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Sanitation Control and Quality Changes of Raw Cow Milk during Trucking:
Comparative Study on Tanktruck and Softtank System
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Summary

A new trucking method of liquids, called the Softtank system, has recently been developed and given attentions to im-
prove conventional trucking method. The system is equipped with a size-free flexible bag with a pressure-resistant
watertight zipper. It could be installed on common trucks with metal frames to prevent agitation of the liquid. Unique
characteristics of this system are as follows: 1) Load volume of liquid is free. 2) Consolidated service is available. 3) The
system can be folded into smaller size, so that other goods can be loaded on the return trip. 4) Attached zipper makes
cleaning of the inside of the bags easy and the sanitation task become independent from the drivers’ responsibility. 5) It
is recyclable for several hundred times.

By using raw cow milks, the Softtank system was compared with a conventional trucking method on the quality con-
trol including sanitation, temperature, and bacteria counts. In the summer of 2001, test trials were performed five times.
The average of the transportation distance and duration were about 600 km and 19 hours, and provided the following
results:

1) Just before loading the milk, the cleanness of the containers was tested with a commercial ATP detection kit. The
Softtank containers were sufficiently clean at each trial, but the test detected microorganisms of contamination in
some parts of the container of the tanktrucks. The contamination diminished by the fifth trial. The cause of the con-
tamination of the tanktruck appeared to be a lack of explicit sanitation specifications to the sanitation operators.

2) Increased temperature of the milk during trucking was observed at the upper part of the container of tanktrucks.
Since the increase was not depended on the outdoor temperature, it might be caused by the increased temperature of
head space (upper part) of container, which is caused by the direct rays of the sun.

3) No increase of microorganisms was found throughout the trucking trials.

4) Fat content of the milk transported by the tanktrucks was increased about 0.1%. This was thought that some of fat
globules were disrupted by churning and large sized fat globules (cream) were produced during the trucking by the
tanktrucks. This phenomenon was not observed in the Softtank system.

These results indicate that the Softtank system is a superior trucking method to achieve better sanitation of the con-

tainers and maintain higher quality of raw cow milk.
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Fig. 1 Sampling position for cleanness-test of tank-
truck.
A, B, Cand D are the upper left, the lower left, the
lower right, and the upper right corners of an end
plate, respectively. E, F, G and H are the upper
left, the lower left, the lower right, and the upper
right corners of an partition plate, respectively. I,
inside surface of a loading manhole; J, an outlet; K,
a breathing hole. L, M and N are the upper, the left
side and the lower surfaces of inside, respectively.
O, a part of weld; P, a pipe line of CIP washing sys-
tem.

Fig. 2 Sampling position for cleanness-test of Softtank.
A, B, Cand D are the upper left, the lower left, the
lower right, and the upper right corners of one end
of the Softtank, respectively. E, F, G and H are the
upper left, the lower left, the lower right, and the
upper right corners of the other end of the
Softtank, respectively. I, inside surface of a mixing
hole; ], a filling and outlet port; K, zip fastener; L,
the right side surface of inside.
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Table 1 Evaluation of cleanness tested by Merck HY-LITE 2 System (ATP detection kit) after washing the inside of each tank for
loading raw milk.

Numbers detected by HY-LiTE 2 system in each trucking trial®

Sort of Parts Average
tanks examined? 18t ond grd 4th 5t of parts

Tanktruck A 88 71 42 69 30 60
B 97 66 46 38 17 53

C 93 51 42 27 47 52

D 97 57 44 42 32 54

E 130 62 43 27 35 59

F 83 65 36 52 26 52

G 71 63 39 39 19 46

H 77 76 44 37 25 52

I 110 63 59 36 30 60

J 670 220 550 160 23 325

K 270 65 42 84 20 96

L 91 79 43 33 19 53

M 74 81 42 49 24 54

N 550 59 44 45 20 144

O 85 66 59 39 33 56

P 180 260 610 32 25 221

Average of trial 173 88 112 51 27 90

Softtank A 36 35 34 25 130 52
B 48 48 40 23 40 40

C 30 290 45 18 28 46

D 57 180 95 ’ 15 33 76

E 34 72 39 25 35 41

F 28 50 37 19 24 59

G 39 68 33 23 28 38

H 39 52 41 16 30 36

I 44 61 35 28 24 37

i 51 95 25 16 54 48

K 45 58 50 43 29 45

L 130 48 31 24 30 47

Average of trial 48 88 42 23 40 48

1) Each alphabet corresponds to the part indicated in Figure 1 for tanktruck and Figure 2 for the Softtank,
2 The criterion for judging raw milk {according to the manual of Merck HY-LiTE 2 System): Less than 100 is an acceptance value
but more than 300 is disqualified for food use.

Table 2 Actual payload (kg) of raw milk, temperature ("C) of raw milk at the departure and arrival in each trucking trial, and
average of outdoor temperature (°C) during the trials.

System of Trucking trial

trucking Items . P ” I o~ Average
Tanktruck Actual payload (kg) 10,000 12,700 11,000 11,000 11,000
Temperature of raw milk (°C)
departure (D) 2.1 1.8 2.2 2.1 2.0 2.0
arrival (A) 3.8 3.2 4.0 3.6 3.7 3.7
difference of D and A +1.7 +1.4 +1.8 +1.5 +1.7 +1.6
Average of outdoor temperature ('C) during trucking 21.2 26.3 28.6 25.0 23.9
Softtank?  Actual payload (kg) 10,000 10,000 11,000 11,000 11,000
Temperature of raw milk (°C)
departure (D) 2.3 1.8 1.6 1.4 1.6 1.7
arrival (A) 1.8 1.7 1.6 1.0 1.3 1.5
difference of D and A -0.5 -0.1 0.0 ~0.4 -0.3 -0.3
Average of outdoor temperature (°C) during trucking 23.1 25.5 25.8 23.5 22.1

b Softtank system had set the thermo—controller of the carrier at —5°C constant during the trials.
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Table 3 Difference of tanktruck and the Softtank systems on the changes of temperature at upper, middle, and lower positien (in-
side of the containers) during trucking.

Trucking trial

System of Sensor i N Average
trucking position Sampling time 1o gud 3 40 5 +S.D.
Tanktruck Upper Departure 2.2 2.0 2.6 2.3 2.2 2.26+£0.22
Arrival 3.8 3.1 3.9 3.5 3.3 3.52+0.33
Difference (A~D) 1.6 1.1 1.3 1.2 1.1 1.26+0.21
Middle Departure 2.1 1.9 2.5 2.3 2.2 2.204+0.22
Arrival 3.7 3.1 3.9 34 3.3 3.48+0.32
Difference (A~D) 1.6 1.2 1.4 1.1 1.1 1.28+0.22
Lower Departure 2.0 1.9 2.5 2.3 2.1 2,16:+:0.24
Arrival 3.6 3.1 3.8 34 3.2 3.42+0.29
Difference (A—D) 1.6 1.2 1.3 1.1 1.1 1.26 £0.21
Softtank Upper Departure 2.1 1.9 1.9 1.3 1.8 1.80+£0.30
Arrival 1.6 1.5 1.1 0.8 0.1 1.02+0.61
Difference (A—D) -0.5 - 0.4 -0.8 -0.5 -1.7 ~0.78£0.54
Middle Departure 2.2 1.9 1.7 1.1 1.6 1.70£0.41
Arrival 1.5 1.6 1.5 1 1.1 1.34+0.27
Difference (A—D) -0.7 ~0.3 -0.2 -0.1 -0.5 -0.36£0.24
Lower Departure 2.4 2.0 1.9 1.3 1.6 1.84+£0.42
Arrival 0.5 1.8 1.8 ~-0.2 0.8 0.94+0.86
Difference (A-D) -1.9 -0.2 ~-0.1 -1.5 -0.8 ~0.90+£0.79
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Table 4 Number of bacteria in 1 ml of raw milk detected by breed’s direct microscopic count method according to the usual quali-

ty inspection at the departure and arrival places.

Trucking trial

System of Sampling
truCkmg time 1st Ind 3rd 4ib 5th
Tanktruck Departure 3x104 3x 10 3x104 3x104 3x104
Arrival <1x104 <1x10¢ <Ix104 <1x104 <1x104
Softtank Departure 3x104 3x 104 3x 104 3x 104 3x104
Arrival <1x104 <1x10¢ 9x 104 3% 101 <1x104
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Fig. 4 Changes of the number of bacteria in raw milk

samples collected at two ton intervals from the
milk transfer hose during the loading at departure
and the drawing at arrival.
The symbols, 1st, 20d, 314 4th and 5t at the upper
left of each figure indicate the trial numbers of
trucking tests. @, tanktruck at loading; O,
tanktruck at drawing; A, the Softtank at loading;
/\, the Softtank at drawing.
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Table 5 Difference of tanktruck and the Softtank systems on the changes of fat and non-fat solid contents (%) of raw milk during
trucking.
It System of Sampling Trucking trial Average
ems trucking time +S8.D
st 2“(! 3rd 4!!) 51): el
Fat (%) Tanktruck Departure 3.87 3.81 3.81 3.78 3.83 3.82+0.03
Arrival 3.93 4.01 3.94 3.82 3.85 3.91:£0.08
Softtank Departure 3.86 3.87 3.81 3.82 3.86 3.84+£0.03
Arrival 3.90 3.96 3.80 3.84 3.86 3.87+0.06
Non~fat s%lid Tanktruck Departure 8.55 8.61 8.48 8.48 8.55 8.53::0.06
o Arrival 8.49 8.53 8.49 8.45 8.52 8.50£0.03
Softtank Departure 8.49 8.65 8.48 8.51 8.54 8.53+0.07
Arrival 8.45 8.62 8.52 8.50 8.51 8.52+0.06
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