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The spouting mechanism and its prevention methods of rice porridge packed in
retortable pouch with automatic steam release function by microwave heating.

HIDEHITO TAKAHASHI and YUMIKO INADA

The retortable pouch with automatic steam release function by microwave heating was recently
developed. There are some good microwaveable pouches. We chose one of them which is the E-RP
(electric-retort pouch) presented by Toyo Seikan Kaisha, Ltd. But, E-RP shows an only problem when
rice porridge has been packed. It is a spout from a hole on the pouch which is automatically opened
by microwave heating. It is a very dangerous phenomenon for consumers. Therefore prevention
method against a spout was requested. A state of foam during microwave heating has observed by
neutron radiography. Foam suddenly occurred at the same time when hole was opened . Foam was
heaped up with rice and spouted at last. When 0.25% bittern is added in rice porridge, the spout is
controlled. The inhibitory mechanism of the spout is speculated as follows. Magnesium ion in bittern
gets into a membrane of foam, and the water molecule is removed by a membrane. Therefore foam

burst easily and a spout is prevented.
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Table 1 Comparison of container performance
Container #arfiE
Performance
P E-RP* RP-F** CAN
&
Microwave oven fitness excellence failure failure
BV UE% % AT Nl
Visibility excellence failure failure
N R 3 A~w] Ay
Light blocking good excellence excellence
S B B &
Oxygen barrier good excellence excellence
e 3% SE T B 1% 5
Expiration date 1 year 2 years 3 years
BRI 14 2 4 34
Weight light light heavy
e E (23 (230 N
Recycling failure failure excellence
DR 2 ) Ay &=

*kmicrowavable retortable pouch with steam release function, Non-Al laminated film.

* * conventional retortable pouch,
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Table 2 Physical property of rice porridges with different water content

Rice : Water ratio
(by volume)

Commonly used name

Viscosity of finished product

N 7/\ = S NS
B R 5 ke 1 ) DR
1 Zengayu sticky, on the hard side
’ ] ok LT, EHD
i % Nanabugayu regular porridge, softer, smoother
’ Lol —MER M, SH6DEL TS
1 Gobugayu a very soft pasty
bl Fivy ) HEDD B
3180 Sanbugayu high fluidity
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Table 3 The Spout time in various pouched porridges

rice . water (volume ratio)

Commonly used name

Spout time* (sec.)

Kk (FE) e MG (RD)
1:5 Zengayu 23~Not spout out
e 23~ g
. Nanabugayu _
137 s 5~17
: Gobugayu
1:10 k ~8
AW ’
: Sanbugayu .
1:20 =5 7~12

* B2 S92 F TORERM

The time it took to boil over since a hole opened.
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Table4 Effect of food additives on prevention to spout of rice porridge from E-RP pouch

Additve Concentration (%) The open time* (sec.) The spout time** (sec.)
it SN EE BICIRER (F) MR ()
Additive-free
N = 125 5
ELEAY |
Vitamin E Not boil over
EXREUE 0.05 137 = faa Reac
Lecithin 05 65 Not boil over
L ’ WS
: Wat Bl
‘Germ oil 095 137 ot boil oiler
WEZEM (JReRck BAD R
Vegetable oil Not boil over
< 0.25 131 i
e Mg
Antiforming agents Not boil over
0.01 121 &
THia#l T g
Bittern
% B85
=20 0.25 118
Seawater 50 36 53
Magnesium chloride
AL 7R Y™ A 0.05 115 44

* AP AR & BITTE OIER]. 600W Jn#king.

The time before the pouched rice porridge's hole opening from heating start. Output of 600W in a microwave oven.

3 B [ & W HH 52 D IR ).
The time it took to boil over since a hole open.
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Table 5 Inorganic composition of commercial “Nigari” (bittern) products
(mg/100g)
[ “Nigari” Products
components A* B C D E
et sy A#t  BH:  C#  D#  E#
Sodium 2870 _ _ 2380 470
FhrUTA -
Magnesim . op00 90 3800 4710 850
XTRYY L
Potassium 316 952 1140 1200 230
VRN
Calcium
2 1 = 2
Vi BIZAr VN . i 4

* A shows Nigari made in Okinawa's company, otherwise each letter shows product

of different company.

#6 E-RPFEEW OB R 31F 2 SR8 RN O 5 3

Table 6

Effect of addition of some inorganic salts on the spout time of

rice porridge packed in E-RP pouch

The addition

Cation molarity

The additive concentration after dissociation The spout time
i (mg/100g) (mmol) (sec.)
NN R i e £ D MR (D)
B A F > Vs
NaCl 185 3.2 as Na* 5
MgCle 375 3.9 as Mg* 32
KCl 15 0.2 as K~ 5
CaS0q 0.2 0.0015 as Ca*" 12
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Table 7 Effective concentration of some inorganic salts to prevent spouting

of rice porridge packed in E-RP

The addition Cation molarity

The additive concentration after dissociation The spout time
ALY (mg/100g) (mmol) (sec.)
N BE fi#MER D REH IR (D)
R A A >~ BV EE
NaCl 1000 1709 as Na~ 61
MgCl: 50 52 as Mg* 44
KCl 500 67.0 as K~ 62
CaSO0. 500 36.7 as Ca*" 45
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W) 2R, ERHORMLEL Rz, ZO/R
LIREER OB A F ENVBEERR TITR L, &Ry
HRTOBRETHRMLZEE, HOKREMICESZ0F

Spout occurred.
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W B R Lz, BIOBMEEICE 2 L0FHRERIE, v W
FNH30MU Lo 72, 3T IV Y 20X 61 & Fig.3 Rice porridge packed in E-RP heated in
Eho 72788, WEEIXL000mg/100g £ &L, TDF microwave oven.
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No spout occurred.
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B, 30758 L-ERICELZFT T, 7Y 272 Fig.4 Rice porridge with added “Nigari”, bittern
ST L BETH B, ST T, 1250 din s % i) packed in E-RP heated in microwave oven.
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Left : Product without Nigari showed the spout. Right : Product with Nigari, spout did not occurred.
Dark shoadow shows rice grains. Form raised up ricegrains to the top of pouch.
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Neutron radiography of rice porridges in retort pouch heated in microwave
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