Bacterial Counts of Buffalo Milk Preserved with
Différent Concentrations of Hydrogen Peroxide
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Tha effact of diferant concomtrations of hydmm ntm:ld:: (004, 006 and 0.08 pen cent)
om the standard plate covats of nneppded boffale milk during sumger mondhs wag, .
investigated, Counts were also detonned for milk prescrved in. the glass, Elumlnlum :

and sarthen coblainess.
The differences betwsen the effects of differeat contentrations of hydrogen peréixide -

used wete found highly slinifizant. in the untreated samples, thete was a dimey
reletionship between thatime of storage and mandard plate counts {r=+0.99). In the.
treated samphes, thera was an {nverse relationship between the standard plate counts gng
the amount of hydeogen peroxide used (ra=—0.89),

The resnits of these investigations ltad to four muin conclusions: () Under & tropical
envlronmeat, fatybaffalo milk can be presserved with 0,06 per cent hydrogen peroxide
up to about 21 hours and with 0.08 per cent bydrogen peroxide up to pbout 38 hoer
after milking without ndverse effects on its wholesomenegs. (#) Buffala milk can be
pressrved with 0.06 per cent hydrogen peroxide In clean {washed with soap and water)
alominium and unglazed earthen conlainars up 1o aboyt 21 I'murs afrer nulkip]. Fer 8
Tonger prescrvation, higher concentrations will be necessary. ' The overall” Erﬂﬂlmf}f of
hydrogen peroxide is high in the glass, medium in the aluminium, and low in the
unglazed earthen containers. (iid) A stapdacd plate count of 1,3000 00H) per ml hag bean
suggested for purposes of fixing minlmum microbial standards of elean buifalo muk
in Pakistan, (fv) Since the prosduction, proczssing, and sale of buffalo milk is besct
wlth innomerable public health problems, work on milk microbes under tropical
environmenles should be intensified, specially in relation to the Jdaicy practices and
squipment in yogue in the differsnt patts,

INTRODUCTION

Of different kinds of milk produced in Pakistan, that of she-buffaloes
(Bos bubalis) is most important quantitatively as well as quahtaﬁvﬂly of
the total pmductlon of 236.3 million maunds during 1965, 131.2 miltion taunds
{56 per cent} represented buffale milk (Haq and Masud, 1966} Qualltatwe]}r.
buffafo milk is relished and given preference over milk of other kinds becauss’
of its high fat content (6-8 per cent). Even though she-buffaloes have emerged
as important dairy animals in this countey, very little has so far been done to
investipate the problems of production, processing, and consumption of buffalo
milk. Since the production of clean milk and its contumption in & wholdsome
condition depend lacgely on the extent of its contamination, it is of peramonnt
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importance to study the microbes invading buffalo milk,  As milk is prome to
very guick spoilage, this creates many public heaith probiems, specially during
the summer months. The daily per capita consumption of milk in the country
belng small (7.2 oz.), the country can ill-afford the spoilage of milk even in
small quantities.
F There are soveral methods of preventing the spoilage of milk, and pre-
serving it in a whalesome condition over prolonged periods, such as, keeping
at tow temperatures, pasteurization, and addition of preservatives like hydrogen
peroxide, 'The last named agent has been used in other conntries for presorving
cow milk, but it has not been tried on a farge scale in tropical countries, less so
for preserving buffalo milk. Occasionally, when hydrogen peroxide was used
for preserving buffalo milk, sfforts do not appear to have been made to deter-
mine the bacterial contents of milk as affected by different concentrations of
this preservative in Pakistan or abroad (WHO, 1962; Karim et al., 1962).
The studies reported in this paper were organized to investigate the
effects of different concentrations of hydrogen peroxide on the standard plate
counts of bufizlo milk during the summer season. The counts wers determined
for mitk preserved in the glass, aluminium, and garthen containers. It is hoped
that the study will prove helpful in thres ways, viz., {a) it will help producers and
congumeors in prolonging the life of fluid milk, (5) it will enabls the long-distance
haulage of milk in a wholesome condition, and {¢) it will essist in introducing
bacteria] standards for market milk in Pakistan. In its final analysis, the study
wilt go a long way in developing the dairy industries in the country.

REVIEW OF LITERATURE

As far as ascerfained, the literature does not appear to report the effact
of different concentrations of hydrogen peroxide on the standard plate counts
(SPC3) of buffalo mitk during the summer months. Even in those tropical and
subtropical countries, where buffalo milk is produced in substantial quantities,
no work seems to have been done in this regard {WHOQ, 1962; Karim et ai,
1962).

Considerasble work has been done on the pressrvation of cow milk with
hydrogen peroxide, but the major emphasiy seems to have besn placed on the
compatative utility of this preservative as a substitute for pasteurization, or as
an agent to improve the keeping quality of milk in cold ¢limnatza, Babad and
Boros (1962) working with raw milk held at 26-28°C, reported reductions of
922423 and 93.4 £ 2.1 per gent in bacterial counts, following the addition of
0.2 and 03 per cent hydrogen poroxide respectively. Gregory & al. (1961)
reported that the bacterial counts of clean milk decreased from 1108 to 4
per ml, gnd those of contaminated milk from 13X 105 to 1103 per ml. when
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milk was treated with 0.05 per cent hydrogen peroxide for 8 hours at 24°C,
Roundy (1958) treated milk with 0.06, 9.047, and 0.038 per cent hydrogen
peroxide at 127°F for 40 seconds, and found corresponding decrsases of
84.04, 82.35, and TR.67 per cent in the total bacterial contents. Sattz 2f al
(1943 cited by Luck, 1962) added 0.08, 0.10, and 0.12 per cent of hydrogen
peroxide to cow milk at 32°C., and found a reduction in bacteria to the
extent of 93.57, 99.53, and 99.96 per cent respectively after 20 hours, Monaci
{1949 cited by Luck, 1962) found a reduction varying from 74.3 to 96.3 per
cent with (.08 per cent hydrogen peroxide, acting on milk for 12 te 24 hours
at 20-22°C, and at 28-20°C. Nambudripad and Iva {1951 cited by Luck, 1942)
found that (.05 per cent hydrogen peroxide inactivated species like Streptococcus
laceis and Escherichia coli in § to 3 hours, those like 5. figuefaciens and Becilhes
cereius in 4 1o 7 hours, and B, mepgatheriunt apd 8. subtilis in 16 to 18 hours,

Hydrogen peroxide destroys most of the pathogenic micro-organisms, but
Mycobacterhian tuberculosis is resistant even up to (.8 per cent concentration.
Burucella abortus and B. melitensiy are destroyed within 3 t0 24 hours with s
concentration of 0.08 per cent at 20.32°C. The same concentration kills
Salmonellg typhozg in 8 to % hours at 17-32°C. Consegquently, if milk is intended
for fluid consumption, it is ¢ssential that hydrogen peroxide treatment is
followed by standard methods of processing to snsure the destruction of dis-
ease-producing microbes.

Depending npon loce]l conditions, different workers have used different
concentrations, varying from (009 to 0.3 per cent (byv weight) of hydrogen
peroxide, but FAD (1957) recommends that the quantity of this pressrvative
should in no circumstance exceed 0.8 gm. per litre of milk (L.e., 0.08 per cent),
and it should preferably be 0.1.0.4 gm. per Ftre {j.e., 0.01.0.04 per cent) of
milk intended for fluid consumption, Any quantity in excess of 0.1 per cent
influences the constituents of milk unfavourably,

Hydrogen peroxide is a strong oxidising agent {oxidation potential
=—1.8120.03 V.) and, when brought into contact with bacteriz, exerts a
bacteriostatic and bactericidal action. The exact mode of its action in destroy-
ing bacteria is not known. While some attribute its effectiveness to oxygen de-
veloped in statu naseendi, others opine that it is the undecomposed hydrogen per-
oxide which is so effective {dissaciation constant: HyO0,=H+00H-OH +07),
The bactericidal efficiency of this preservative depends on: (2) coneentration—
concentrations of 0.001—{.) per cent inhibit and those of a higher order
destroy nﬁm-:r:rganisms it room temperature (Schumb ef al, 1955), (3) tem-
perature and period of treatment—the Influence of hydrogen peroxide ig
intensified with an increase in temperature and time of treatment (Luck, 1962),
(¢) initial bacterial contents of milk—the higher the initial count, the lesser
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is the bactericidal eficiency, for the catalase in milk decomposes hydrogen per-
oxide (Nambudripad et af., 1952) (d) kind of bacteria—microbes like M, mbercu-
Josts and B, subtilis are more resistant to the action of this preservative than £.
eoftand 5. Jactfs (Nambudripad and Fye, 1951 cited by Luck, 1962) and {e) kind
of milk containers—materials fike aluminium, borosilicate glass, and polyethylene
are more highly compatible with this preservative than steel, copper, tin, and
noda-glass, which decompose hydrogen peroxide and render it ineffective rapidly
(Schumb es gf., 1955). 1n the light of these facts, it is obvions that a maxigmym
bactericidal effect can be obtained if hydrogen peroxide is added to milk soon
after milkiog {when the initial bacterial count is Jow, and milk is at body teme
perature), and in sanitized containers made of materials compatible with
hydrogen peroxide.

The Expert Group of FAQ {1957) has stated that, of the various preserva-
tives available for milk, the only one permissible is pure grade hydrogen peroxide,
They have recommended that: (a} hydregen peroxide treatment should be
tolerated only in exceptional cases, and in warm or technically less developed
countries, where tapid transport of producers’ milk te processing centres is not
possible, or where efiective cocling of milk cannot be carried out, () the
addition of hydrogen peroxide should be carefully contrelled and its complete
removal ensured before milk Is retailed for human consumption, (¢) since
hydrogen peroxide does not destroy all pathogenic microbes, milk treated with
it must subsequently be subjected to effective heat freatment, and {d) further
investigations should be conducted to evalvate more precisely the changes in
the quality of milk in relation to human health and putrition. Kon (1964) has
recently stated that, while striving for perfection, people should accept treatment

with fiydrogen peroxide, intelligently applied when need demands, as a timely
and useful measure,

MATERIAL AND METHODS

Material: In all, 15 composite samples (comprising 60 samples and
385 plates) of raw milk from she-buffaloes of Niit and Ravi breeds, maintained
by the West Pakistan Agricultural University, Lyallpur, were collected for
jpvestigations spreading over four summer months {July-October, 1963).
Every composite sample contained milk from $ to 9 she-buffaloes, and was
taken within 15-20 minutes of milking from the pail used by the University
Dairy Farm for routine bulking, Of these, 10 composite samples were used
{o investigate the effects of different concentrations of hydrogen peroxide on
the bacterial connts of milk: while the other 5 composite samples were preserved
with hydrogen peroxide to investigate the growth of bacteria ns pffacted by the
material of the containers, viz., glass, aluminium, and unglazed earth. These
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contaigers were employed becavse they are the commonsaat types of containers
in vogue all over the country, and because aluminium is highly compatible with
hydrogen peroxide. Tha glass containers were sterilized, but those of aluminium
#nd carth wers pot sterilized purposely: they were used after cleaning with soap
end hot water, a3 is the practice in an average home,

. Methoda: All composite samples were processed in the laboratory
within 20-35 minutes of milking. In the first set of experiments, every com-
posite saraple was divided into four samples, each measuring 100 ml. One
sample was kept aside to serve as contrel; while the remaining three samples
were treated with hydrogen peroxide (30 per cent by weight), to yield final
concentrations of 0,04, 0.05, and 0.08 per cent of the preservative. To obtain
bacterial courts after 12, 24, and 36 hours, milk was kept in 12 separate fasks
(3 for control and 9 for hydrogen peroxide treated gamples), 5o as to minimize
contamination {rom the handling of the same flask every twelve hours. For
purpose of determining standard plate counts, milk was diluted in sterilized

distilled water, making dilutions varying from 1078 to 1078 with usual precautions

(APHA, 1953; Foster e gl., 1957), Plating was done on Milk Protein Hydro-
lysate Medium (BBL, 1964), and the plates were incubated at 32°C. for 484 3
hours. As three or four dilutions were used for each sample, only such readings
were nocepied as showed proximity to each other in two out of the thres or thres
out of the four dilutions made. The average bacterial counts thus cbtained
were then subjected to analysis of variance, “t* test, and coefficient of corrala-
tion. In the second set of experiments, the seame procedore was followed for
plating samples preserved in the glass, aluminium, and earthen containers,
except that the concentration of hydrogen peroxide wag kept constant at 0406
per cent.

In all cases, milk samples were kept in the laboratory at ordinary room
temperature, The laboratory temperatures for the period of experimentation
(7.., 36 hours for every sample) were recorded with the help of a maximum-and-
minimum thermometer; while the corresponding daily atmospheric temperatures
{t.e., 48 hours for every sample) were obtained from the Physics and Metoorolos
gicel Department of the West Pakistan Agricultural University, Lyallpur. Al
investigations were cartied out in room temperatures varying between 86° and
38°F (atmospheric temperatures between 70° and 106°F).

RESULTS AND DISCUSSION

(1) Standard Plate Counts Milk Preserved in Glass Flasks

The standard plate counts (SPCs) of the 10 composite samples of buffale
milk stored in sterile glass containers were taken and the average couats of the
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samples are summarized in Table 1.

TaBLE 1. Standard Plate Counts of Buffalp Milk Preserved with
Different Concenvrations of Hydrogen Peroxide.

Mean temperature Time of Average plate counts per ml, (00)
(FE} plating -
after Normal Milk preserved with
Atmosphere Room  milking milk hydrogen peroxide
{rontrol)

0.04%  0.06%  008%

25 min. 1,446%  1,446% [ A46% 1 446*
£7 92 12 hr. 94,703 510 203 148
(70-106)  (86-98) 24 hr. 253,199 16,151 8,565 2,825
36 hr. 358,650 40,185 20018 13,370

*Counts before adding hydrogen peroxide,

Table 1 (Fig. 1) reveals that the initial count of 1.4 million pet ml. multi-
plied to 94.7 million after 12 hours, 25,2 million after 24 hours, and 358.7
million per ml. after 36 hours in the case of the control samples, f.e., the initial
count increased 63 times after 12 hours, 175 times after 24 houts, and 248 times
after 36 hours. In the samples treated with 0,04 per cent hydrogen perozide,
the mitial count of 1.4 millien dropped down to 0.5 million after 12 hours, and
multiplied to 16.2 and 40.2 million per ml. after 24 and 36 hours respectively,
1e., the initial couat fell down by two-thirds after 12 hours, aad increased 11
and 28 times after 24 and 36 hours respectively. In the samples treated with 0.06
per cent hydrogen peroxide, the initial count dropped down te 0.2 million per
ml. after 12 hours, and multiplied to 8.6 and 20.0 millisa per ml. after 24 and 36
hours tespectively, i.e., the initial count felt down by six-sevenths after 12 hours,
but increased 6 and 14 times after 24 and 36 hours respectively. In the samples
ireated with 0.08 per cent hydrogen peroxide, the initial coant dropped down
to 0.1 million per ml, after 12 hours, and multiplied to 2.8 and 134 million
per ml. after 24 and 36 hours respectively, f.e., the initial count fell down by
nine=tenths after 12 hours and increased 2 and 9 times after 24 and 36 hours
respectively,

The analysis of variance showed that the differences between the effects
of different concentrations of hydrogen peroxide used were highly significant,
i.e., the SPCs of the untreated and treeted milk were highly different from one
another. The detailed analysiy of individual samples showed that the bacterial
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connts of preserved milk were markedly lower than those of untreated milk,
The differences among the bacterial counts of the samples preserved with the
thres concentrations, however, were not significantly different from one apother.
The difference between the replications of the experiment was non-significant.
Further analysis showed that the differences between the bacterial counts at
12-hourly intervals were highly gignificant.

The SPCs of untreated samples of the first set of experiments varied
from £30,000 to 4,693,000, with an average of 1,446,000 colonies per ml. As
regards the effect of atmospheric temperature on bacterial counts, there was no
relationship between the temperature and the initial counts, which casentially
depend on vdder infection, habitational eavironment, and sanitation of dairy
utensils. In so far as the effect of the time of storage on bectetial counts was
concerned, the counts of the control samples multiplied progressively after
12, 24, and 36 hours, There was a direct relationship between the time of
storage and the SPCs, the coefficient of carrelation being{0.99 (significant at
5 per cent level), These figures of SPCs compara favourably with those reported
for buffalo milk from other tropical countries, e.g., the counts in some of the
ptivate dairies dering the summer seagon in India have been reported to very
from 3,677,000 to 9,795,000 per ml at 22-45°C., and those of market nilk in
Egypt from 194,000 to 29,000,000 with an average of 9,000,00¢ organisms
per ml. (WHO, 1962).

In countries like Norway, UK., and U.S.A., bacterial stendards for
clean cow milk have been prescribed. Depending upon different types of
milk, they have laid down the limit of maximum SPCs at 200,000 per ml., though
their counts often reach 1,000,000 per ml. even under sanitary conditions of
milk production (Hammer and Babel, 1957; WHO, 1962). Such limits have
not been prescribed for tropical countries, while the counts for rcasonably
clean milk reported from India and Bgypt vary widely; from a few thousand
to 9 miliion per ml. Kesping tropical envircnment and managemental practices
in view, it is suggested that the upper limit for SPCs of buffalo miik in Pakistan
should be fixed st 1,500,000 per ml, This suggestion is based on thres con-
siderations: {a) the SPCs under the prasent investigation averaged 1,307,000
per ml. (including figures of the second set of experiments given later), and
milk came from she-buffaloes kept and milked under reasonably clkeen condi-
tieng, () milk with en initial count of 1.5 million per ml. kept weil for about
half a day which is the optimum time for unpreserved milk under a tropical
eavironment, and {¢} tropical environment geperally produces milk with high
SPCs of 51,000-—5,100,000 per ml. (Anderson ef al. 1961).

The SPCs of buffalo milk treated with hydrogen peroxide fell down
considerably after 12 hours, but increased at 24 and 36 hours progressively
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with all ths three concentrations employed in the present study. There was an
inverse relationship betsween the SPCs and the amount of hydrogen peroxide
used, the coefficient of correlation varying from —0.88 to —081, Thegs
results are in general conformity with those ebtained on cow milk (WHO, 1962).
Reasonably Jow counts at the end of 36 hours were obssrved with the last two
concentrations of 0.86 and 0.08 per cent hydrogen peroxide: the counts with
the former cancentration were nearly half and those of the latter nearly ones
third of the corresponding counts ‘with 0.04 per cent concentration. The
average counts with the two higher concentrations at the end of 36 hours wera
only 5.6 and 3.7 per cent of the corrésponding counts of the control samples.
It was concluded, therefore, that 0.06 pec cent hydropen peroxide should ha
employed when milk is required to be preserved for zbout 21 hours, and .08
bet cent concontration for 2 longer period upto 36 hours. Thres important
points should, however, be borne in mind: () the objective should he to yse
the * smallest concantration of hydrogen peroxide in accordancs with the
minimum period of pressrvation desired, (i) hydrogen peroxide in concentra-
tions of 0.1 per cent and above influences the constitusnis of milk adversaly,
and (i) milk with high initial counts being prone to quick spoilage, higher
concentrations of hydrogen peroxide shiould be used when the initial counts are
high, and vice versa.

The concentrations of 0.06 and 0.08 per cent of hydrogen peroxids were
very helpful because they killed or inactivated $6-00 per cent of the bacterfa
present initially within the first 12 hours. Knaut (1960) added 0.04 and 0.08
per cent of hydrogen peroxide to cow milk (inoculated with 250,000 bacteriz
per ml. of six different species of Preudomonas and Baciffus held for 30 minutes
at 49°C.), and found that proteclysis was delayed by 24 and 48 hours with the
twe concentrations respectively, The total counts obtainable after 24 and
36 hours of treatment with 0.06 per cent hydrogen peroxide also fell in Lins with
the safety margins of the bacterial quality of cow milk in cold climates, e.g.,
Kandler (1964} found that the quality of pasteurized milk and dairy products
manufactired therefrom was influenced only to a small degree by SPCs up to
10 million per ml; and that the quality of milk and its products tended ta be
adversely affected when the counts reached 100 million per ml mark, Compared
with thess resutts, and even witkout giving a margin for higher courts obtainsd
in 2 tropical environment (Aijag-nl-Haq and Majeed, 1965) the counts actually
obtained under the present investigation wers far lower, 1e., 13-20 miliion By
ml. (min. 0.4, max. 32.0 million} after storage for 36 hours, It iz inferrad,
therefare, that kydrogen peroxide proves as ¢fective in hot ¢limates as in cold
climates, : : .
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(¥} Stardurd Plate Counis of Milk Presorved in Glasy, Alwmininm apd Earthen

Contaiwers

The S8PCs of the 5 composite samples preserved in the glass, aluminivm
and unglazed earthen containers were studied and the average counts of these
samples are summatized in Table 2. '

TaBLE 2. Srandard Plate Counts of Buffaio Mik Pieaerved_ with
Hydrogen Peroxide in Contoiners of Different Kinds.

Mean temperaturs Time of Average plate counts per md. (D0G)
{F} plating - -
after Normal Milk preserved with 0.06%,
Atmosphere Room — milking milk hydrogen peroxide
{control) :

Glass  Aluminium Earthen
Hask container  container

86 91 23 min, 1,169% 1,169+ 1,169% 1,169¢
(70-100) (86-98) 12 br, 26,807 236 52t 596
24 hr. 208,467 13,909 43,480 52,960
36 hr. 297,506 29,020 105,540 149,450

“Counts before sdding hydrogen peroxide.

Table 2(Fig. 2, page 42)reveals that the eriginal count of 1.2 millicn parml.
multiplisd to 26.8 million after 12 hours, 208.5 milion after 24 Hours, and
297.5 million per ml. after 36 hours in the case of the control samples. In
other words, the initial connt increased 23 times after 12 hours, 178 times aftet
24 hours, and 255 times after 36 hours. In the samples in the sterilized glass
flasks, the initial count decreased to 0.2 million after 12 hours, and increased
to 13.9 and 29.0 million per ml. after 24 and 36 hours reapectively, fe., the
initial count fell down by B0 per cent after {2 hours, and increased 12 and 25
times after 24 and 35 hours respectively. In the samples in the aluminium
containers, the initial ¢count dropped down to 0.5 million after 12 hours, and
muitiplied to 43.5 and 105.5 million per ml. after 24 and 36 hours respectively,
l.e., the original count fell down by 55 per ceat after 12 hours, and multiplied
37 and 0 times afier 24 and 36 hours respectively. In the samplen preserved
i the earthen containers, the initial count dropped down te 0.6 millien after
12 hours, and multiplied to 5.0 and 149.5 million per ml. afier 24 and 36 houars
respectively, ie., the original count feil down by 49 per cent after 12 hours, and’
incrensed 43 and 128 times after 24 and 36 houss respectively.
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The analysis of variance showed that the dlffcrences between the SPCs
of different containers were highly significant, le., the SPCs of the untreated
and those of the hydrogen peroxide treated milk wers highly different from one
another, The detailed apmlysis showed that the bacterial counts of treated
milk in the three types of containers were markedly lower than thoss of une
treated milk. The samples in the glass flasks gave lower counts thar those
in the alominium and earthen containers, The plass containers wers most
suitable for preserving milk, followed by the aluminium and the unglazed
earthen containers in decreasing order, as was evidencad by the average counts
for the three types of containers. The difference between the replications was
non-significant. Further analysis showed that the differences between the
bacterial counts at 12-hourly intervals were highly significant.

The SPCs of untreated milk varied from 830,000 to 1,946,000 with an
average of 1,169,000 per ml. As regards the effect of atmospheric temperature
on SPCs, there was no telationship between the temperature and the initial
counts. The effects of storage on counts were similar to those given before,
The direct relationship between the time of storage and the SPC3 EAVE A COw
efficient of correlation of +0.97 (significant at 5 per cent level), These resulis
are in hine with those on cow milk, As regards the storage of hydrogen peroxide
treated milk in different containers, the counts showed a marked decline at
12 hours, but multiplied progressively at 24 and 36 hours, The counts of the
preserved samples after 36 hours storage in the glass, aluminium and earthen
containers were very low, viz,, one-tenth, one-third and one-half of the counts
of the control samples respectively. The coefficient of correlation betsveen the
bacterial counts and the time of preservation in the glass, aluminium, and
earthen containers varied from+40.92 to4+093. The hydrogen peroxids
treatment was most effective in the sterilized glass containers, less so in the
unsterilized aluminium containers, and least effective in the unsterilized earthen
containers. Of the alurginium aod earthen containers, the farmer proved more
effective than the latter, because (5) aluminium is more compatible with hyd-
rogen peroxide than unglazed baked earth, (5) datergents sanitize the alyminiom
contdiners better than the earthen ones, and (¢} earthen containers are mors
difficult to clean thaa the aluminium coatainers, and their potes harbour microbes
and dirt,  Although the resuits show that milk can be preserved with 0.06 per cent
hydrogen peroxide in both the sluminium and earthen containers upio 21.23
hours, the altminivm containers should ba preferred in view to their far greater
durability and possibly lower bacterial contamination. As the literature does
not sgem to report the SPCs of buffalo milk preserved with hydrogen paroxide
in containers made of aluminiven and unglszed earth, it is not possible to
compate findings with the results obtained clsewhere. It may, however, be



BacreiaL Couivrs oF MiLE 44
etphasized that the sanitation of milk is extremely important. of nearly 134

diseases of public health importance, many are transmitted through milk and
its products {Hull, 1963). . :
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