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Effect of Filling Conditions on Simulated Microbial
Contamination in Hot-filled PET Bottled Drinks

Yoshihiro Hisanobu, Kazuko Nakano,
Kaori Higuchi and Shinichi Suematsu

Falling behavior of air-born microorganisms into PET bottle during filling process of
hot-filled drinks was simulated. From the simulation test using mist particles instead
of microorganisms on the hot filling process of PET bottled drinks, following results
were obtained.

@ Before filling, degree of mist particle contamination in PET bottle was higher at
vertically transferring than at stopping of the bottle. Especially, at the inner front
of transferring bottle nozzle, contamination was the most remarkable.

® Before and after filling, the higher the rate of bottle transfer, the lower the degree
of contamination.

® Degree of mist particle contamination in PET bottle was higher at the bottle with
38mm nozzle diameter than at the bottle with 28mm nozzle diameter.

@ During filling, in case a Reynolds number of fluid from nozzle top was under 2,100
(region of laminar flow), mist never entered into the bottle.

® After filling, the higher the filling temperature of liquid, the lower the degree of
contamination. In case a filling temperature of liquid was above 90C, mist never
entered into the bottle.

Key words : PET bottle, diameter of bottle nozzle, hot-fill, filling temperature, filling
rate, transfer rate, mist particle, microorganism, variation of contamination.
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Table 1. Simulation of filling process and quantitative
analysis of sodium chloride

Order Procedure A B C
1, Put a PET bottle in a wind tunnel. 00
2, Put a filling nozzle into the PET bottle. [ I )
3, Fill up the PET bottle with water or hot water (2kg). o
4, Pull the filling nozzle out from the PET bottle. { J
5, Turn on a fan. ® 00
6, Spray with sodium chloride solution. [ ) ( J
7, Fill up the PET bottle with water or hot water (2kg). o

(Spray with sodium chloride solution at the same time)
8, Pull the PET bottle out from a wind tunnel. o 00
9, Seal the PET bottle with rubber plug. (BN BN )

10, Cool the PET bottle with tap water below 25T. o0

11, Stand the PET bottle for five minutes. o

12, Pull rubber plug out from the PET bottle. o

13, Fill up the PET bottle with water (1kg). ( J

14, Reseal the PET bottle with rubber plug. ([ )

15, Shake up for two minutes. ® 00

16, Pull rubber plug out from the PET bottle. 00

17, Sampling (100g) . ( 3N I J

18, Concentrate(to 20g). )

19, Add 0.5ml of 5% Potassium chromate solution to the concentrate. @ @ @

20, Titrate with 0.0lmol/ ¢ Silver nitrate solution. ® 00

21, Test blank. ® 00

A, Before filling, B, During filling. C, After filling. @, Practiced.
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Fig. 15 Effect of temperature of liquid and
bottle transfer rate on contamination 08F o . Z :
with mist particle (after filling) 0 6 12 18 2 36
numerical value showed temperature of Bottle transfer rate(velocity
liquid(T). of wind), (n/minute)
® ,control (degree of contamination, 38¢, Fig. 16 Reletive ratio of the degree of
20 square shape PET bottle,at a stop). contamination at each bottle
—,(degree of contamination, 28¢ , 2 ¢ transfer rate to that. at bottle
square shape PET bottle/control) X 100. transfer rate of 24m/minute(28¢,

------- , (degree of contamination, 38¢, 22 2¢ square shape PET bottle,
after filling)

) square shape PET bottle/control) X100. ical dt
% ,range of bottle transfer rate at production 2;1 rl?:lrll,fﬁ ‘Cv)a.lue showed temperature
line. ® ,control.

% ,range of bottle transfer rate at
production line.
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Fig. 17 Relative ratio of the degree of Fig. 18 Relative ratio of the degree of
contamination at each bottle contamination in 28 ¢ bottle to
transfer rate to that at bottle that in 38¢ bottle at 30~90T
transfer rate of 24m/minute (38¢ , of temperature of liquid (2 ¢
2 ¢ square shape PET bottle, square shape PET bottle, after
after filling) filling)

numerical value showed temperature @ ~ ------- ,area of section in 28 ¢ PET bottle
of liquid(TC). nozzle/area of section in 38 ¢
® ,control. PET bottle nozzle.
% ,range of bottle transfer rate at % ,range of bottle transfer rate at
production line. production line.
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