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ABSTRACT

The effects of preservatives on milk component analysis using infrared spectrophotometric
method were investigated. Raw milk samples from sixty farms were collected. Thirty ml from each milk
sample was kept in plastic vial containing either 0.02 % bronopol, 0.40 % potassium dichromate or
sodium azide tablet (0.03 %) as preservatives. All milk sub-samples were stored under refrigeration at
4°C then analyzed for milk components at 0, 7, 14, 21 and 28 days of storage. Control samples (without
preservative) were analyzed only at 0 day. The means of milk fat, protein, lactose and total solids for the
non-preserved milk at 0 day storage were 4.10, 3.00, 4.84 and 12.65 %, respectively. Analysis result of
milk components among the control, milk preserved with bronopol and milk preserved with potassium
dichromate showed no statistical different at O day storage. At this storage day, however, raw milk with
sodium azide had lower (P<0.01) fat, protein and total solids. Prolonged storage of milk preserved with
the three chemicals over 7 days illustrated a potential decline in most components analyzed. Changing
pattern of the analysis results of milk preserved with the three respective chemicals at 28 days when
compared with those of 0 day storage were -5.39, -4.79 and -8.36 % for fat, -0.30, -1.17 and +0.13 % for
protein, -1.22,-0.91 and -0.91 % for lactose, and -2.45, -2.29 and -3.11 % for total solids. It is concluded
that bronopol, potassium dichromate and sodium azide are effective preservatives for raw milk
component analysis by infrared spectrophotometry. However, commercial sodium azide in the tablet
form contains sodium salt, which can depress milk component analysis result. In addition, preserved raw
milk samples should be kept under refrigeration’@ @nd analyzed within 7 days.
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INTRODUCTION Under the dairy small holding situation in these
countries, raw milk samples may be keptfor prolong
Infrared spectrophotometric analysis for period prior to analysis. To prevent component
raw milk components is gaining popularity in deterioration, preservative with or without
many developing countries including Thailand.refrigeration of raw milk samples is normally
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practiced. Several chemicals have been used a®dium azide equivalent to 0.03%, wt/vol). Milk
preservatives for raw milk component analysissub-samples were stored under refrigeration at
(Dunham and Kroger, 1985; Kroger, 1985; 4°C until analysis.

Bachmann, 1990). These include potassium

dichromate (KCr,05), sodium azide (Najjyand  Chemical analysis

bronopol (2-bromo-2-nitro-1, 3 propanediol). In Each preserved milk sub-sample was
Thailand, depending on the distance and laboratorgnalyzed in duplicate for fat, protein, lactose and
workload, the preserved raw milk may be kept fortotal solids (TS) at 0, 7, 14, 21 and 28 days of
one or two weeks before analysis, the widely usedtorage. The non-preserved milk (control), was
preservatives are potassium dichromate and sodiuinalyzed only at 0 day. Analysis of milk
azide. Although potassium dichromate is ancomponents was conducted by Fourier Transform
effective preservative, it exhibits harmful effects Infrared Spectroscopy, FTIR (MilkoScan FT6000
toward handlers and the environment (Kroger,spectrophotometer), according to the procedures
1985; Monardest al., 1995). In addition, the outlined by Foss electric (1999).

hazardous nature of sodium azide was also reported

(Kroger, 1985). On the contrary, bronopol, wasStatistical analysis

reported to have no harmful effect (Ardoe, 1982; Data were analyzed under design of Split
Dunham and Kroger, 1985). It has been used asglotin time using PROC GLM. Preservative types
preservative in the cosmetic’s industry. Bronopol,were arranged in randomized complete block for
thereby, has become the preservative of choice fahe main-plot with period of milk sample collection
raw milk in developed countries (Ardoe, 1982; as blocking effects. Storage times were analyzed
Kroger, 1985; Bertrand, 1996). Since the potentiaks repeated effects for the sub-plot. The statistical
effectiveness of these three chemicals inmodel used was:

combination with refrigeration under prolongs Yijm = 1+ pj+ g + Pc+ PSki) +&ijk+ D+
storage of raw milk prior to infrared DSy + PDq + djjkim

spectrophotometric analysis is limited, the where Yjum was dependent variablgs,
objective of this study was to investigate thewas the overall meangs; was the effect of period
situation. of milk sample collection as block (i=1,2,..4y;S
was the sampling error (j=1,2,..15) Was the
MATERIALS AND METHODS effect of preservative types (k=1,2,..4) igSvas
the interaction effect between period of collection
Raw milk samples and preservative typesjjx was the main-plot

Composite raw milk samples were collectederror, Q) was the effect of storage time (1=1,2,..5),
from sixty farms located in central Thailand. EachPDy was the interaction between preservative
composite milk sample was collected in a 1,500types and storage timé;xm was the sub-plot
ml plastic bottle and kept in an ice box during error.
transportation to laboratory where itwas thoroughly Statistical differences of milk components
mixed and sub sampled into thirty two 30-ml among the types of preservatives for each storage
plastic vials for duplicate analysis. Two vials wereinterval and those from storage intervals within
without preservative while the rest were equallyeach preservative were analyzed by Duncan’s
preserved either with 0.02% (wt/vol) bronopol, multiple range test, when significant interactions
0.40% (wt/vol) potassium dichromate (Bachmann,were found.

1990), or one sodium azide tablet (about eight mg
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RESULTS AND DISCUSSION 0.020 % protein as determined by Foss MilkoScan.
In his study, more depression effect was observed

The effects of preservatives and storagewith higher chemical usage levels. The origin of
times on the analysis of milk fat, protein, lactosesuch analysis depression was traced to sodium
and total solids are illustrated in Table 1, 2, 3 ancchloride used as filler at 200 mg/tablet. The sodium
4 respectively. The means of milk fat, protein, azide tablet used in this experiment was analyzed
lactose and total solids for non preserved milk at @o contain 92 % NaCl (100 mg/tablet). Under
day storage were 4.10, 3.00, 4.84 and 12.65 %sormal circumstances, the minerals in raw milk
respectively. Significant interactions (P<0.01) are available at low and almost constant
between preservatives and storage were observedoncentration and can be accounted for when the
At0day storage, analysis of milk samples preservethstrument is properly calibrated (Anderseal .,
with bronopol and potassium dichromate provided1993). Hence, if sodium azide tablet is the
similar (P> 0.05) values of fat, protein, lactose andoreservative of choice, it is suggested that the
total solids to those of the controls. Similar resultsdepression effect of the analysis results have to be
were evident in the report of Foltgsal. (1994) addressed. This can be rectified by calibrating the
that milk components did not differ among non- instrument against known milk components
preserved, bronopol and potassium dichromateontaining the same amount of sodium azide in
preserved milk. However, varying results weretablet form as in the preserved samples
reported by Coleman and Moss (1989) who(Anonymous, 197 ¢ited by Kroger, 1985). The
observed that potassium dichromate did not affecalternative approach is, perhaps, to use NaCl free
fat, but decreased protein percentage in milksodium azide tablet, as recommended by Geaice
samples analyzed within 24 hr after collecting.al. (1992).
Monardeset al. (1995) and Bertrand (1996) Prolonged storage of milk preserved with
reported that milk preserved with potassiumbronopol, potassium dichromate and sodium azide
dichromate had lower fat and protein percentagesnder refrigeration condition illustrated a potential
than those preserved with bronopol. Thesedecline in most composition analyzed. Changing
discrepancies probably lie on the concentration opattern of the analysis results of milk preserved
the preservatives used. In the studies of Monardewith the three respective chemicals at 28 day when
et al. (1995) and Bertrand (1996) only 0.1 % compared to those of O day storage were -5.39,
potassium dichromate was used. -4.79 and -8.36 % for fat (Table 1),-0.30,-1.17 and

As for sodium azide, with the exception of +0.13 % for protein (Table 2), -1.22, -0.91 and
lactose, milk samples preserved with this chemicat0.91 % for lactose (Table 3), and -2.45, -2.29 and
at 0 day storage were 2.27, 0.50, 0.87 % lower3.11 % for total solids (Table 4). Prolonged storage
(P<0.01) for fat, protein and total solids when of preserved milk would cause a decline of fat
compared to the controls, respectively. Thefrom lipolysis and lactose from fermentation.
depression effect at 0 day storage by sodium azid8imilar declining trend should be expected for
as observed in this study agrees with Bigged. ~ protein. However, with the exception of potassium
(1987) who reported that sodium chloride togethedichromate, no analysis difference (P>0.05) for
with certain minerals gave negative effects at thgprotein throughout the storage intervals was found
fat and protein channels of the infrared analyzerin milk preserved with the two remaining
Kroger (1985) observed that the use of one tablegpreservatives in this study. Milk preserved with
sodium azide for preservation of raw milk samplesbronopol show significant (P<0.01) depression of
(30 ml) led to a decrease of 0.036 % fat andfat, lactose and total solids at 14 day storage
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Table 1 Means £SE) of fat (%) in non-preserved and preserved milk with bronopol, potassium
dichromate and sodium azide at different storage intervals.

Storage times Preservatives
(days) Non-preserved Bronopol Potassium dichromate Sodium azide
0 4101+ .01 4.097+ .0102% 4.109+ .009a X 4.008+ .010P W
7 _ 4.053+.010a2% 4.053+ .0102 % 3.886+ .106P X
14 _ 3.980t .0092Y 3.996+ .0102Y 3.796+ .109b Xy
21 _ 3.949+ .0102Y 3.948+ .1062 Y2 3.750+ .108bP Yz
28 _ 3.876+.010a7 3.912+.01022 3.673+.110P2
n=:60

ab Means with different superscripts in the same row are different P<0.01) by DMRT.
Wxyz Means with different superscripts in the same column are different (P<0.01) by DMRT.

Table 2 Means £SE) of protein (%) in non-preserved and preserved milk with bronopol, potassium
dichromate and sodium azide at different storage intervals.

Storage times Preservatives
(days) Non-preserved Bronopol Potassium dichromate Sodium azide
0 3.004+ .003 3.009+ .0032 3.000+ .0032b Y 2.989+ .003bP
7 _ 3.000+ .0032 2.993+.003aby 2.983+.003P
14 _ 2.999+ .0032 2.963+ .003b 2 2.984+ .0032
21 _ 2.995+.0032 2.964+ .003b 2 2.983+.0032
28 _ 3.000+ .0032 2.965+ .003b 2 2.993+.0032
n =60

ab Means with different superscripts in the same row are different (P<0.01) by DMRT.
¥z Means with different superscripts in the same column are different (P<0.01) by DMRT.

Table 3 Means £ SE) of lactose (%) in non-preserved and preserved milk with bronopol, potassium
dichromate and sodium azide at different storage intervals.

Storage times Preservatives
(days) Non-preserved Bronopol Potassium dichromate Sodium azide
0 4.835+ .002 4.834+ .002Y 4.840+ .002Y 4.843+ .002%
7 _ 4.829+ .002Y 4.837+ .002Y 4.834+ .002%Y
14 _ 4.797H .002% 4.815+ .002Y? 4.810+ .002%Y
21 _ 4.784+ .002% 4.802+ .0027 4.805+ .002Y?
28 _ 4.775t .0027 4,796+ .0022 4.799+ .0027
n =60

XyZ Means with different superscripts in the same column are different (p<0.01) by DMRT.
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Table 4 Means £ SE) of total solids (%) in non-preserved and preserved milk with bronopol, potassium
dichromate and sodium azide at different storage intervals.

Storage times Preservatives
(days) Non-preserved Bronopol Potassium dichromate Sodium azide
0 1265+ .11 12.65 + 18X 12.66 + .1BX 12.54 + 1%
7 _ 12.59 + 112X 1258 + . 18X 12.41 + 12X
14 _ 12.47 £ .18Y 12.48 £ 1RY 12.29 + .1Pyz
21 _ 12.42 £ .10 Y2 12.42 + 12Y? 1224+ 1Pz
28 _ 12.34 +.107 12.37 +.112 1215+ .1P2
n =60

abMeans with different superscripts in the same row are different (P<0.01) by DMRT.
XyzZ Means with different superscripts in the same column are different (P<0.01) by DMRT.

onward. Similarly, milk samples preserved with protein channel (Biggst al., 1987; Van de Voort
potassium dichromate obtained a lower (P<0.01ktal., 1987; and Andersasal., 1993). According
values for fat, protein and total solids at 14 daygo International Dairy Federation (2000) and Biggs
and for lactose at 21 days storage intervals. As foet al. (1987), infrared signal for protein increased
milk preserved with sodium azide, the analysis ofat an average of about 0.01 % for each meqv
fat, lactose and total solids illustrated significantincrease of free fatty acids. On the same token,
(P<0.01) depression values at 7, 21, and 14 daydanusetal.(1992) observed that 0.01% reduction
storage, respectively. of lactose in milk from fermentation would

Variable storage days prior to analysis ofaccompany by a ‘seeming’ increase of 0.04% in
preserved raw milk with no component protein content. This perhaps explains the slight
deterioration are evident in the literatures (Colemanncreasing trends of protein in milk preserved with
and Moss, 1989; Foltyet al., 1994; Monardest  the three chemicals at 28 storage days (Table 2).
al., 1995; Bertrand, 1996). The essential

influencing factors include type and concentration CONCLUSION
ofthe preservatives, storage temperature, and initial
microbial load of the raw milk. However, with the It is evident from this study that bronopol,

exception of milk preserved with potassium potassium dichromate and sodium azide are
dichromate, the decline of fat, lactose and totakffective preservatives for raw milk component
solids in prolonged storage preserved raw milk asanalysis by infrared spectrophotometry. However,
observed in this experiment did not follow by an commercial sodium azide in the tablet form may
expected decline of protein. In fact, protein contentcontain sodium salt, which will depress milk
in milk preserved with sodium azide at 28 dayscomponent analysis and, therefore, should be
storage was slightly higher than the control.avoided. If tablet sodium azide has to be used, the
Lipolysis of fat and fermentation of lactose in instrument should properly be calibrated. In
prolonged storage preserved raw milk normallyaddition, consideration in selecting the preservative
caused a respective increase in free fatty acids arghould not only be based on the chemical price but
an increment of lactic acid. Both products werealso on its potential environmental and health
reported to enhance the infrared absorption of theffects. It is, however, recommended that under



Kasetsart J. (Nat. Sci.) 38 (1) 43

tropical raw milk production situation, the 72: 3295-3303.
preserved raw milk should be kept underDunham, J.R. and M. Kroger. 1985. Milk

refrigeration at 4C and analyzed within 7 days. preservativesDairy herd improvement.
Available Source: http://www.inform.umd.
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