d if fe re n t  c o u n tr ie s  an d  m ilk s , o u r  p re se rv a tio n  tim es  ach ieved  w ith  
p o te n c ie s  above  IX  are  m u c h  h ig h e r  th a n  h o se  re p o r te d  p rev io u sly . Based 
o n  o u r  d a ta , w e c a n  fu r th e r  suggest th a t  m ilk s  s im ila r to  th o se  used  in  o u r 
te s ts , s to re d  a t  an  average te m p e ra tu re  o f  2 0 o C , c o m m o n  in  h ig h er lan d s 
w ith  te m p e ra te  c lim a te , m a y  k e e p  its  o rig inal T . A . f o r  o v er o n e  d ay , 
a llo w in g  ev ery -o th e r-d ay  p ick  u p . A t 28<>C m ilks can  b e  k e p t  w ith o u t 
change fo r  over 12 h o u rs , an d  fo r  a b o u t  10 h r  a t  3 6 °C , th e  la s t tw o  
te m p e ra tu re s  b e in g  c o m m o n  in th e  tro p ic s . N evertheless, th o se  tim es 
sh o u ld  allow  th e  p ro d u c e r  to  tra n s p o r t  h is m ilk  to  th e  p ro cessin g  p la n t, 
w h e re  i t  is rap id ly  c o o le d . A  s tro n g  l im ita tio n  arises w h en  th e  s to rag e  o r 
tr a n s p o r t  te m p e ra tu re  is c lo se  to  32<>C, since  th e  sy s tem  is o v e rp o w ered  in



VOL. XXXVI (DICIEMBRE, 1986) No. 4 729

TABLE 1

EFFECT OF ACTIVATION OF THE LP SYSTEM POTENTIALIZED IN RAW 
MILKS STORED AT DIFFERENT TEMPERATURES (PRESERVATION 
TIMES IN HOURS REQUIRED TO OBSERVE A CHANGE IN O.Olo/o OF 

THEIR INITIAL T.A.*)

Sample 20°C 24°C 28°C 32° C 36° C

Control 8 6 4 4 4
IX 19 10 6 3 5
2X 27 13 14 5 —
3X 26 — 13 3 10
4X 26 23 16 6 —
5X 22 — 13 9 11

* Dashes indicate runs not performed.

less tim e  b y  m ic ro b ia l g ro w th . In  such  a s itu a tio n , a  v iab le  a lte rn a tiv e  
w o u ld  b e  to  p e rio d ica lly  reac tiv a te  th e  sy s tem  b y  th e  a d d itio n  o f  I12 0 2 
o n ly , s ince  th e  level o f  SCN -  is  o n ly  s ligh tly  red u ced .

B ased o n  th e  en co u rag in g  re su lts  derived  fro m  th e  la b o ra to ry  s tu d y , i t  
w as d ec id ed  to  ta k e  th e  sy s tem  to  w o rk  in  th e  fie ld . F ro m  in itia l observa­
tio n s , i t  h ad  b e e n  n o tic e d  th a t  th e  m ilk s  w ere  o f  a  very  p o o r  m ic ro b io lo g ­
ica l q u a lity , w ith  SPC  in  th e  range o f  106 - 1 0 8 c fu /m l. O th e r  fin d in g  w as 
th a t  th e  SCN " c o n te n t  o f  m ilk s  f ro m  each  ro u te  w as v ariab le  hav ing  
d e te c te d  th e  fo llo w in g  values:

R o u te SCN" (m M /lt)

A 0 .1 9  ± 0 .0 7 2
B 0.11  ± 0 .0 3 4
C 0 .1 2  ± 0 .0 3 8
D 0 .1 5  ± 0 .0 6 3

D ep en d in g  o n  th e  SC N " c o n te n t ,  th e  m ilk  f ro m  each  ro u te  w as tre a te d  
d if fe re n tly , u sing  its  o w n  average SC N " c o n c e n tra tio n  as th e  basis  fo r  
c a lc u la tio n  o f  th e  a d d itio n  o f  ex o g en o u s  SCN ", in  o rd e r  to  f ix  i ts  levels a t  
th o se  re q u ire d  f o r  th e  d if fe re n t  p o te n c ie s . A m ong  a n u m b e r  o f  e x p e rim e n ­
ta l ru n s  o n  ea c h  ro u te , F ig u re  2 sh ow s th e  T . A. a n d  SPC o f th e  d if fe re n t 
m ilk s  in  e x p e r im e n ts  w ith  5 0 0  m l. I f  th e  o rig inal q u a lity  o f  th e  m ilk  is 
co n s id e re d  as th e  o n e  re p re se n te d  b y  th e  re frig era ted  sam p le , w e ca n  see 
th a t  p o te n c ie s  IX , 2 X  a n d  4 X  w ere  u n a b le  to  re ta rd  acid  p ro d u c tio n  an d  
b a c te r ia l p ro life ra tio n . I t  seem s c lear th a t  th e re  is a k in d  o f  ad d itiv e  
e f fe c t b e tw e e n  p o te n c y  an d  b ac te rio s ta s is , b e in g  p o te n c y  3 X  a p p a re n tly  
th e  m o s t a d e q u a te  in  th is  ru n , a n d  also  in  m o s t o f  th e  o th e rs . A gain , th e  
h igh  in itia l b a c te r ia l c o u n ts  a re  n o tic e a b le , w h ich  is th e  h a rd e s t d if f ic u lty  
to  ov erco m e w ith  a n y  p re se rv a tio n  sy stem . O n th e  o th e r  h a n d , th e  c h em ­
ica l o f  c u r re n t  u se  b y  th e  p la n t  d id  n o t  co m p are  w ith  a n y  o f  th e  p o te n c ie s
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F i g u r e  2. Titratable acidity {void bars) and Standard Plate Count (solid bars) 
of raw milk samples in 500 ml bottles. The milks were collected in 
route C, with a transportation time of 6 hours and temperature at 
arrival of\32°C.

FIGURE 2

Titratable acidity (void bards) and Standard Plate Count (solid bars) of raw milk 
samples in 500 ml bottles. The milks were collected in route C, with a 

transportation time of 6 hours and temperature at arrival of 32°C

o f  th e  LP sy s tem , b e in g  th e  m ilk  tre a te d  w ith  C 102 w ith in  th e  ran g e  o f  
T . A . o bserved  in  every  d a y  o p e ra tio n  d u rin g  th e  su m m er. In  m o s t  o f  th e  
o th e r  ru n s , th e  p a t te rn  w as sim ilar, co n c lu d in g , th e re fo re , th a t  th e  u se  o f  
th e  LP sy s tem  o ffe rs  a  b e t te r  ch o ice .

W ith th e  sy s tem  te s te d  in  a ll ro u te s  u n d e r  d if fe re n t  tim es  a n d  te m p e ra ­
tu re s , i t  w as fo u n d  th a t  th e  p o te n c y  3 X  ap p ea red  to  b e  th e  m o s t a d e q u a te  
fo r  o u r  c o n d itio n s . A  series o f  ru n s  w as m ad e  u s in g  th is  p o te n c y  in  all 
ro u te s , b u t  in  4 0  I t can s, th a t  is, th e  u n i t  fo r  reg u la r h a n d lin g  o f  th e  raw  
m ilk  b y  th e  p la n t. A n ex am p le  o f  th e  4 0  I t ru n s  is p re se n te d  in  F ig u re  3 . 
A gain , th e  m ilk  tre a te d  w ith  th e  sy s tem  w as s im ila r in  T . A. a n d  SPC to  
th e  re fr ig e ra te d  sam p le , a n d  b e t te r  th a n  th e  re s t  o f  th e  m ilk  tre a te d  w ith  
C 102 . T h e re  w ere  o th e r  ru n s  th a t  involved  lo n g e r  tra n s p o r ta t io n  tim es 
an d  h ig h e r  te m p e ra tu re s ; in all o f  th e m , e x c e p t w h en  th e re  w as 
m ish an d lin g , th e  LP sy s tem  p ro v ed  its  e ffec tiv en ess , y ie ld in g  m ilk s  w ith  
ch a ra c te ris tic s  th a t  s till a llo w ed  th e ir  p ro cessin g  in to  p a s te u riz e d  m ilk .

O ne  o f  th e  im p o r ta n t  p o in ts  o f  th e  w o rk  h e re in  re p o r te d  is th e  fa c t 
th a t ,  p ro v id in g  th a t  th e  p la n t ’s c h e m is t p re p a re d  th e  re a g e n t so lu tio n s , th e  
tr a c k  d riv e r  w as ab le  to  ac tiv a te  th e  system  a t th e  c o lle c tio n  p o in ts , 
s im p ly  b y  ad d in g  in  o rd e r  th e  c o n te n ts  o f  tw o  tu b e s , w h ich  w ere  carried  
co ld  in th e  t r u c k ’s c ab in . T h is p ro p o se s  th a t ,  w ith  a d e q u a te  tech n ica l 
su p erv is io n , th e re  sh o u ld  n o t  b e  an y  n e e d  fo r  spec ia lized  tra in in g  o f  th e  
m ilk h an d le rs .

W ith re fe re n ce  to  th e  p o ssib le  h e a lth  risk s f o r  u sing  th e  sy s te m , th e  
o n ly  c o n c e rn  co u ld  a rise  f ro m  th e  SC N ", w h ich  is k n o w n  as a g o itro g en ic  
ag en t. H ow ever, an  e x c e lle n t review  b y  R e ite r  a n d  H arn u lv  (2 1 )  d ep ic ts  
th e  m o s t im p o r ta n t  s tu d ie s  m ad e  so fa r  o n  th is  su b je c t. I t  is p o ssib le  to  
say th a t  even  using  p o te n c y  3 X  —w h ich  re p re se n ts  a level o f  a b o u t

(*> 0.18
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FIGURE 3

Titratable acidity (void bars) and Standard Plate Count (solid bars) of raw milk in 
40 It cans. The milks were collected in route B with a transportation time of 6 hours 

and temperature at arrival of 33°C

42  p p m  o f  SCN~—, th e  sy stem  is  n o t  e x p e c te d  to  in d ire c tly  p o se  a n y  risk  
fo r  th e  co n su m er. T h e  H2 0 2 d o e s  n o t  p re s e n t a n y  h e a lth  h a z a rd  b ecau se  
it fad es  o u t  a few  h o u rs  a f te r  its  a d d itio n , s ince  it  is c o n su m e d  as su b s tra te  
by  th e  sy s tem , y ie ld in g  H 2 O . F in a lly , th e  in h ib i to r  fo rm e d  b y  th e  reac ­
tio n , th e  O SC N -  am o n g  o th e rs , is n o t  s ta b le  to  th e  p a s te u r iz a tio n  t r e a t ­
m e n t, so th e re  is n o  in h ib ito r  rem ain in g ; in  th e  e v e n t th e re  w ere  a n y , th e  
sam e review  b y  R e ite r  a n d  H am u lv  s ta te s  th a t  i t  w ill n o t  a f fe c t  ad v erse ly  
h u m a n  cells o r  o rgans. F u r th e rm o re , i t  h as  b e e n  suggested  b y  so m e  
research ers  th a t  th e  LP sy s tem  ex is ts  in  th e  m o u th  a n d  m a y  p la y  a ro le  
against th e  m ic ro o rg an ism s re sp o n s ib le  fo r  o ral cav ities  (2 2 ) .

F in a lly , it  m u s t b e  s tro n g ly  stressed  th a t  n o  ch e m ic a l o r  b io ch em ica l 
m e th o d  o f  m ilk  p re se rv a tio n  sh o u ld  b e  u sed  to  s u b s t i tu te  o r  m ask  p o o r  
hy g ien ic  p ra c tic e s  o f  m ilk  h a n d lin g , a n d  th a t  m ilk s  w ith  orig inal h igh 
b a c te ria l c o u n ts  c a n n o t y ie ld  g o o d -q u a lity  m a n u fa c tu re d  p ro d u c ts . We 
p ro p o se  a sy s tem  th a t  m a y  c o n tr ib u te  to  relieve th e  h o t  p ro b le m  o f  raw  
m ilk  p re se rv a tio n  in  w arm  reg io n s o f  d ev e lo p in g  c o u n trie s , h i th e  m ed iu m  
to  lo n g  te rm , th e se  reg ions sh o u ld  b e  ab le  to  a d o p t  re fr ig e ra te d  tra n s p o r ta ­
tio n  an d  s to rag e  fo r  th e ir  p ro d u c t ,  a lo n g  w ith  b e t te r  s a n ita tio n  p ra c tic e s  
fo r  its  h an d lin g .
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RESUMEN

POTENCIALIZACION DEL SISTEMA LACTOPEROXIDASA PARA LA 
PRESERVACION DE LECHE CRUDA EN LOS TROPICOS

Se aumentó la capacidad antimicrobiana del sistema lactoperoxidasa, mediante la 
adición de tiocianato y peróxido de hidrógeno en cantidades mayores a las sugeridas 
por otros autores. Los resultados de laboratorio y las pruebas de campo revelaron que 
el sistema potencializado pudo preservar leches de baja calidad microbiológica, a tem­
peraturas “tropicales” por períodos más largos que al usarlo como se recomienda en 
la literatura. Se pudo conservar leches a 20°C por más de un día, sin menoscabo de su 
calidad general. A 36° C, las leches no acusaron desarrollo de acidez durante el térmi­
no de 10 horas. Las pruebas realizadas en condiciones reales de recolección y trans­
porte validaron los resultados de laboratorio.

Se logró así probar que el sistema lactoperoxidasa es viable de uso en la práctica, 
y que su poder bactericida/bacteriostático sobre la flora deterioradora de la leche 
puede aumentarse a fin de superar las condiciones especialmente adversas que involu­
cra el manejo de la leche en los trópicos.
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