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Effect of chemical contaminants on preservation of milk - a comparative study

‘Himanish Das*, Jayaraman S, Mahadeva Naika, Bawa AS
Defence Food Research Lahoratory, Siddharthanagar, Mysore-370 011, India

*Email: himanil970 @rediffmail.com

Raw liquid milk with specific gravity 1.017x0.010, titratable acidity 0.084£0.008 and pH 6.7820.063 was treated
with different levels of formaldehyde, hydrogen peroxide, boric acid, nisin, oxytetracycline hydrochloride to study their
efficacy fof its preservation in sterilised glass containers at ambiént (27+4°C) and chill (722°C) temperatures. The
treatments gave varying shelf life, physico-chiemical, microbiological and sensory: vilues. Sensory data showed that milk
samples were acceptable upio 100, 100, 2500, 100 and 500 ppm levels of formaldehyde, hydrogen peroxide, boric acid,

nisin and oxyletracycline hydrochloride, -respectively.

Treatménts with formaldehyde (50 and 100 ppm), hydrogen

peroxide (50 and 100 ppm), boric acid {1000 and 2500 ppm), nisin (50 and 100 ppm) and oxytetracycline hydrochloride
(50 and 100 ppb) extended the shelf-life 6f milk from about 7 and 43 h for conirol to about 46 and 260, 42 and 119,
41 and 241, 20 and 100 and 21 and 100 h at ambicnt and chill temperalures, respectively.
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Raw fresh milk has a limited shelf-
life of a few hiours at ambient condifions
due to rapid proliferation of spoilage
microflora, activity of endogeneous en-
zymes and exposure to heat, light and air,
‘The microbial count in milk is a major
quality indicator, as most of the microor-
gunisms are undesirable as they can be
pathogenic er bring undesirable changes
in milk quality. Lowering of temperature
retards microbial growth and undesirable
changes in milk. In India, a large bulk of
mitk produced by millions of illiterate
people and small farmers, has high micro-
bial loads due to lack of sanitation. Lack
of inadequate refrigeration and transpor-
tation systemns further deteriorates its qual-
ity. On the contrary, pasteurisation and
ultra high temperature processing enhances
keeping quality and extends the shelf-life
by partially inhibiting the microorganisms
and enzymes. However, the heat treat-
ment causes a numbér of undesirable
changes in nutntional and sensory quality
of milk (Fox 1996). Bath refrigeration
and heat treatiment add to the cost of the
product. Hence, a number of chemicals
have been used singly or in combination
to preserve the quality and extend shelf-
life of milk {Zapicao et al 1988, Hossain
et al 1989, Jandal and Rai 1989, Ambadkar
et al 1991, Ambadkar and Lembhe 1994,
Abd-El-Hady et al 1995, Foltys et al 1995,
‘Boussouel et at 2000, ..mm_,.._m et al 2003),
This siudy was undertaken to extend the
shelf-life of fresh milk under different
storage temperatiire conditions using cer-
1ain common chemicals and established

antibiotics, commonly detected as con-
taminants in market milk, Effect of these
seletted chemicals and antibiotics on
microbial, chemical and sensory quality
parameters was also investigated.
Materials and methods

Fresh untreated milk was procured
locally from a single source with mini-
mum time lapse between milking and
fréatments. .

Chemicals used for treatments: For-
malin {36% w/v), hydrogen peroxide so-
lution (29%), nisin (MNisaplin with 2.5%
activity), boric acid crystals AR (99.5%),
oxytetracycline hydrochloride (96.2%)
{(Riedel-de  Haen, Sigma-Aldrich
Laborchemikalien -GmbHY were added in
known quantities to fresh milk samples
for preservation,

Treatments: The milk samples hav-
ing an overall acceptance score of 27.5,
after giving treatments. with no chemical
(Contrgl, C), 50 ppm formaldehyde (FD1),
100 ppm formaldehyde (FD2), 50 ppm
hydrogen peroxide (HP1), 100 ppm hy-
drogen. peroxide (HP2), 1000 ppm boric
acid (BAL), 2500 ppm. boric acid (BA2);
50 ppm nisin {(N1), 100 ppm nisin (N2),
50 ppb oxytetracycline hydrachloride
(OTC1) and 100 ppb oxytetracycline

hydrochloride (OTC2), were used in the:

experiment.-

Storage study: Treated as well as
control milk samples were stored in ster-
ile glass bottles at ambient (AT) and chill
(CT) temperatures in the dark, The stored

samples were analysed for chemical, $en-

sory and riicrobiological quality parami-
425

eters at a regular interval. Shelf-life of the
storéd milk was adjudged on the basis of
subjective evalustion or coagulation on
standing/heating test.

Milk analysis: Standard plate count
(SPC), coliforms count (CF), Staphylo-
coccis adrens eount (SA) were enumer-
ated by the pour plate technique using
plate count agar (PCA, HIMEDIA-M(S91),
violet ted bile agar (VRBA, HIMEDIA-
M049) and Baird Parker agar (BPA,
HIMEDIA-M043) media, respectively
(APHA 1992, ISI 1977). Specific gravity
of milk was measured by using RIMCO
lactometer at 60°F (Aggarwal and Sharma
1961). Milk pH was measured using
CyberScan pH 2500 Bench meter (Eutech
Instruments Pte Ltd, Singapore) and ti-
tratable acidity by ISI (1981) method.

Sensory analysis: Raw fresh milk
treated with formaldehyde (FD), hydro-
gen peroxide (HP) and nisin (N) up to
500 ppm, bori¢ acid (BA) up to 2500
ppm and oxyietracycline hydrochloride
(OTC) up to 500 ppm was evaluated for
sensory attributes like: colour, flavour,
taste, absence of rancidity, absence of
after taste and overall acceptance by a
panicl of 8 members, using 9-point He-
donic scale (9-like extrémely and 1-dis-
like extremely) (Amerine et al 1965).

Statistical analysis: Data were sub-
jected to analysis of variance (Smedecor
and. Cochran 1989)..

Results and discussion

Sensory analysis: Sensory attribuies
like flavour, taste and absence of “after
laste in treated milk were affected signifi-
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Fig. 1. Effect of chemicals on sensory atiributes
of treated milk on 9-point. Hedonic scale

Table 1. Effect of storagé on quality and stability of unireated control milk

AT, 0 h
Acidity, % 0.0820.008%
pH at 25°C 6.8+0.06*
SPC, log,cfufg 6.0x4.340
SA, log,cfu/g 312108
CF, log, cfulg 3.5+2.16%

CT, 24 h CT, 48 h
0.14+0.009° 0.21£0.011°
6.2+0.05% 6.0£0.04¢
6.3:4,258 6.5+4.31¢
3241984 3.3:2.10°
4.4+2,84% 4,5+3.05¢

Shelf-life was 6.7+0.5 h at AT and 43.0£2.9 h at CT; Mean+SD values with different
superscripts in a row differ significantly (p<0.01). SPC: Standard plate count, SA: Staphylecoccuts

aureus count, CF: Coliform count, AT: Ambient temperature (2724°C),

temperature(7x2°C); n=8

CT: Chill

cantly (p<0.01) by FD treatment at I ppm
and overall acceptance at 100 ppm Ievels
(Fig. 1). The milk tredted with FD even

at 1 ppm level was perceived to have.

presence of added chemicals. Sensory at-
tribuites like flavour, taste, absence of after-
taste and overall acceptance were affected
significantly (p<0.01) by HP treatment at
10, 10, I and 10 ppm, respectively (Fig.
1). Lingering tongie biting after-taste was
perceived even at 1 ppm of HP in milk.
Taste, absence of after-taste and -overall
acceptance ‘were affected significantly

(p<0.01} by BA treatment at 1000, 1 and.

1000 ppm levels, respectively (Fig. 1).
All the sensory aliributes like colour,
flavour, absénce of rancidity, taste, ab-

sence of after-taste and overall aceep-

tance decreased significantly (p<0.01) by
N treatment at 250, 1, 10, 10, 10 and 10
ppm levels. {Fig. I). A change in milk
colour to pinkish dull yellow and devel-
opment of saltiness in taste were noted at
2100 and =10 ppm N levels, respeciively.

Flavour, absence of rancidity, taste and.

overall acceptance values decreased sig-
nificantly (p<0.01)at 10, 50, 100 and 100
ppm of OTC treatment levels (Fig. 1).
Overall acceptance score of 27.5 was
considered for determining aceeptablc
levels for addition of chemicals for milk
preservation. Thus, the maximum levels
of adding FD, HP; BA and N were con-
sidered to be 100, 100, 2500 and 100
ppm, Tespectively. Although overall ac-
ceptance score of 7.7 was noted at 500
ppm of OTC, its maximum level of ad-
dition was found to be 100 ppb (the
maximum permissible limit in milk).
Shelf-life: Shelf-life of milk for C,
ED1, FD2, HP1, HP2, BAl, BA2, N1,
N2, OTC1 and OTC2 treatmerits was 6.7
and 43, 26.7 and 140.7, 46 and 260, 26.3
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and 97.3, 42.3 and 119.3, 2 and 144, 4
and 241.3, 15.3 and 69,3, 2 and 100, 14,3
and 70.3 :and 21.3 and 100 & at AT and
CT, respectively (Tables 1-6). Results
showed that the treatments with the se-
lected chemicals increased the shelf-life
of milk significantly (p<0.01) at ambient
as well as chill temperature,

Tirratable acidity: Acidity of un-
treated control milk (C) increased signifi-
cantly (p<0.01) after 24 and 48 h storage
at CT (Table 1). In FDI1 treated miilk,
there was a significant (p<0.01) increase
in acidity after 24 h storage at AT (Table.
2), Acidity in HP1 treated milk increased.
significantly (p<0.01) after 24 and 48 h
storage at AT and CT, respectively. In
case of HP2 treated milk, a significant
(p<0.01) increase in acidity was observed
after 48 h storage 4t AT (Table 3). Acid-
ity in BA ueated milk increased signifi-
cantly (p<0.01) afier 48 h storage at CT
at 1000 as well as 2500 ppm. There was
a significant A..ﬁAo.o_.v increase in acidity
in BAZ treated milk after 24-h storage at
AT (Table 4). Acidity in N1 and N2
treated milk samples increased signifi-
cantly (p<0.01) after 24 h storage at CT
(Table 5). Milk treated with 50 and 100
ppb OTC shawed a significant (p<0.01)
increase in acidity at AT on 24 h storage
and not at CT even after 48 h storage
(Table 6). The milk samples of C, BAT,
N1 and N2 after 24 h and HP1, OTC1
and OTC2 after 48 h storage got spoilt or
coagulated on standing at AT and hence,
were not analysed for acidity. -

In general, the titratable acidity
showed an increasing trend during storage
and significantly (p<0.01) differed from
the control in most of the cases. Similar
findings were teported for the milk pre-
served with formalin-(Jandal and Rai 1989,

425429
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Table 2. Effect of spiking level and storage on quality and stability- of formaldehydetreated milk

Acidity, %

pH at 25°C
SPC, log,cfu/g
SA, log cfufg
CF, log, cfu/g

Acidity, %

pH at 25°C
SPC, log, cfufg
SA, log,cfulg
CF, logcfufg

AT, 0 h AT, 24 h CT, 24 h
Formaldehyde, 50 ppm (FDI1)
0.08+0.006* 0.13+0.009" 0.09+0,003*
6.8+0.02~ 6.420.02¢ 6.7£0.024
6.014.2240 6.0+4.204 5.9:4,10¢
2.91,954 2.3+1.65% 2.3x].528
3,142,028 3.0£1.90* 3.0£1.87
Formaldchyde, 100 ppm (FD2}
0.08+0.008* 0.10x0.0044 0.0920.0044
6.8+0.04% 6.6+0.028 6.8+0.014
5.8+4.28F 5.7+4.02F 5.7%3.98F
2.9+1.974 1.4+1.11F NDR
3.0£1,89+8 2.5£1.45°P 2.6£1.38°

AT, 48 h CT,48h
0.19+0.013¢ 0.11x0.0104%

6.0+0.04° 6.6x0.04°

6.0:4,44% | 5:8+4.18P

2,4+1,683 2.2+1.388

, 3.1x1.87% 3.2+2.008

0.12+0.010* 0.100.00848

6.4+0.02% 6.7+£0.02~

5.6x4,04F 5.3+3,046
NDe NDP

1.2:0.0% 2.3x1.56°

Shelf-lifer 26,7+2.0 h at AT and 140.7+5.7 h at CT for FDI and 46+2.2 h at AT and 260£7.5 h at CT for FD2; Mean+SD with -different
superseripts. in a row differ significantly (p<0.01); SPC, SA, CF, AT, CT as in Table 1; n=8; ND= Not detectable

Table 3. Effect of spiking level and .zoBmm, on guality and stability of hydrogen peroxidetreated milk

Parameters

Acidity, %
pH. at 25°C
SPC, log,efu/g
SA, log cfu/g
CF, log,cfu/g

Acidity, %

pH at 25°C
SPC, log, cfu/g
SA, log cfu/g
CF, log, cfufg

AT, 0h "t

0.0920.0064
6.8x0.,02
5.6x4,06%

1.4+0.903¢0
2.8x1.810

0.09::0.0044
6.8+0.034
5.143,86%C
NDA
2.41+1.4]°

AT, 24 h

CT, 24 h

Hydrogen peroxide, 50 ppm (HP1)

0.14x0.010%¢

0.11:0.010*

6.2:0,01° 6.5+0.02¢
5.4+3.89° 5.4+3.98"
1.8+1,04P 1.3x0,488¢
2.6+1.46 2.6+1.53%
Hydrogen peroxide, 100 ppm (HP2)
0.10£0.006 0.09+0.005%
6.6x0.02% 6.7+0.014
5.023.79®% 4,943,084
1.8+0.95° ‘NDA
2,1x1.20* 2.3x1.2348

AT, 48 h LT, 48 h
Not done 0.17£0.011¢
Not -done 6.1+0.028
Not ‘done 5.624.21F
Nat done 1.6=1.00°°
Nat done 2.6+1.34¢
0.27:0,0t0° 0.12:0.00818
5.4+0.02F 6.5+£0.01%
5.4a3.86° 5.1+3.19%
1.720.,78P 0,9+0.308
2.2x1.56%8 2.3+1.4148

Shelf life: 26.342.5 h at AT and 97.324.1 h at CT for HP] and 42.3+1.2 h at AT and 119.324.4 h at CT for HP2; Mean+SD values with
different superscripts in a row for a parameter differ significantly (p<0.01}; n=8; SPC, SA, CF, AT, CT as in Table 1; ND= Not dctectable

Table 4. Effect-of spiking level and storage on quality-and stability of boric acid weated milk.

Acidity, %

pH it 25°C
SPC, log efu/g
84, log,cfu/g
CF.-log,clufg

Acidity, %

pH at- 25°C
SPC, log,cfuig
SA, lag efulg
CF, logefu/g

AT, 0 h
Boric
0.17+0.0074
6.1:20.02F
5.324.20°¢
3.0=1.8306
3.1%i.91¢8
Boric.
0.2610.008B¢ -
5.840.03°
5.0+3,98*
2.7#1.4948
2.9+1.194

AT, 24 h CT. 24 h
acid, 1000 ppm (BAD)
- 0,19+0.009*
- 6.110.01°
- 5.424.17°
- 2.8+1.35C
. 2.9:1,60%
acid; 2500 ppm (BA2)
0.38£0.003% 0.29+0.009°
5.0£0.024 5.620,02¢
5.4+3 8geC 5.3+3.928
3.0+1.48F 2.6:1.56*
3.3x1,73¢ 2,8+1.68%

CT, 48 h

0.23+0.0088
5.9£0.025
6.2:4:56%
2.9x1.32°
3.0+1.89%

0.32£0.008"
5.5+0.028
5.9+4.16°
2,741,208
2.9£1.614

Shelf life: 2514 hoat AT and 144:+4.9 h at CT for BA1 and 41.023.7 h at AT and 241.3+8.2

h at CT for BAZ; MeanzSD with different superscripts. in a. row differ significantly (p<0.01);"

n=8; -: Noi done: SPC, SA, CF, AT, CT as in Table 1; Analysis was not done for 48 K AT

Bajaj and Rai 1992), hydrogen peroxide

(Kang et al 1983, Gupta et al 1986,
Hossain et al 1989, Ambadkar ¢t al 1951,
Abd-El-Hady et al 1995) and bronopol
(Radba et al 2004). The chemicals pre-
vented bacterial fermentation by inhibit-

ing the growth of acid producing bacteria,
~and hence, reduced. the titratable acidity

mn.mm_oﬁgm:—.m::_:wc:mnaqumn...}nm&&.
in milk is an important quality parameter
indicating its freshness. Increase in acid-
ity is duc to the muliiplication. of inhab-
iting miicroflofa and lactic acid produc-
tion in milk. Acidity beyond 0.17% is
considered to be due to lactic acid pro-
duction by fermentation. Milk with dbove
0.3 and 0.6% acidity usvally coagulates
on boiling and standing, respectively.
PH: There was a significant (p<0.01)

J Food Sci Technol, 2006, 43(4), 425-429



428

Table 5. Effect of spiking level and storage on quality and stability of nisin treated milk

AT, 0 h CT, 24 h CT,48 h

Nistn; 50 ppm (N1) :
Acidity, % 0.09x0.006* 0.14+0.0108 0.36x0.0147
pH at 25°C 6.820.01€ 5.920.01% -5.020.014
SPC, log,cfw/g 60+4.41® 6.0+4.208 6.5£4,73°
SA, log,cfulg 3.0x1.57° 3.0x1.61¢0 3.2+1.58F
CF, log,cfu/g 3.321.86° 3.7£1.78¢ 3.9+1.76%

Nisin, 100 ppm (N2) .
Acidity, % 0.09+0.008* 0.13+0.0098 0.2420.008¢
pH at 25°C 6.7+0.02E 6.240.01° 5.9+0.01%
SPC, log,efulg 6.0:£4.25" 5.984.114 6.2+4.32C
SA, log,cfu/g 2.9x1.388¢ 2.7£1.32 324171
CF, log,cfu/g 311514 3.61.64° 3.7£1.95%

Shelf life: 15.3+1.2 h at AT and mo.muu.m‘..m h at CT for N1 and 20+2.8 h at AT and 100x6.0
h-at CT for N2; Mean+SD with differéit superseripts in a row differ significantly (p<0.0I);
Analysis was riot done for 24 and 48 h AT; SPC, SA, CF, AT, CT as in Table 1; n=8

Table ‘6. Effect of spiking level and storage on quality and stability of oxytetracycline. treated

milk H
AT, 0 h AT, 24 h CT,. 24 h CT, 48 h
Oxytetracycline, S0 pph (OTCI)
Acidity, % 0.08+0.006 0.30:0.011® - 0.09+0.005* 0.11+0.009*
pH at 25°C 6.8:0.02F 5.5+0.01% 6.8+0.015 6.6+0.01°
SPC, log cfu/g 5.2+3.94¢ 6.4+4.73% 6.0+4.08P 6.1+4,22F
SA, logchug 281,438 3.541.91F 2.9+1.30¢ 3.0x1.440
CF, log,cfu/g 3.1x1.61% 3.6£2.07% 3.3x1.85¢ 3.5x1.72F
Oxytetracycline, 100 ppb (OTC2)
Acidity, % 0.09+0.008* 0.29:0.010° 0.09+0.0074 0.10+0.006*
pH at 25°C 6.8+0.01F 5.6x0.02°8 6.7:0.01F 6.6:0.02P
SPC, log;chufg 5.0:3.60* 6.1£4.45F 5.7x4.29% 6.0+4.41P
SA, log,cfufg: 2.3x1.26* 3241728 2.7£1.29° 2,941.26°
CF, log,cfu/g 2.9+1.524 3.4x1.75° 3.0x1.647 3:3x1.78¢

Shelf life: 14,3+2.0 h at AT and 70.3%3.7 h at CT for OTC1 and 21.3%1.8 h at AT and
100£2.8 b at CT for OTC2; MeanxSD with different superseripts in a row differ significantly
{p=0.01); n=8; Analysis was not done for 48h AT; SPC, SA, CF, AT, CT as in Table 1

decrease in pH of the untreated coatrol
milk after 24 and 48 h storage at CT
(Table ). In case of FDI treated milk,
théte was a significant (p<0.01) decrease
in pH after 24 and 48 h storage at AT and
CT, respectively (Table 2). There was a

significant (p<0.01) decrease in pH after

24 h storage at AT as well as CT in HP1
treated milk. In 100 ppm. treated milk, a
significant: (p<0.01) decrease .in pH. was
observed after 24 and 48 h storage at AT
and CT, respectively (Table 3). There
was a significant (p<0.01) decrease in'pH
of .BAI treated milk afier 24 h storage at
CT. A significant (p<0.01) decrease in
pH of BA2 treated milk was observed
after 24 h storage at AT and CT (Table
4), There was a significant (p<0.01) de-

crease in pH of both N1 and N2 treated

milk samples after 24 h storage at AT and
CT (Table 5). Milk samples treated with
50 as well as 100 ppb OTC showed a
significant (p<0.01) decrease in pH after
24 and 48 h storage at AT and CT,
respectively. The milk samples of C, BA1,
N1 and N2 after 24 h as well as HPI,
OTC1 and OTC2 after 48 h storage got
spoilt or coagulated on standing at AT
and hence, were riot analysed for pl.
In general, the pH showed a decreas-
ing trend during storage and significantly
(p<0.01) differed from the contrel in most
of the cases, Similar findings were re-
ported earlier for the milk preserved by
formnalin {Jandal and Rai 1989, Bajaj and
Rai 1992) and bronopol {Radha et al

2004). It indicated that the chemicals
prevented the growth of acid preducing
bacteria, and henee, restricted the decline
in pH of milk on storage,
Microbiological gualify: There was
a significant (p<0.01) reduction in SPC
and CF as a result of various treatments
‘except N1 on SPC, Similarly, there was
a significant (p<0.01) reduction in SA
dug to the treatments other than FDI,
BA1 and Ni. The stored treated milk
samples had significantly (p<0.01) lower
counts than the comesponding vntreated
controls except N1 treated milk after 48
h of storage -at CT. SPC and. CF of the
untreated control increased significantly
(p<0.01) after 24 h and SA after 48 h
storage at CT (Table 1), In case of FDI
treated milk, SPC and SA dccrcased sig-
nificantly (p<0.01) after 24 h storage at
CT and both AT and CT, respectively. In
case of FD2 treated milk, SPC decreased
significantly (p<0.01): after 24 and 48 h
storage at CT and AT, respectively, SA
and CF decreased significantly (p<0.01)
aftei’ 24 h storage at eithér temperatures.
No Staphylococcus aureus was detected
in milk after 24 T storage under CT and
48 historage at either temperature. Micro-
bial -counts. except. SA and CF at O h at
AT, were significantly (p<0.01) greater in
the FD1 treated milk than the correspond-
ing counts of the FD2 treated one on
storage upto 48 h under both tempera-
tures (Table 2). In HP1 treated milk, SPC
decreased. significantly (p<0.01) after 24
h storage at either temperature condition,
Gradual depletion of HP levels on storage
was accompanied with microbial cell death
surpassing cell growth at the initial stages
followed by the reverse at the later stages
of storage. CF decreased significantly
(p<0.01)_ after 24 h storage at both the
temperatures. In case of HP2 treated milk,
SPC decreased significantly (p<0.01) at
CT after 24 h storage, but increased sig-
niftcantly (p<0.01) after 48 h storage at
AT. Depletion of HP levels on storage
could be the redson for this. No Staphy-
lococcus aureus was detected in fresh
milk (0 h storage), but SA increased sig-
nificantly (p<0.01) after 24 and 48 h
storage .at AT and CT, respectively. CF
decreased significantly (p<0.01) after 24
h storage at AT only. Microbial counts
except SA after 24 h of storage at AT

J Food Sci Technol, 2006, 43(4), 425-429



were significantly (p<0.01} higher in HP1
treated milk than the corresponding counts
for the HP2 treated samples on storage
upto 48 h at bath temperatures (Table 3).
For BAl ftreated milk, SPC increased
significantly (p<0.01) after 48 h storage
at CT. SA decreased significantly (p<0.01)
after 24 h storage at CT. In case of the
BA2 treated milk, SPC increased signifi-
caitly (p<0.01) after 24 h storage at ei-
ther temperature. SA intcreased signifi-
cantly (p<0.01) after 24 h storage at AT.
CF increased significantly (p<0.01) after
24 and 48 h storage under AT and CT
conditions, respectively. Microbial counts
except CF at CT storage for 24 and 48
h, were significantly (p<0.01) greater in
the BA1 treated milk ihan the correspond-
ing counts of the BA2 treated milk on
storage wpto 48 h at both temperature
conditions (Tabie 4).. At both the. levels of
N treatmient, SEC as well as SA increased
significantly (p<0.01) after 48 h storage
at CT. Moreover, SPC as well as SA
decreased significantly (p<0.01) after 24
h storage at CT for N2. Microbial counts
except SPC at 0 h storage were signifi-
cantly (p<0.01) greater in N1 treated milk
samples than the comesponding counts of
the N2 treated ones on storage upto 48 h
at either temperature (Table 5). In OTC1
and OTC2 treated milk, SPC, SA and CF
increased significantly (p<0.01) after 24 h
storage under AT and CT ‘conditions. All
the three microbiological counts for the
OTCI 1weated milk samples were signifi-
canily (p<0.01) greater than the corre-
sponding counts for the OTC2 treated
milk upto 48 h slorage at either tempera-
ture (Table 6). The microbial analysis
was not carried out for the milk samples;
of C, BA1, N1 and N2 after 24 h as well
as BA2- after 48 h storage at AT.
Conclusion

Milk was organoleptically acceptable

on treatrfients with upto 100, 100, 2500,

100 and 500 ppm levels of formaldehyde,
hydrogen peroxide, boric acid, nisin and
oxytetracycline hydrochloride, respce-
tively. Untreated milk with specific grav--
ity of 1.017, titratable acidily of 0.084
-and pH of 6.8 was shelf stable upto 7 and
43 h at ambient and chill temperatures,
respectively. Treatments with 100 ppm
formaldehyde, 100 ppm hydrogen perox-
ide, 2500 ppm boric acid, 100 ppim nisin
and 100 ppb oxytetracycline hydrochlo-
ride extended the sheli-life to 46 and 260,
42 and 119, 41 and 241, 20 and 100 and
21 and I00 h at ambient and chill tem-
peratures, respectively.
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