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HACCP Application of Instant Ablactation Baby Food Processing

Jyung-Kyoo Lee and Wan-Seob Noh'
Dept. of Food Science & Technology, Dongguk University, Seoul 100-715, Korea

Abstract

In this study, HACCP system was applied to improve the quality of instant ablactation baby food with
rising sanitary problem among SunSig(powder of roasted grains and vegetables). It took about 9min 30
second to produce and the temperature status of raw materials were 30.9~31.8°C. Raw material and
production phase goods had average 6.2 in pH and 0.23~0.63 in water activity. The average number of
total aerobic bacteria(TAB) and coliform were 1.4%10* CFU/g, 55%10 CFU/g in raw materials. And
the number became 8.7 X 10° CFU/g, 6.9x10 CFU/g after 1st grinding step. The distributions of TAB
and coliform in equipments were 3.8x10" CFU/cm? 8.0x10 CFU/cm?® on the average. According to
storage temperature, variations of number of TAB coliform were slight at 4C but increased at 20C and
30°C.

Therefore following subjects can be issued on the basis of results. Minimize the storage time and keep
at cool temperature. 1st and 2nd grinders should be managed hygienically. Establish the heating step
during the production of instant action baby food. Instant ablactation baby food produced should be stored
at cool and freeze condition.

Key word : HACCP application, ablactation baby food, processing.

M 2 © A olHEe AZE wdo] B S9) o}y AAlhE 2

Aoz AAE T ut? g 2o ALHL

A () AA P57 AER AYH AF = H2)EL 774A) 22 o] 9o R, BHEA

Ao sl A, 7H o2 o EEH ghont HT 4k g, 2828 528, suAsS, S, 93,

Azl 18 B YrpEsirt o] Rl A EE T o, AFET, S-S B ] dle] 7]

o] gel Wek AAHE HES /st AUl 5 /AT e AR Wl w B B2 AY

o) 750l Bed) FAANE AEQEOL T Pk AFA, PUL, ok Bk B HA 5 08
oz 72 oA o4, ]

o) 1)
AKX . )

_&o]no

A e g, ®el, |, 333 &7 S A AFEAY F oY 7 Jsde —?7}3}1

AAN S 7712 T2 & Bola] Zo} vhE Aoz & o} 30
ZHBF) AN FAE A0, BeA7 23]t} A AR 188 A T HE2 AN B9
ol $-2l Ut AFGES Ao Hee AR ¥ A TAE AFE AGIA 2 F2IAA o

t Corresponding author : Wan-Seob Noh

- 457 -



458

T AzGA7E AEEHAeH BAllA F7} 7kt
HAEE AJFAAM 4 7Hg A3t dnfsi=
glo] 2HAE wAES hAFTol
P A% dE=EE= 5 1 843
27 dot? agnz AEY
2] 7)&(hazard analysis critical control
point, HACCP)-Z ©]£3 A A& A7) D Rst},

HACCP®] Aol& AFrtaAze #de nAE
AW RAE FAGAEZ Fetsty ot A
e 234 Axet ol AgFHoT S ¢

olgt & & 928" Bauman”e HELIEA

=
2%

o 0
==

37

c

2084
(hazard analysis)ol& YA o2 wAYE] FT4T
T A AR, AT T T3 DAl A FXA
A& A 8]l T FHske Aoln TRAY | E
(critical control point)-= 2]F A @A Tl A g
2EZ s AFE kA 9Fo] ZYHE EXF
AdAE At Aolgtal Yt el
M= FHBY 7T A B9, K5 ¥ 2Rk
o] NE HFo7A o HLxy Yokt
a, AA7kx e Aol B AAH] AF=
ARg A4 oln HACCP /Hd-S =48 A7= w4y
A T A F 2ol g Pl E 1 g 7Fe} Zivt
o & A7 Sl Feslo] Yt
urebA], B Aol A s A -AA A,
S Ha F A HE AT sl 4
FANA S EF o % HACCP AAZ
th ol 93t AANAAE L ZF DA A )
A8} 2EAEE S50, THYe] YA

8717 8 879 ARRE BB, FA ol

il
s
g

g

¢

_}75, ]

w2

Foj g
SERSE
2839

=

o O

Hol Aot 2AARE B2 2HANPL 7
Walg o, oo tg SAwe WES AL
sheieh
HE W Y
LA B

2 Ao tA ARE 19979 62014 79 Abe] 3
8o A FHolf49) AAE, FAVAE AE, 7]
T 9 8712 WHOE Stk B, SH01542 A

Z, et A F oY AJAE FHIA U=
TALe] ARIF A A S4] o] 72 o] Aitag 7 2z @Al
H 28N E RENEE S, MAERAYS
A AE AHARE A7) st LA E Fig. 1
3} 7ol 93T Table 1 2 Fig. 13 7] A8
W FAAAEE A EE FFHOE AFHs A&

Table 1. Instant ablactation baby food formu-

las
Materials Weight(g)
Unpolished rice 260
Barley 260
Glutinous rice 210
Bean 110
Wheat 60
Kaoliang 30
Banana 20
Carrot 10
Chestnut 10
Spinach 5
Apple 5
Anchovy 5
Dry laver 5
Potato 5
Tangle 5
Total 1000
Grains and bean Vegetables and fruits Others
Unpolished rice Banana Chestnut
Barley Apple Potato
Glutinous rice
Bean Carrot Dry laver
Wheat Spinach Tangle
Kaoliang Anchow
|2,3.4.5 [2.3.4.5 | 2,3.4,5,
)
1 | 1,2,3,4,5
Mixing
1 l 1,2,3,4,5
1st Grinding
1 l 1,2,3,4,5
1 l 1,2,3,4,5
[ Facagn: ]
1 1,2,3,4,5

Fig. 1. Phase in product flow of instant ablac-
tation baby food : schedule and points for record-
ing time and temperature and making pH, Aw
and microbiological sampling Number 1 for time;
2 for temperature. 3 for ph; 4 for Aw, 5 for mi-
crobiological and their position indicate beginning
and end points for evaluating and recording.
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Fig. 2. Storage method for instant ablactation
baby food.
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Table 2. Measurement for time and tempera-
ture of instant ablactation baby food during pro-

duction phase

Product phase

Time(min.) Temperature(’C)

Basic ingredient
Grains and bean

Unpolished rice NAY 309

Barley N.A. 31.1

Glutinous rice N.A. 31.8

Bean N.A. 31.2

Wheat N.A. 30.8

Kaoliang N.A. 31.2
Vegetables and fruits

Banana N.A. 30.9

Carrot N.A. 31.2

Spinach N.A. 31.6

Apple N.A. 315
Other

Chestnut N.A, 311

Dry laver N.A, 315

Potato N.A. 31.6

Anchovy N.A. 31.6

Tangle N.A 31.2
Weighing 1.0 317
Mixing 05 321
1st Grinding 30 371
2nd Grinding 40 38.6
Packaging 1.0 38.2

1)N.A, : not applicablel.
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Table 3. Measurement for pH and Aw of
instant ablactation baby food during production
phase

Product phase pH Aw

Basic ingredient
Grains and bean

Unpolished rice 6.3 0.50
Barley 54 0.48
Glutinous rice 6.3 0.42
Bean 6.6 0.36
Wheat 6.2 0.23
Kaoliang 6.4 0.53
Vegetables and fruits

Banana 59 0.53
Carrot 5.8 0.49
Spinach 6.4 043
Apple 39 0.45
Other

Chestnut 6.4 0.30
Dry laver 6.4 0.63
Potato 6.2 0.49
Anchovy 6.8 0.63
Tangle 7.7 0.58
Weighing 6.3 0.32
Mixing 6.3 0.32
1st Grinding 6.3 0.32
2nd Grinding 6.3 0.31
Packaging 6.3 0.30
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Fig. 3. Isolation of food poisoning organism
from instant ablactation baby food.
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Table 4. Microbiological evaluation of instant ablactation baby food during production phase

(Unit : CFU"/g)
Total aerobic bacteria Coliform bacteria
Product phase Range Mean Range Mean

Basic ingredient
Grains and bean

Unpolished rice 0~1.0%10°7 . 5.0%10 N.D? ND

Barley N.D. N.D. N.D. N.D

Glutinous rice 0~3.0x10° 1.5x10° 1.5x10~2.0%10 1.8x10

Bean N.D. N.D. N.D. N.D.

Wheat N.D. N.D. N.D. N.D.

Kaoliang 1.0x10*~2.0x 107 1.5x 10 1.2x10~15x%10 1.4%10
Vegetables and fruits

Banana 0~10%10 5010 N.D. N.D.

Carrot 3.1x10°~33x10’ 32x10° N.D. N.D.

Spinach 1.1x10"~15x10" 1.3x10* 6.4 x102~6.9 x 10 6.7 x10°

Apple 3.0x10°~9,0 x 107 6.0 x 10 21x10~25x10 23%10
Other

Chestnut 6.0 X 10°~7.0x 10% 6.5x 10 1.0X10~1.3%10 1.2x10

Dry laver 0~2.0x10" 1.0x 10° N.D. N.D.

Potato 2.3%x10°~2.7x10° 25x%10° 71%x10~73x10 72%10

Anchovy 0~5.0%10° 25x10° N.D. N.D.

Tangle 20X 10°~30%10° 25x%10° 1.0x10~2.0%10 1.5x10
Weighing 1.0x10°~2.0 x 10? 15%10% 21x10~25x10 23x10
Mixing 1.2x10°~2.0 x 10% 1.6x10° 2.2%x10~2.3x10 2.3%10
lst Grinding 8.3x10°~9.1 x10* 8.7 x10° 6.8 x10~7.1 X10 6910
2nd Grinding 8.3%10°~8.7 x 10" 8.5x10° 70%x10~7.2x10 71x10
Packaging 8.0 x10°~9.0x 10* 8.5x10? 6.7x10~73x10 7010

Y CFU : colony forming unit.
2 ND. : not detected.
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Table 5. Food poison microbiological evaluation
of instant ablactation baby food during produc-
tion phase

Staphy-  Salmo- Vibrio

Product phase lococcus nella  parahae-
aureus sp. molyticus

Basic ingredient
Grains and bean
Unpolished rice N.D." N.D. N.D.
Barley N.D. N.D. N.D.
Glutinous rice N.D. N.D. N.D.
Bean N.D. N.D. N.D.
Wheat N.D. N.D. N.D.
Kaoliang N.D. N.D. N.D.
Vegetables and fruits
Banana N.D. N.D. N.D.
Carrot N.D. N.D. N.D.
Spinach ND. N.D. N.D.
Apple ND. N.D. N.D.
Other
Chestnut N.D. N.D. N.D.
Dry laver N.D. N.D. N.D.
Potato N.D. N.D. N.D.
Anchovy N.D. N.D. N.D.
Tangle N.D. N.D. N.D.
Weighing N.D. N.D. N.D.
Mixing N.D. N.D. N.D.
1st Grinding N.D. N.D. N.D.
2nd Grinding N.D. N.D. N.D.
Packaging N.D. N.D. N.D.

UND. : not detected.
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Table 6. Microbiological evaluation of food equipment (Unit : CFU"/g)
Total aerobic bacteria Coliform bacteria
Product phase
Range Mean Range Mean
2)
Maintain box I\l.D. 2 N.D. 2 N.D. N.D.
Calabash 50%x10°~8.0%10 6.5x10 N.D. N.D.
Plastic kettle N.D. N.D. N.D. N.D.
Steinlesskettle 25x10°~28x10° 2.7x10° N.D. N.D.
1st grinder entrance 9.6x10°~1.1x10" 1.0x10! 1.0X10~2.0x10 1.5%10
Ist grinder exit 3.6x10°~38x%10° 37x10° 75x10°~78% 10" 77x10°
2nd grinder entrance 1.2x10~15%10 1.4x10 N.D. N.D.
2nd grinder roller ND ND ND ND
I23ndkigrmder exit ND. ND. ND. ND.
Ackine papet 0~2.0X107 1.0x1¢2 ND. N.D.
Y CFU : colony forming unit.
2 N.D. : not detected.
Table 7. Food poison microbiological evalua- 1600 -
tion of food equipment o 1400
: 231200 ¢
Staphy- Salmo- Vibrio 265 1000 -
Product phase lococcus  nella paraha- ‘_(zg 288 '
aureus sp.  emolyticus Bg 400
Maintain box N.D. N.D. N.D. 208 . . .
Calabash N.D. N.D. N.D. 0 7 14 21 28 35
Plastic kettle N.D. N.D. N.D. Storage time(days)
Steinlesskettle N.D. N.D. N.D. —— 18 —#—4C —— 20T —>—30C |
1st grinder entrance N.D. N.D. N.D. Fig. 4. Variati ¢ total bacteri i i
. ig. 4. Variation of total bacteria counts in
i t N.D. . .
;stdgnr}dcfr ex1t EE Eg Ng instant ablactation baby food for the storage
nd gnnder entrance g e e temperatures of -18°C, 4C, 20°C and 30TC.
2nd grinder roller N.D. N.D. ND.
2nd grinder exit N.D. N.D. ND.
Packing paper N.D. N.D. N.D.

UND. : not detected.
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Fig. 5. Variation of coliforms counts in instant
ablactation baby food for the storage tempera-
tures of -18C, 4C, 20C and 307C.
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Table 8. Critical control point in product flow

of instant ablactation baby food

Critical control point

Control point

1 2) 3)
TT PS ES
Basic ingredient \%
Weighing Vv
Mixing \
1st Grinding \% \%
2nd Grinding \% \
Packaging \%
i - . .
TT : Time-temperature relationship
2) . .
PS @ Personnel sanitation
3) . . .
ES @ Equipment sanitation
Unpolished rice Banana Chestnut
Barley Apple Potato
Glutinous rice
Bean Carrot Dry laver
Wheat Spinach Tangle
Kaoliang Anchovy

instant ablactation baby food. CCP1
hazard, CCP2 :

| | |

l CCcP1
Weighing
l CCP2

H

Mixing
l CcCcP2

1st Grinding i
l ccp2

RIS
l CCP2

H

l

Packaging
CCP2

Fig. 6. Critical control point in product flow of
. eliminates
reduces hazard.
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