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Changes in Raw Milk Quality During Frozen Storage

(Studies on the effects of psychrotrophic
bacteria on milk quality part III)
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Table 1. Acidity of frozen stored raw milk (%)
Days of Storage temperature
SOTABE L o ¢ _asc —25Phope t2dosc 122 avc 1025 g
0 0.135 — — — — -— —
0.135 0.131 0.124 0.122 — — —
10 0.140 0.120 0.126 0.122 0.126 — —
15 — — — — — 0.144 —
20 0.243 0.134 0.131 0.126 0.134 0.143 0.191
30 0.292 0.124 0.130 0.112 0.124 0.131 0.166
40 0.378 0.126 0.127 0.125 0.126 0.138 0.179
50 0.348 — 0.130 0.122 0.131 — 0.183
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Table 2. Colorimetric analysis of proteolysis in frozen stored
raw milk (Agso)
Days of Storage temperature
SIOTAZE e o0 —25°C —25lh_mc 4229 s +222% osc 422234 s
0.163 — — — — — —
0.175 0.162 0.146 0.152 — — —
10 0.212 0.163 0.158 0.178 0.179 — —
15 — — B — — 0.225 —
20 0.474 0.163 0.150 0.157 0.162 0.219 0.694
30 2.068 0.177 0.153 0.179 0.163 0.200 0.565
40 3.750 0.171 0.157 0.169 0.180 0.223 0.643
50 7.536 — 0.155 0.163 0.161 — 0.540
Table 3. Volatile basic nitrogen (VBN) of frozen stored raw
milk (mg %)
Days of Storage temperature
StOTage Lo _pg 250 —2 o0 42208 o 42229 s 1223 _osc
0.66 — — — — — —
072 062 0.47 056 — — —
10 087 075 0.59 0.69 0.66 — —
15 — — — — — 1.06 —
20 3.44 0.56 0.62 0.50 0.59 0.91 1.66
30 9.46 0.72 0.62 0.84 0.72 1.00 191
40 17.02 0.94 0.72 0.75 0.75 1.25 216
50 13.74 — 0.81 0.81 0.66 — 1.56
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Table 4. Free fatty acidity (FFA) of frozen stored raw milk
(mé alkali/100 g fat)
Days of Storage temperature
storage g e —ac —z2h—zc 42 ope 4222% gsc 122 o
0.53 — — — — — —
5 1.51 141 132 1.28 — — —
10 1.15 145 1.63 1.89 1.70 — —
15 — — — — — — —
20 9.80 0.49 0.44 1.02 0.69 0.74 1.67
30 10.51 0.53 0.61 1.61 0.82 0.88 2.05
40 19.18 1.69 1.08 1.95 1.04 1.48 1.32
50 21.45 — 0.67 0.98 0.89 — 1.07
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Summary

Changes in raw milk quality during frozen stor-
age were estimated by measuring acidity, proteo-
lysis (Aggo), volatile basic nitrogen content (VBN)
and free fatty acidity (FFA). Raw milk samples
were stored for 50 days under 7 temperature con-
ditions as described below : at —25°C, —2°C, +2°C,
—2°C after 5 hr-storage at —25°C; and at —25°C
after 5 day-, 10 day-, or 15 day-storage at +2°C.

The results indicated that the significant increase
in acidity and FFA was observed only on the
samples stored at +2°C for longer than 20 days.
However, in the case of porteolysis, Agg of the sam-
ple stored at +2°C exceeded the critical valuel®),
which may reflect the flavor deterioration, at the
20 th-day storage and increased thereafter. No

increase of Ago was observed under the other
storage conditions. On the other hand, the VBN
test was found to be the most sensitive among 4
tests used in this experiment, and its value incre-
ased at the fastest rate to the critical level for off-
flavor. VBN data showed that VBN of raw milk
samples could remain at lower levels than the
critical one for off-Aavor under the following stor-
age conditions: 5 day-storage at +2°C, 30 day-stor-
age at —2°C, 40 day-storage at —25°C, 20 day-storage
at —2°C after 5 hr-storage at —25°C, and 30 day-
storage at —25°C after 5 day-storage at +2°C.

Freezing the samples at —25°C after 10 day- and
15 day-storage at +2°C kept Agg or VBN value
unchanged over the rest of the storage period of
time.



