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Abstract

A study was carried out to determine the optimal sterilization conditions of cooked rice
packed in retort pouch and processed in a steam-air system retort.

The cooked rice packed in retort pouch in various thickness (15,
processed at various heating temparature (110,

20 and 25 mm) was
115 and 120°C) with Fg-value 6.0. In order
to evaluate quality change during the thermal prosessing, C-values, based on z-value 33°C
and Fg-value 6.0, were also calculated at surface, center and mass average temperatures.
Subsequent storage study revealed that the cooked rice packed in 15 mm thickness and pro-

- cessed at 120°C with Fe-value 6.0 could be held without any spoilage and color change, when

stored for 6 months at 38+1°C under saturation humidity.
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Effect of steam ratio on sterilizing
value of retort pouch cooked rice
processed at various temperature

Processing temperature: —@—, 120°C, ;

—@—, 115°C; —O—, 110°C
Processing time: 25 min including come
up time.

Ohlsson®2] » zol] 9}ad 115°Co] el 4= ==}
B 8719 FrdA ke s 2 dee mAe Qe
AR Frlolth, AE 20088 & =9 retort
pouch(Al 257 15, 20, 25 mm) e} €& ==z -5 (No.
6)ell Tl &k o] €8 72} 120°Cel 4 8837}
gl € Ao ex ¥z g o Y5THL A4 Fig. 3
2 4o vhehd gl

=4 Fig. 39 71434 %i €719 el #Hz)
Qrge] A Lo 2rLex 20°C, FA 15mm
ol retort pouchkffel FALEI 4FLxEq 120°C
ol 25 dl oF 2580 485 o 2P kEF
o FAeEE 90°CHe H4 93 do. o Fv 38
27 €A F Foakd Ty & 9 retort pouch:
6.00] v HE wide] F2YRL 0.04%¢ HA 2
glo] retort poucht & Fato] vl sl Dt s} w)
4 2% Jehiz glek. g retort pouch KRE
A2Srd aet dAagErd Aot gL ¢ &
gle}h. Fig. 49 415 FH oz ¥ T8 2 29 &
24 parameter fu¢} jizt-& Table 1] Jehd] oo},

Retort pouchkfRe] iItL 1.11~1.1724 A& F
zlol] gRAlgle]l A9 &g Fe Jeblglied. B f,
Z-& retort pouch kRS A9 FA7t FALA o
2t 12.08o1 4 16.5822 Frtstgos 22y KK



13¢) o] Al -el At - F¥-F T - T T34 F5 s
18 1
2ok
iEIE o
.’(3 f;c_ l =
: 20k /}-H—‘__ I S _ . _1 5
':-‘.CC" ¥ e !/,/f w : ’f/, G
P / Rl & ant etz e
& ar / /{//,» S T K ,/, 410 —
Gl NG h ! 5 %
T 5 L7/ 4 / = A N
= §C ///// e 5 ! ;o «
= e " P2 »
s prd s ,6/ 47 -~
L T ul /’-/
ki | S
o 150
- - - > . . v
T f %% E 2D 28 35 35 (o
TIME M1 2opoYmeE” 100
1 ' L . ‘ i
. c 5 s 20 2 ZC
Fig. 3. Temperature profile cf retort temper- "-TN FH;W;.,” >
ature of retort pouches and cylind- e
rical can No. ¢ Fig. 4 Heat penetration curve
—M—, Retort; —(C—, Retert pouch —(O-—, Retort pouch rice (15mm);
rice (15mm); -.-@-+-, Retort pouch rice ---@--+, Retort pouch rice (20mm);
(20 mm); ---(O---, Retort pouch rice(25 --(O--+, Retort pouch rice (25 nim);
mm); —@—, Canned rice (can No. 6) —@—, Canned rice (can No. 6)
Table 1. Heat transfer parameters of cooked rice packed in retort pouch aad cylindrical can
Package Tempoerature Processing Parameters
Froduet Wet weight Lengthxwidth Thick ‘ time
€l welg eng X w1 1cKkness 3 . .
(g (mm) (mm) T T (min) b f3(min)
Retort pouch 200 140X 165 15 120 20 38 1.17 12.0
200 120X105 20 120 24 38 1.11 14.5
200 110X105 25 120 20 38 1.15 16.5
Can 200 77$X 66 - 120 20 38 ~ 40.0
& 400l givt. Retort pouch(A 257 15mm)st & A gEExHe A
¥ Fx¥ Arel9 fLiltE 40/12:3.32 2 retort pouch famEge 2 Ay 28 2AL T Y3t
7t FZ2 Yol v ste] Su) olAar A ge] WEm F45 o retort pouchfF (5l 15 mm, WS 200 8)& 5
do] FA5EE BdFT k. = 5 Rrl4els filt  FVIH 70~75%9 A o2 110,115,120°Ce 7 L%

3.3% B2% 43 A3 FRY R dAE) /2EF
fEEsi e o] gtez Fe T filkk 3.5 24
o]}, 78 retort pouch KERAAH = &9 F
slo} el dAREEs} dEre zA3NE JHER
& Tt ¢ Aol fEldgdn & 4 gloy AA =
ARde AR, AEFLv] Y AFYF] FARN A2
7HA a4 maste AAdol ¥ Ao, X AT
Ae o]f 89& AEdd 15mmE ZAFAZ AX
dtgon] Az o2 o] 8 pouch FolA 130X170
140X 140 mme] =77} 2 gsheich.

=

mm

ol A XA E 10~10087 A 3g A7 A=
WA A 4Fsta o] A= A2 3811°C, =5
H= BAd 6NEFE AFstd 19 AslALE F
At or. Fig. 5 o) vebd A 110°Col 4 854,
115°Coll A 45%, 120°Ce|A 35%c|8t3 2Xe§ 4
2 AFALAA Bites vehd wide o o4
dxeF AsE Bigez W=l dojutx gtz ol
S e 2E-AR 2AAA A 2EE Fgd T
A3k 5.0~5.501 ¢ . '
28°C, a5 xolA 6MEFE TS Sy &



Vol. 13, No. 2 (1981)

PROCESSING TIME [ MIN]

»nl 1 .
pte 115 20
TEMPERATURE (TC)

Storage test results of retort pouch
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Storage condition: 38+4-1°C, saturated

humidity, 6 months.
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Nomenclature

a: Redness in the Hunter system of color classifi-
cation
b: Greenness in the Hunter system of color class-

fication
c: Cook-vaule, a single term to describe the changes:

in sensory and nutritional properties based on
100°C and 2z.=33°C
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‘Fo: Lethality in terms of minutes at 121.1°C re-

£y

quired to destroy the specified spoilage organism
in a specific medium. A “z” of 10 is assumed.

: A time parameter denoting the duration requir-
ed for the difference between retcrt temrperature
and food temperature to decrease or increzse by

a factor of ten

Jat A thermal lag correction factor, designation of

the intersection of the extended, straight line por-
tion of the semilcg heating curve with the ver-
tical line representing the beginning of the prcc-

€ss

ika.: Coefficient obtained from solution of a heat-

ing equation for unsteady state conduction in

infinite slab

ik,.: Coefficient obtained from solution of a heating

L:

it
T:

equation for unsteady state conduction infinite
slab

Lightness in the Hunter system of color classi-
fication

Heating time

Heating temperature

Ti: Retort temperature

T.:

Center temperature

“Te: Mass average temperature

T.: Surface temperature

Z:

Temperature change needed for a ten fold chan-

ge in the rate of a chemical reaction or a bio-

logical inactivation
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