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A Method for Oxygen Volume Reduction in
Headspace of “Canned Rice Soup Drinks”

Daizo Mori, Miyuki Yasufuku. Yumiko Inada and Hidehito Takahashi

Ascorbic acid {(AsA) and sodium ascorbate (AsA-Na) are often used to enhance a quality
of canned food.

In this study, AsA or AsA-Na were investigated for their ability to reduce oxygen volume
in headspace of “canned rice soup drinks”.

10 grams of polished rice were washed with water and packed in a TFS (Tin Free Steel)
200g can followed by addition of seasoning solution containing AsA or AsA-Na. After
sealing, the can was sterilized at 121°C in a rotary retort for 30 minutes at 4 rpm, cooled with
water at 4 rpm and stored at 55°C for 28 days.

Oxygen volume in the headspace was considerably reduced during sterilization. Oxygen
volume remaining in the headspace without AsA or AsA-Na decreased slowly during storage.
While, oxygen volume remaining in the headspace following the addition of more than 25 mg/can
(as AsA) of AsA or AsA-Na was completely eliminated after storage for about 7 days.

With 25 mg of AsA. “canned rice soup drinkes’ showed acid taste. While, even if AsA-Na was
added more than 28.0 mg in “canned rice soup drinks”. the taste did not change.

It was found that an addition of more than 28 mg/can of AsA-Na in each can was most
effective to reduce oxygen volume in headspace of “canned rice soup drinks”.

Key words : canned rice soup drinks, oxygen. reduction. ascorbic acid, sodium ascorbate.
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TFS 200g can

Filling

fill washed rice {10g as dry rice}) and

lg of dry salmon meat per can, and

add seasoning solution containing

ascorbic acid or sodium ascorbate

{0. 5. 10, 25 and 50 mg as ascorbic acid per can).

Sealing

Sterilization

sterilize at 121°C in a rotary retort
for 30 min. at 4 rpm.

Cooling

cool with water in a rotary retort at 4 rpm.

“Canned rice soup drinks”

Fig. |. Procedure for production of “canned rice soup drinks”.
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Fig. 2. Changes in content of oxygen in “canned rice
soup drinks” during sterilization and storage at 55 C.
(Initia) air volume in headspace : 3~4mf).

: before sterilization.

: immediately afier sterilization.
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Fig. 3. Changes in content of oxygen in “canned rice soup drinks”
during sterilization and storage at 55 C.
{Initial air volume in headspace : 7~ 8mé).

: before sterilization.

** : immediately after sterilization.
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Table |, Effects of AsA on oxygen volume in headspace of “canned rice soup drinks™.

(storage at 55 C)

Amount of | Initial Initial Storage Headspace Constituent of
AsA added | air Volume 02 period gas volume  headspace gas
volume
(mg/can) (me) (mt) (day) (m€)  O2(mb) CO2(mt)
8.42 1.79 0 7.25 0.57 0.05
0 8.63 1.83 14 7.10 0.22 0.08
8§.04 1.71 28 6.40 0 0.07
7.59 1.61 0 6.45 0.40 0.08
5 8.41 1.79 14 6.90 0.16 0.11
7.78 1.65 28 6.25 0 0.10
7.29 1.55 0 6.10 0.26 0.10
10 7.94 1.69 14 6.40 0 0.14
7.87 1.67 28 6.35 0 0.15
7.59 1.61 0 6.45 0.32 0.16
25 7.43 1.58 14 6.05 0 0.20
7.53 1.60 28 6.13 0 0.19
7.16 1.52 0 6.08 0.22 0.21
50 7.63 1.62 14 6.30 0 0.29
7.27 1.54 28 6.00 0 0.26

AsA : Ascorbic acid.
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Fig. 4. Changes in ascorbic acid content in “canned rice
soup drinks” during sterilization and storage at 55 C.
(Initial air volume in headspace ;: 7~8mé),

: before sterilization.

: immediately after sterilization.

Table 2. Analytical results of characteristics in “canned rice soup drinks”

(storage at 55°C)

Amount of AsA  Storage period Net weight Vacuum p H Headspace
added (mg/can) (day) (g) (cmHg) (mm)
0 192.2 34.0 6.25 12.5
0 14 192.1 37.5 6.14 12.8
28 192.1 39.0 6.07 12.5
0 191.8 36.5 6.14 13.0
5. 0 14 192.3 38.3 6.05 12.8
28 191.9 39.5 5.97 12.8
0 192.5 37.0 6.05 12.5
10. 0 14 192 .4 39.3 5.96 12.5
28 191.4 40.0 5.90 12.8
0 192.4 35.0 5.81 12.5
25. 0 14 192.2 39.5 5.78 12.8
28 191.8 40.0 5.76 12.5
0 192.4 36.0 5.50 12.0
50. 0 14 192.6 38.5 5.47 12.8
28 192.6 40.0 5.48 13.0

AsA : Ascorbic acid.
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Fig. 5. Changes in content of oxygen in headspace of “'canned rice soup
drinks” during sterilization and storage at 55 C.
(Initial air volume in headspace : 7~ 8mé),

: before sterilization.

: immediately after sterilization.



Table 3. Effects of AsA-Na on oxygen volume in headspace of ‘“canned rice

soup drinks”.

(storage at 55 C)

Amount of | Initial Initial Storage Headspace Constituent of
AsA-Na air Volume Oz period gas volume  headspace gas

added volume

(mg/can) (me) (me) (day) (m€)  Q2(m) COz(m)
7.28 1.53 0 6.25 0.47 0.04

0 7.51 1.59 14 6.20 0.23 0.06
8.01 1.70 28 6.50 0.11 0.08

7.34 1.56 0 6.25 0.42 0.05

5.6 7.58 1.61 14 6.28 0.22 0.10
7.67 1.63 28 6.20 0.05 0.10

7.55 1.60 0 6.50 0.48 0.07

11.2 7.61 1.61 14 6.18 0.07 0.10
7.59 1.61 28 6.10 0 0.12

7.36 1.56 0 6.20 0.31 0.10

28.0 7.64 1.62 14 6.20 0 0.17
7.71 1.64 28 6.30 0 0.18

7.28 1.53 0 6.05 0.28 0.12

56.0 7.32 1.55 14 6.95 0 0.16
7.75 1.65 28 6.30 0 0.19

AsA-Na : sodium ascorbate
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Fig. 6. Changes in ascorbic acid content in “canned rice
soup drinks” during sterilization and storage at 55 C.
(Initial air volume in headspace : 7~8mé),

: before sterilization.

: immediately after sterilizaticn.
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Table 4. Analytical results of characteristics in “canned rice soup drinks”.

(storage at 55T

Amount of AsA-Na Storage period Net weight Vacuum pH Headspace
added  (mgfcen) (day) (g) (cmHg) {mm)
0 192.4 37.0 6.24 12.5
0 14 192.2 37.5 6.13 12.8
28 192.4 37.0 6.16 12.5
0 192.5 38.0 6.30 13.0
5. 6 14 193.2 37.0 6.10 12.5
28 192.7 36.5 6.13 12.5
0 192.5 38.5 6.32 13.0
11. 2 14 192.7 37.0 6.07 12.8
28 192.5 36.3 6.11 12.5
0 192.3 37.5 6.32 13.5
28. 0 14 192.5 37.5 6.08 12.8
28 192.9 35.5 6.10 12.5
0 193.0 36.5 6.46 13.0
56. 0 14 192.7 36.8 6.10 12.5
28 192.4 35.0 6.12 12.0

AsA-Na : sodium ascorbate
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