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Growth of Acid-thermophilic Bacteria
in Valencia Orange Juice Packed
in Carton Container and Can

Yoshiaki Ikegami, Atsuhito Enda,
Tomoe Matsui and Kaoru Nakagawa

Acid-thermophilic spores were found 10-100 per m in valencia orange juice of 4
manufacturers, which juice was packed in carton containers. Valencia orange juice
was inoculated with strain AC-1 spores, and incubated at 35C. The growth of the
bacteria proceeded in all the samples after two days. However, in case of the juice
packed in aluminum foil-laminated carton containers, the growth of the bacteria in
these products was very weak. Therefore, oxygen was supposed to have appreciable
effect on the growth of acid-thermophilic bacteria.

Varencia orange juice packed in can was inoculated with starain AC-1 spores, and
incubated for 40 days at 15T, 20T, 25T, and 30TC. No spoilage was observed in the
samples incubated at 15T, The growth of the bacteria proceeded in the samples at
20T and above. However, the growth rates were so slow that no serious flavor
deterioration and product degradation were found oxygen contents in head space of
the canned juice after incubating at 20TC, 25T and 30T for 30 days were very small
as 0.41, 0.18 and 0.12m0 respectively. The growth of aerobic acid-thermophilic
bacteria in canned juice was so weak that restricted spoilage of the products.

Key words : acid-thermophilic bacteria, valencia orange juice, oxygen, head space gas,
inoculation
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Table 1. Acid-thermophilic bacteria in valencia orange juice packed
in carton container.

Manufa-  Total No. of acid-thermophiles (/mf)
cturers weight pH Brix Pour plate method MPN method
(& mSMA, 45T TYG (pH4). 55T
A 1084.8 3.89 12.0 <1 4.0%x107!
B 1075.3 3.90 11.5 2.4%x10 9.4%10
C 1096.4 3.92 11.3 6.0x10° 4.3x10
D 1082.9 3.82 11.6 1.6x10 1.5x102

Table 2. Growth of acid-thermopnhilic bacteria in fiber containered
valencia orange juice packed in carton container at 35T.

Storage No. of acid-thermophiles (/mg)

(day) A B C D

0 1.2x10°% 1.6x10° 1.8x10°% 1.5%10?

1.2x10? 1.6X%102 1.7x102 1.3x10°%

2 1.0x10¢ < 1.1x10%* 1.0x10° < 3.4x10°

1.0x10* < 2.0x10% 1.0x10* < 1.5x10°

5 2.0x10°8 8.3%X10 2.6x101 2.1x10*
2.6%10° 5.0x10 5.8x10° 1.0x10° <

12 2.7x10° 9.1x10 2.6x104 2.5x10*

1.5% 10° 3.3x10 1.4%106 1.2x104

Inoculum; 2.0%10%/mQ
*: growth of lactic acid bacteria
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Table 3. Numbers of acid-thermophilic bacteria numbers in trial
canned valencia orange juice.

Total No. of acid-thermophiles (/mf)
Sample weight pH Brix Pour plate method MPN method
No. (2) mSMA, 45T TYG (pH4), 55T
1 219.6 3.86 10.6 8.0x10 4.5%102
2 223.6 3.85 10.5 9.1x10 7.5%10

Table 4. Changes of head space gas compaosition in sample cans.

Storage day Temp. Total gas (m@) CO. H. 0. N,
0 9.7 1.0% 19.2% 79.8%
20T 8.9 1.7% 15.7%  82.7%
5 25T 10.6 1.8% 14.8% 83.5%
30C 11.1 2.2% 14.4%  83.5%
20C 11.1 2.1% 13.5% 84.5%
10 25T 8.8 2.6% 11.6% 85.9%
30T 10.4 3.6% 10.5% 86.4%
20C 10.5 3.1% 7.8% 89.2%
20 25T 9.1 4.5% 0.1% 7.1% 88.4%
30T 8.7 5.7% 0.2% 4.4% 89.9%
20C 9.7 4.1% 0.1% 4.1% 91.8%
30 25T 7.3 5.5% 0.3% 2.5% 91.8%
30T 8.2 7.1% 0.4% 1.5% 91.1%
n=2

Table 5. Changes in oxygen content in head space gas of
sample cans.

Storage Oxygen content
(day) 20T 25T 30T
0 1.9m 1.9m¢ 1.9m¢
5 1.4 1.6 1.6
10 1.5 1.0 1.1
15 0.94 0.88 0.70
20 0.81 0.64 0.38
30 0.41 0.18 0.12
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Table 6. Growth of acid-thermophilic bacteria in canned valencia
orange juice at various themperatures.

Storage Inoculum (AC-1; 10%/mg) No-inoculation
(day) 15T 20C 25T 30C 30T 35C
0 9.5%10% 9.5% 102 1.0x10° 1.0x10° 8.0x10 8.0x10
1.2%x103 1.2x10% 9.6%102 9.6x10% 9.1x10 9.1X10
5 5.0%x10% 1.0x10° 1.0x10' < 2.8x10* 2.6X10 -
4.6%x10? 5.6x103 1.0x10' < 1.4x10* 2.2%10 —
10 4.9x%10% 1.1%10* 5.1x103 3.1x10* — 6.2x10¢
3.6x10% 6.4%10° 1.2%x10° 2.1x10* - —
15 5.6%102 2.8x10* 7.5%10? 1.3x10* 8.5%10 8.0%x10°
3.8x10% 3.1x10* 1.7%103 1.5x10* 1.5%X10 8.7x10%*
20 1.1x10% 2.5x10% 1.6x103 4.0x10* 1.0%X10 4.5%x10°
1.2x10% 8.0x10* 6.2x102 3.2x10* 1.5%10 4.0%x10°
30 9.5x10 3.3x10° 8.9x10?2 4.6%10* 1.7x10
2.3x10? 3.1x10? 2.0x103 3.0x10* 9.0%10°

*; growth of mould

Table 7. Effect of storage temperature and spore number
inoculated on spoilage rate of canned valencia
orange juice. (n=10)

Temp. Inoculum (/mp) Spoilage
15T 103 0%
103 100%
20 102 30
- 0
103 100%
25 102 100
- 0
10° 100%
30 102 100
- 0

Incubation for 40 days.
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