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=ABSTRACT =

The storage stability of the developed formula of infant foods was investigated.

The results are summarized as follows :

When formula A and B were stored at room temperature and refrigeration temperature, there
was no remarkable changes in consistency. In frozen state, formula A showed more stability
in consistency than formula B and formula A could be stored for 6 monthes without proble-
ms due to retrogradation of starch.

The heat treatment of both A and B resulted in the increase of a-value, while L -and b-
value showed no such change. But from the 4th month at room temperature, and 5th to 6th
month at refrigeration appeared an increase in a -value, hence the browning reaction, while
frozen samples did not show noticeable changes in surface color. The heat treatment also cau-
sed an increase in POV on both formula. The extent of changes in POV during storage var-

ied with storage temperatures and samples.
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2 A Aol BRARS =¥ BREEAAN o
ojviiz fok&d, w4 ¥ u} texture 5] #HLE T
i BE & 5 %) 23 YA}, antocl-
aveo} ZHe HHE o8 ¢ v FEA dYLF
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W 30]-5 EMBujx]o] o]<)s}e] Abdujodit o} Gr-
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2) WEAE

A2 7+d4-E3ts] 815l 3l pouchd A5 200g
4 23 tap sealer 2 W -R3}3L 257 &4 (Ellab Re-
coder Type Z9-CTF )& A}-&3te] 7Fobarar3a] (still
retorts ol 4 4FA 8T olw) ALE% pouchE 130
ma X170 m X0.2m 2] 78 200g¢] pouch polyester —
aluminum foil ~ polyolefin laminate film ( v} 3}-&-2}=]
I F454b) o2 vkl Helwh FppolAd  nd
BHET T At 71T, 4849 auoclave g} Fo]
BEi{ES o] 88 4 ¢l castal 15LbS pressure cook-
er(Seoul Engineering Co) ol B BHE 2
Y3} sensorst BAR 4 skl MY + A=
3 Azstg e REEY RrES C, botulinum g 7]
Fozdle] A4stglom REAE Al4AL graphic
method & o] 83t¢d Fo=69] 5| =% FAFc} Re-
ort JEEy pouch AAEEX7L 024 fodo]Ald A
Bt st 188 el A guEmdel &
pouch s}<&g 7] 43le] caseqld] Y g4 o
78ty o} (Fig. 1).
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30 T incubator &} 5T¢] %EhEEel 28X RESIA
%e A3 ABx —20TAHSBC 22 6EAM &
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3) BB b WEEML

Frichel sampleS BB (0T)H A (5T)
RE 1fEFA Fn4, B (—20T )53 sampled
1{8H 4l 34 obgal 722 FERAER st

LA (consistency): Brookfield viscometer mod-
el LVT (Engineering Laboratories Inc. 240 )8 A}-&3}
31, E94 (refractance color) & Hunter’s color
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Fig. 1.

A :thermometer
C:Body

Pressure cooker & pouch case

B: Pressure gauge
D: Sensor connector

E :pouch case (140 X170 x lmm),

difference meter {No. U.C 600 LU. yasuda seiki
seisakusho LTD) & @il F@@L L,a, b ke
2 A5 ok BBt E(POV) = wheeler & 5
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Table 1 -1 . Growth of E coli in the infant food samples during storage (S.P.C./g)

W 30T
Sample

ample -

Days A B
0 0 0 0 0 0 0 0
2 160 0 1 0 0
3 144 70 2 ; 0 4
4 6334 1340 3 0 47
6 213.3 128.6 186 40 4 53.3 30
8 377.3 203.3 5 290 40
9 195 53.5 6 432 45
12 220.5 53.3 7 429 52
15 293.3 76.6 8 521 67
9 643 75
Table 1.-2. Growth of E. coli in the infant food samples during storage
(cells/g)
Sample Temp 0t E;;Tﬁgg —® T
Days A B A B Week A B

0 0 0 0 0 0 0 0
2 0 0 1 0 0
3 0 0 2 0 0
4 0 0 3 4 0
6 190 120 5 4 4 0 0
8 1,800 792 5 0 0
9 0 0 6 0 0
12 320 97 7 0 0
15 320 105 8 0 0
9 0 0

9 340 Qe

2) #EE (F.— Value)
A0 IEEERS By, BE ¥ B v =
B84 3E sl AR BRXSY BEDH B

el BEe BMEstsl AstedA AR Al &%

B AFEAY BEEel folsteiof P C botw
linum ¥ 2 pH 450]skil A& BF R 4£F 7}
ek uk kA4 A FolA e AL BIFEtAA
W@ by shaL Biko) 73 botulinin & ERT T
A Wby ofad AF < ARG (pH62-63)0
+ A W94 S sAskE Ca, Fe, A % =i
Bol §irdl 4T oA REREINA dod X

AR Ae] A stet!” Eof FFL 2§ Fo-var
lue 4 o)1} tHA & F@et] 0%E © 7Habdte
F,~value 622 FAs3c}

Pouche] =4 sample & casec] do =754
ol d@% thermo coupled Tohd HBY AL
pressure cookerel] @i 121T oA 4-F& 3}HA th-
ermo recoderd] 37| &y L= NE HIEES A4
ste] Fo=60¢] al sl 94T Al2bE 2, 7
A4F A7k &4 @3l Table23) e} 200g/ pouch
£ o] 835} autoclaveo] A o ¥}4§E A1 F,-value
7} A= 64 (84), B 66 (25%4), C= 64 (23 )
2 gl A vsskl £e8da AR4AEE
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Table 2. Process time of the infant food packed in pouches

Method Sample Heating time* (min) F, -value
Autoclave at A 23 6.4
121 ¢ B 25 6.6
Retort at C 23 6.4
121 T A 2 6.7
15 1bs B 24 6.4
Pressure A 25™* 36™** 6.3
Cooker B 24 36 6.4
C 24 36 6.4
* Heating time except come—up time.
** Heating time from beginning oscillation up to cooling.
s+ Heating time including come—~up time.
Table 3. Changes in consistency of the infant foods during storage { unit : cps)
Sample A B
Storage conditions sterilized nonsterilized sterilized nonsterilized
Storage period (min ) 30T T 5C -20TC 30T 5T -20T
0 1,750 1,520 350,000 218,100
1 1,893 4,106 318,300 344,100
15 2,013 920,000
2 1,860 4,790 352,300 764,500
3 1,847 4,070 3,187 337,300 825,000 805,000
4 2,120 12,446 3417 364,100 736,500 993,700
5 2,050 12,920 4,620 387,200 1,440,000 814,000
6 2,400 87,800 7,800 390,300 1,590,000 768,000
o gl 448 AR 2E sampled] AT ¢ Rewrt pouche] 23T wmple A% BE 4£, %
. N v &Y AsmEetdd $A4sE RBET 29E B
& 180g/pouch 2 FJEgsle] F.7} A+ 6.7 (225r) B
v 64(UR Lasge RGN
$5 78S (consistency )

REeol A BET F Y& HEko=E autoclave 9}
7ol HEE o1 ET T g gHEE AHEsld 120T
(F7F 3527 AZEH ) el A F.=6F=7t o
7R A7E gw 4TS FYeA T e 200g
/pouch 2 &3t A3 F,63~644 Ygd 74

AFA7he sample A7} 235, Sample. B8} C7b

250l 9151,

FEpl BrEC = HEFs % pouch % FAIE 200g
ooz TASNAY, BEE B2 RAYAE BE
dan Qo] AHFAR AL AQskmz ool K1
T Fol7t Wasie

3) B b BERML

Table 36]4] wiups} o] Al B F Sample =%
gEol ostd HEE 371E detiglen o st
Aol o3 ASUeF AL A Mk gl
Ao AZARAcl =3} amylases] o3 BF=2 A2y
B RiFE7 3 A Sample & W3olA kbt A4
3 o 3AMY7 A Wit ggdsE ¢ T A
ow, B 29 w37} WEol st A
WAL ¢ 4 A AeAgRT FLAAA A
Wbd o 7 MR Z7i7h wol el 2 syneresis
#alo g starch®] #8E (crystallization)d) €3t 2
sela & 4 Y.

F A (surface color):
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Table 4. Changes in surface color of the infant foods during storage

Sample A B
Storage
conditions sterilized nonsterilized sterilized nonsterilized
Color o\ Somee W\ (0T (5T)| (-mT)| (0T)  (5T)| (-20T)

0 47.7 54.9 50.9 534

1 490 49.7 52.2 5.7

1.5 55.0 54.7
Value (L) 2 . 49.6 49.0 511 51.2

3 50.2 49.8 53.4 50.6 51.6 54.4

4 486 53.3 55.8 51.5 541 54.0

5 50.6 487 56.7 52.2 52.1 55.6

6 504 511 56.0 53.0 53.4 | 544

0 5.37 2.08 245 1.35

1 5.43 5.33 272 2.77

15 221 1.96
Hue (a) 2 6.19 5.65 328 297

3 6.58 5.46 3.08 3.57 2.89 2.37

4 7.13 5.43 279 474 2.94 206

5 6.92 6.25 3.13 448 3.56 2.35

6 7.43 600 2.88 455 3.22 2.25

0 17.7 165 152 145

1 17.8 172 153 14.4

15 15.4 13.7
Chroma( b) 2 18.2 17.3 153 14.9

3 181 16.8 17.6 15.2 145 138

4 189 17.3 155 16.3 14.0 13.9

5 188 175 16.8 165 14.6 14.4

6 19.1 174 16.3 16.8 142 13.9

* By burnter’s color difference meter.

AHAE 697 Esls S BIE( L ), fasd
(a), ZE(b)E EA'% H3} Table 49 At As
B sample 25 pn@Eie] 93t L ghel A stsgl
ov] azke sample A} 2.084]4 5.37, sample B
7} 13564 2452 B Brp A7} ol A4siga, b
#ZE As} B4 25 AgEgic) oal F4AME fn
BBy Maillard3] ZwidlbZoll o3k 2oz A7y
= A sample-Z 7l5-Eaj=le] A4 "ol A3l o
Algh Zy-g dogl Zelet £ 4 vt Table 49 3
35 FEH w24 Al FTH4qe w3}
A ZA e g ez agle) Aediga
BHE EEddE 6497 HEplA 2 #Hsbzb dddel

il WS4 5 A9l B sample v} Fagt w
b QA AeAF 4Ll A B ARy
BAT WA AL 5 6 Qel BHAre] W7y
vebite}

B {4 ( peroxide value):

I AmEAS ERLWES 343 F3: Table 5
2 7,;-4_ sample B (15.5)7} A(122) Bt} AFHA| EX]
AkskEgte] o =gtk =&t 5 sample o the] o
Helol oslA @REHE SobsEd olAe e
L5 2 A9 pgl A Yolvhe R (LB (ther
mal oxidation process)9] ¥ wjzli E 5 9t} Feuge
ol 9)sle g mISEES EE LR 1 XHEY A
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Table 5. Changes in peroxide value(PQV) of the infant foods during storage

(millimole/ Kg)
Sample A B
Storage
conditions sterilized nonsterilized sterilized nonsterilized
Storage
period(mon) (30T) (5T ) (—2007) (307T) (57T) (—20T)
0 34.5 122 26.4 15.5
1 66.6 385 63.8 56.2
15 20.7 434
POV 2 476 35.1 63.4 54.5
3 36.8 33.3 39.0 55.9 52.9 50.1
4 314 24.2 31.0 57.1 56.9 49.5
5 126 17.6 202 51.6 54.8 430
6 135 l 16.3 21.2 42.0 5.1 4.1
B #EE E2AA7E o S5+ EEEREST 10T
4 bl o 2902 ZAs @EA 2 R & W

AAZpe o g zhagetm ey =R BURER
Riol w2 galgel HMEEA carbonyl i % ERAE
WESL A7 A e} a7 T& s
T gl AEHoE WYHL YA GRFVE u
a7k et

& RgolA AeAF 1494 3Abe-ERre] A
sample 66.6, B sample 63.80]¢la 1% = A7 7}e)
Aol Wt At zadtga Be 2Ad7A o
7 At 130 Aoshgich AR A
5 1Yl A9l B sample =¥ && EMLEHES
Bl ¥ mEEe]l Aol wel Ax {ETHe] o
23 B ¥ #3bt gdsh AEEeld  Ast B
sample 5 39717 @@bHET Szttt 2
T EERel Ao Aol wek I3 A4S ETHUY

-y e B mpr wWiE At A= Bt
HfE7} 60 ~100millimole/ kgoll T e3t=d Azl B
e 1% fErizie s Ashe, 3t Btk g
ASol e 1 EREHE7T 20—40 millimole/ Keo =
o £a8E AZHE 2 $ES7e 8 ke Yo
28y X Hgel A BELWEA B 92 B
e s Fuds) FFENT EFHAE AYEA
Qoo e st BEtHES Bl FelEFA
duht d3E Fgux AT T U 2Bt B
BRGE s FEe - fREE Y #LE
A E 5 dgon old ug AT HRE US #
fislelol & oz Almdet

& FEREelA BT mIlwras formula & F
st o RS REBete et 2e #RE Q
ek

1) BB EER, ALdAd 24, A 3¢
Bl A 937 (RENE) ®R2SA FEingest
ek

2) REEIA RERrEshe e, megEel AmAr
o) MEsIQ. o, pouch®) MEEEE FER AL
15Lbs BEHES FIHE + Jgt BHEAA F. =
60 BEMES dovikd 271 £EE I AFsnYH
B4 (A) U 245 (B C)ol HEHS

3) WolWxA ASBE A7 eAYR FrESHE
Sqb RESLE o3 e

KM : A9t B Bo} maugEs 30THA 649
Eol WSy} 993, 5CAA A: 3{EA, Be 1
ALtz 2 A%t ggon el g — 20
ToA Ax 57147 wuslrl 993, B 1.57Y
QoA B HAHE 2QA T 2FE AY WxT A
Bg e}

a4 EABIR A B ET BEEd 93d a
Zrol A% (WP AP 0T FHERS 4N Lol A
By, STHES 5-6748l A agte]l ASsiglod
%ol 4 wugst dgich

POV : AS B St} mhie] o3 4459, 30
ColA 1AY BRg A8 shadstEgte]  sPg ol
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43lgek 5 T —20Col FERE Al8e] POV =
Algell wel @inel 7h4 Ayl FReH DT 4
A B} AL #MEE 2y

olAte] HREA HAMTEAY KHOER Qs
R3¢ s s frich B ABS Cx x318
Aoz A7 A A A 7F 9wk azEE 3497
B okdx ol Fsdt AVE oM #ilE
FaAs} o], BAMEAB CH Rimwe 4
g o=z FWFst ol SESEIL Lo
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