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Heat Processing of Film Packaged Foods
and Their Storage Stability

Yasuji Suzuki

(Toyo Junior College of Food Technology and
Toyo Institute of Food Technology, Kawanishi, Hyogo-ken)

For sterilizing film packed foods over 100°C, a superimposed air pressure must be
held over the bags in the retort in order to prevent any burst caused by the increase of
inner pressure during heat processing. A steam- air process first investigated by Pflug,
where the bags are sterilized in a controlled high-pressure air-steam mixture is prefered to
the conventional water-air process.

Flat pouched foods, allowing faster transfer of heat to the critical points, are sterili-
zed in a shorter time than canned foods. Processing of film packed foods at lower
tamperature can be accomplished rather easily without the imposed pressure.

Results of storage examinations show that foods in all-plastic pouches deteriorate
faster because of the gas permeability of the film when compared to aluminum foil-laminated

plastic pouches or glass jars.

# E

EETET 2 00BIEOBR LORRBICEST, 74 VvAE8BMOBHLE LY, ARAFIBONTHEH
D7 4 wu% (Flexible Package 15 LT FP) #SAV SN T34, BoRZHEM O BIFIL S OBz S 11,
AR TEHERGUMBEETE X O KL >THETH 2.

FP 3ok, MEEEE LT, H20VEREPRESENSS (MRHNEELPTOLOIEL FASh
ORI ERBBRULPTORRTRARY —e— Y0 L= F Y RO 7 4 M ATALE S NNEEE LT
205, BIRAOHBAICK - TREHZEDTHE, L LBBFHOBFBEEFTINTOIBRREZ—8BDO HDITHR
SNTVEDT, HIRMNRE® OS2 BRITHNE LT, —ROBEE 7 4 Vo BELUTELD SF 5 70HIiCiz,
BT B RUMTIERIT 0 ik & ARICIMAVRET 5 C EBUBETH 5.

MEOKRBEICHBINT, pH {lHA14.6 L EOEREAERICE LTI, BRICEFEL L XITT LS i mE
DOFEEFHR 2 LA EENT, KETRDUEL EOARBEELFELLLZ LR Y Y R ZAE DO E TR
DT EITEELBOTODA, 100°C L_EEmE 110~121°C OBEMSAD 5T A, pH 4.5 LT ok
BRTE, BRERET S XD RMAEGEHAEAT < 100C T3S N T THHET 2 2 2T, Widto
AT HEEE - THRBETEROIEEDNT, L ELBRDTNTORTE82CITIET 2 2 EiTd -
THERESTEONTO S, Lichi-> TEHEAREEE - RAKICIMEET 21T, EREERITH LTI

EPMFETSEY YR Y Y & (B &) (60)

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

516 u A KR ® (BT %44%, 1966-F

121°C OBRICTAWA 505 FP THBHLEREL, pH 254.5 LITORFHEE L MM fmiT LT,
100°C E 72 N T AR S MBAEELEITE L SN bOBBNEAN B EB8TES. bHHA, AR
BICTHZThd FP BARDIEHICENEE L DD ICREORELICHBEEL X5 TH->TIIHS.
BARETESOEICANSATNS FP TERYzF Ly, oy 7y / f)zFry, fifle=)Fv
Bhivn 7y RYTFLY, Bhe=)FrFR7 400, B T2F0RY TF LI EMMRREEICH
FshTnagss, 1000C Miih» ssnPEomEwEDod 2 b0 s LTid, R Fery, EFREBHA) =5
Ly, hEEHZVREEER)IFLYBIUZINGER) ZATNVET IA— LD ENDS

1. MERBERIE

T 4 v L EERE R, iumcuTTﬁﬁT%%ﬁKimMM%ﬁf&§mlm%ML %@?@ﬁiFP@ﬁ
B ERESIEERAOEODF IR AR OTHEOSBERL L 0D LEMTH S, mEETEHANM
IC & - THRRICHRET BE OB KICERE i;aﬁzéb>74wAﬂ“ BB, fRICREK T OB
DRI EYT BEHOEWEHB AR & S PALF, @EHOLDICHLICIHAZ CEBTEFTHEET 5. Davis S
D kAR LicRY TRFDEEL b T 282°F  (111°C) ITn#h L 7o mc&bf:r<§@mz
b FEEDE) MBSO, REELEDT LU MV MESKKRLETHE S E Fig. 1 0 &<
BEicEd 2. # LT240°F (115°C) $203250°F (121°C) OMFETIIuAHIZIZE Uk 5 SEnE 5
n7eds, BTV by P ESKEIFISES HENIT
RS L7c LTINS, RS ER IS HITi3d fa<

LIOREIRRS 5 2T OMELEL, K g | Process ot |Cosling|period
g%*vbwhﬁ&%ﬂb,§®%h%miﬁﬁﬁ% e mEr L
LGBEMBTRELNS. TOXK DN AR TR RIS i) 10 Pressure |

sl by MEBEICB O TR OEHZ ROLE L, Sl (Sooker
imsRNSRTOEY, BREEIFROLTY B/
2O P F NORESAE—TENE N 3. \ /“

FER A SRR TEEIN TV S, EZZ% N

FP OB TldiE o 3MeE & Rbkcin#okd < ik S b TR ST 35 30
T 2 B B, Nelson 59 £ kD 1 b v Process time (minutes)

P — B DR BRI & BIK DfnEEE R Fig. 1. Differential pressure in a 4in X 3 in
B, F T iﬁ%ﬁ‘ﬁT@(/ﬁiﬂﬁi} 1D BLE bag’ﬁlled Zvith lff,Oml water during pro-
KTIMET 27 bEON LM, BETICEERT 51 ((:eEs.SlCr}l.gI)a:vis,c?\(/?[.lr;i;rel and B. E. Proc-
BHEZOTEUHDPOMET S ENURETH S tor, 1960)

Fflug &% R#EKEZEARICE 200 E’éﬁ:’a:#

HNCHISE L, ZEMEE L TH Y bv r NOWRESMICERLC, BREEME—ICRETE2LERELT

WB. AN bw P o —L—D20°FITHE T HKE T ,ﬁ%%w, 7E510% DR & Li@ﬁﬁ%%,ﬁﬁ%%
OERATHE LG th (MAINLQROBEEEEED L, v v MEEEE SRR OROEE &%
DY TS B IR 7E) 12 1009 4508 D WK I OIG X 0 5078 505, TR RO TIRZEH s - 72
100 #HE BT EDERBUT A ELOBEICL L DL LTV L. h&,mwgww;kﬂ&gﬂbﬂﬁg
» UOIRA %TmmrvkwbuwkﬂniVl»bW®{&ﬁ%ﬁ?ﬁ ICIL 555, RE UTHh S5UATNIE
FEEDTRICER S, KEDBAEREE0SE T THMUMEITEMN LOEBROMO I EZMDO T L.
TOEITERELG A Lo OMGTIARETED ZEBH S ERD, HEED X D K inE ¢ ikl
OFFICHRATEL, SOEEHHRRTNLE OB, KREKNRENFRTEITONELLL, L vt
EEOLF LEOOTEEAROMEBREITIZKTMAID ENTHS.

2. FP OBEELHRE

FP 3 &EEO & 5T SIREE Uiopiee BB {80 0T, i siZicmi s s i Hiug 5
ORI BB OO INERITH L. Fig. 2 O L —EOMR TR SAKREEMOMIC A& LE AN
T—EDRESEL, i EEIREDMITIBEEIZAEINERTE 20T, a0 iy 2 2 &S

I

LTy 90 2 (B3l SR - (61)

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

%8 B, 8 A TA N A TREROIBBEEE T OEREY 517

AT 2 Z L0 T& 5, AEAROMEEEICS

N
2 BLBHOBEIT/INE Y, /;77%%ﬂkl Yﬁ@i
ZDEHIT Pﬁ'g«ﬁun i/ﬁui"%b<@i%ﬂﬁﬁ&‘ﬂ / / / ] 1 J “{;i l\
N

EETRET 20 TEACABRER SBROE IV Vi K{A N
SR EPLEHNDREE DR, Lichs - THEK ) a
DWEELY bR UNBER S FP @0 5035 & sk
SN, REENL @ B20TBROEESE 15
TE2LDoSbFEHTH S, Keller' |1 5.5 420 %,/ 1= ;
E=T AT —+D20°F I BT 5REREE FP 41 AN g/ M }J H XJ‘\;( Nt
TII154r, fHEE (300X200) TlFB553 & LT3, Fig. 2. Metal rack.
Filug 5% R4S (—ERHOBREEE LT)
B—FE U VIZRBEINS OICET 2R, Exo
Bz Uizds0, th D&k Ciéjﬂﬂ'é‘ 5 & & AT
Wici &, th At b ECa—L— ITBIF2 5 2]
ME—F,TEE 0 ->T 3,

N, LLBPSS SR A S 1 IS ORTEE BE D 25 %
WY bFA T~ 200g @ FP 43812 DU T 85% 44
i, 18R ZER DR T 110°CIC gt L 725> th 13 FP
@R (EE 2.5cm) TII8.84, 624 (7.4X5.9cm)
T2 THD. UFICHINT2.5%~> F+4 bo L
— 230g ZHWT, Khin#i21°Coo th |3 FP
dx (B 8em) TIRI6S, 65HTIZ2857T H-
2. CHROESH/MIS DL DEODT fh k&
IEBH, HEICH LMD/, Fig. 3 ook <
THbB. ZOEEKTIZ Rotomat (kgL b v B %
HrbRETHE A Uik,

L LeBBEHEEREREEDT 5 2 F v 7 BRTI
MEITH 13 2 M58 B i & DBED T UK Fig. 3. Heat transfer curves of RP (retortable

] plastic film pouch) - packed and No. 6 can
SEERY A b P 3/ % 1 A :
PRSI0 S 5. Chapman 5 4% X 3% X 1440 (74.1x59.0mm)-canned 230 g bentonite clay

D>
—;

200 30 40 0 &
Process time ( minutes)

DEFHEDELEBRD ¥y 77— FO50°F ic %1 5 5% (22.5%) during water processing at 121°C.
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Fig. 4 Water-or steam-air superimposing retort and control system.
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Table 1. Heat resistance and gas pzrmeability cf flexible packages.
(Toyo Seikan Co. Research center)

. Heat Gas permeability
Film process
Type thickness | Lesistance Oxygen Water vapor
A c cc/m?, day,atm, 25°C, g/m?, day,40°C,
dry 90% RH

FOop 60 85 5~ 10 4~ 7
CIP 60 105 118 ~ 120 5~ 8
RP 60 120 118 ~ 120 5~ 8
Collo-poly 50 10 ~ 100 15 ~ 40
polyethylene 50 108~ 104 8 ~ 20

FOP (Flav-o pouch) : Vinyliden chlcride ccated cellophane / polyethylene
CIP(Cook-in pouch) : Polyester / p:lyethylene
RP(Retortable pauch) : Polyester / polyethylene

Cello-Poly : Cellophane / polyethylene
mg. l
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Fig. 5. Iso ascorbic acid content of sirupped
peach packed in flexible pouch and

. CiP , Stored
glass jar after storage at room tem- / FOP}O' 5C

perature. O-

100 mg of iso ascorbic acid per 100g O 20 40 60 80 100
sirupped peach was added before seal- Storage in days

ing of containers. Fig. 6. Peroxide value of soy-bean oil packed
* EOmg iso ascorbic acid was added in plastic film pcuch after storage at
instead of 100 mg. 35°C and 5°C.

3SCICAFEE U TREM D OB DI Fig. 6 @& < CIP £ RP TR 43 FOP Ti3EL. L
L CIP T&WET 2 LD TELRDIE .,

P2 T F oy TOTEICCITRE L 7RI VBTN DR & FP OB AMEZEIT & 5 FUHEDE T A EL,
L LZOHEOBET 2 LEMBmD TE 2. Fig. 7 0T &L Th 2.

COXDITEYS FP T, FOP RESKOBBIELA 72  Titfid: $85CTH 2 O TIHBOELIT & 52 I
DNHNTINE,

Vobov PR U 7B ER I £ 5 T IR 120°C © RPICED 2 HBAR D S RO SO T 2 B TREERHZ

HEPULETEY v 8Py o (B & @) ----(64)

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

520 R NS (BET #44%, 19664

b9 505, AEDFFICE > TRENLDENHDLH %

3. BT B EEMLRBHTOUNOOT, (MR 2. of e
TEBEFECHHLE LbYTHS. Table2 s‘§“*“‘r~<£;;,<ﬁﬁ
TELTHD. .
B AE B LU TIOBINE S Rk T € T R
RFCREFICASOERRORENRR SN, T
HDEB AR ICHEETA B OTER L TR

51U

# [0
COEHIT FP BT TVIHEE S I 54—+ Lk
bOLATRER:OFEE S 30T V0T, REK Y 10 mmmm gJo 50 €0

. . . in days

Lo THBESC LR TE2BMEPMEFDO L S 1T S
BWTRET 2 CLRZDSh L. Lk LRs oD Fig. 7. 'Reﬂectance of tomato ketchup pack.ed
e g . . bl s 2 in plastic film pouch and in glass jar
FrRSRAFIT & - L(ii))h@@ﬁj\f‘? htsdohs. co afier storage at 35°C and 5°C.
FDIERENDH B —IH, TRE, RE, BHE *Sored at 5°C

ESI, mbwmﬂxMM§ﬂ, BT AR

Table 2. Quarity of prccessed feod packed in RP (retortable plasiic ilm pouch) after
stcrege at 30°C.

Frecess
Prcducts — Flavor evaluation
. Total €
| Temp. Time press.
C min| kg/cm?

Curry 120 20 1.3 Off-flavor after 2 weeks
Szt spagetty 120 20 ” Geod after 1 month
Beef yamatoni 113 45 ” Gocd after 1 month

Subuta 120 20 ” Geed after 1 month
(Chinese focd)

Yakimeshi 120 35 ” Off-flavor after 2 weeks
(Chinese focd)
Rolled tangle 110 40 v Gocd after | month
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