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Evaluation of hazardous factors for the application of HACCP on production and
transportation flow in home-delivered meals for the elderly

Heh-Young Kim, Si-Hyun Ryu
Department of Food & Nutrition, Sungshin Women’s University

Abstract

The purpose of this study was to identify the hazard analysis critical control point on food production and

transportation flow, applied to home-delivered meals for the elderly. To carry out this study, 1) pan-fried oak
mushroom and meat, soy sauce glazed hair tail, and roasted dodok were selected as high nutrient and preferred
foods for the eldetly and 2) time, temperature, and microbiclogical quality(standard plate count, coliform, Salmonella
spp, Vibrio parahaemolyticus, Staphylococcus spp., Escherichia cofi O15T:H7, and Listeria monocytogenes) were
measured at various phases of the home-delivered meal production and its transportation flows. The results of this
experiments are as follows.: The temperature measured at cooling phases during the home-delivered meal production
flows was 19.2~20.0C for the pan- fried oak mushroom and meat and the roasted dodok and was 24.0~2527C
for the soy sauce glazed hair tail. These temperature were in the potentially dangerous zone. Microbiological analysis
showed that S. spp. was higher in the raw ingredients, including oak mushroom, hair tail, radish, and dodok, than
the standard limit. SPC was lower than the standard limit from cooking to transportation phase, but SPC increased
significantly during the cooling and packaging phase. The level of coliform detected was far lower than the standard
limit and was not detected at all during the transportation phase. Few S. spp. was detected in the pan-fried oak
mushroom and meat, but was found in above standards limit during the wrap packaging phase in the soy sauce
glazed hair tail and roasted dodok. The level decreased rapidly during the holding and transportation phase. Sal
spp., V. parahaemolyticus, S. spp., E. coli O157:H7, and L. monocytogenes were not detected. For the pan-fried oak
mushroom and meat, the critical control points were during the purchasing and receiving of raw ingredients, cooling,
and packaging phases. For the soy sauce glazed hair tail and roasted dodok, the critical control points were during

the purchasing and receiving of raw ingredients, preparation, cooling, and packaging phases.
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Table 1. Formulas and preparation procedures for pan fried oak mushroom and meat

Ingredient Amount Procedure
Oak mushroom 1,800g (D Soak dried oak mushroom with mild water.
Ground beef 4,800g (@ Dehydrate and mash soybean curd.
Soybean curd 2,400g @ Mix ground beef, mashed soybean curd, chopped green onion, garlic, salt,
Green onion 220g soy sauce, sesame oil and sugar.
Garlic 170g @ Cut the pole of oak mushroom and dehydrate.
Soy sauce 100g
Salt . 30g ® Cover with flour and fill up with mixture in oak mushroom.
Sesame oil 180g
Sugar 20g  ® Remove egg-shell and beat.
Flour 730s (O Coat flour and beaten egg.
Eggs 1760g
Cotten seed oil 380g  ® Pan fry coated oak mushroom with a small amount of oil.

Yield: 200 portion (600 piece),

Potion size: 23g (1 piece of pan fried oak mushroom and meat)
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Table 2. Formulas and preparation procedures for soy sauce glazed hair tail

Ingredient Amount Procedure
Hair Tail 20,000¢g (D Remove the internal organs of hair tail, cut and wash with salt water and
Radish 7,500g dehydrate,
Green onion 640g @ Peel, wash and slice radish.
Glarlic 350g (® Wash, cut green onion and chop garlic and ginger.
Ginger 90g @ Mix chopped garlic, ginger, kochujang, red pepper powder, soy sauce,
Kochujang 240g water and sugar, and make seasoning mixture.
Red pepper powder 180¢g
Soy sauce 500 (® Cook hair tail with seasoning mixture and radish adding.
‘Water 1600
Sugar 380g

Yield: 200 portion,
Potion size: 125g( 1 piece of hair tail and 2 piece of radish)

Table 3. Formulas and preparation procedures for roasted dodok

Ingredient Amount Procedure

Dodok 9,500

© . o8 @) Peel dodok, cut and beat, and wash with water.
Green onion 180g
Garlic 200g (@ Chop green onion and garlic.
Soy sauce 180g @ Mix soy sauce, sesame oil, ko chujang, red pepper powder, green onion,
Sesame oil 160g garlic, sugar and powdered sesame and make seasoning mixture.
Kochujang 1300¢g @ Spread dodok with seasoning mixture.
Red pepper powder 90g (® Roast dodok not to burn.
Sugar 220g
Powdered sesame 60g

Yield: 200 portion,
Potion size: 55g
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1,2

Prepa-ation

1,2

1,2

l Cooling at rocm temperature l
1,2

Packaging

1,2

Wrap packaging? L Top sealing [ (Vacuum packagingl

Holding in the
refrigerator

1,2

Transportation

1,2

Fig. 1. Product flow diagram and experimental design
to determine food quality of home-delivered meals.

1: Time and temperature measurement,

2: Microbiological examination.
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Table 4. Time and temperature of pan fried oak mushroom and meat at various phases in product flow Mean+S.D.
Phase in product flow Food item Time(min) Food temperature(C) tei?p:::mrmi?(tj)
1. Raw ingredient
Qak mushroom N.A. 13.9+2.01
Ground beef N.A. -1.0£0.25 24.2~24.5
Soybean curd N.A. 3.5+0.89
2. Pre-preparation
Soaking, cutting, washing Oak mushroom 67.5+2.15 40.2+1.05
Washing, dehydration, mashing Soybean curd 8.9:+0.05 10.5£0.21
Washing, cutting, mixing Mixture 15.2+0.13 11.3£0.75 24.5~25.0
Shaping Oak mushroom and meat 56.8+7.02 13.2+0.16
Removing shell, beating Egg 7.310.36 10.1+0.23
Covering with flour and egg  Oak mushroom and meat 30.5+0.82 15.3+1.35
3. Cooking
35.2+0.23 84.5+3.02 25.2~25.8
4. Cooling
45.7+0.38 32.613.26 19.2~20.0
5. Packaging
Wrap packaging 25.0+0.62
Top sealing 32.2+1.07 25.7:£1.03 25.3~25.8
Vacuum packaging 25.2+0.41
6. Holding
Wrap packaging
Top sealing 90.0 N.A. 4.0-4.2
Vacuum packaging
7. Transportation
Wrap packaging
Top sealing 180 N.A. 9.8~10.0

Vacuum packaging

N.A: Not Attained

&g o, ARTE = B8 715E woldx
E71E AASe FHL 6758, TAHA QHEol| o
MRS AT B3R gEE £F ¥ HEHAE
568202 WmA AaAe] AA viehgrh whetA
PHE'® 9 435g A2 ¢ dt Fad 942"
£ BREE RI¥4, 27), 94 ANY ¥ 9
& 34 ¥ F gl A9olE AR F49 AP0l
Qo= FPAZF FA% £xQ 5Tz ¥gua”
e Aol wgAR Aoz AZHARY xz A%,
EXAAHY HELEE 845CE 352% B¢ 714
g0} FDAY] #37] 2 #A37] GAge =2 A

% 683C, 15% o]4%, USDAZ} H1gh

baked meat loaf9] =& Al BF 259 71.1CYe A
Fatdch ErarlAe HARAE 97 JAHe
192~200CAA FafAL, &4 WHRExE7} 32.6Co
Egsted 45780 4gHwH, xBAd WREE
Hoh £o 2k JPLE¥olM PHF M7 Azt
FA " FL, vAE S0 g Aego] AT 5
lenz Wt e 2x-42ar ) giF EA

- 201 -

7t desidch S A FHAE GdeR 3 34
gAaBged dF ATFVNNE FA BAFFAA &
21g A2 FAT PAIAY BEREE FHH}
A FASH A%7F Boial AFHIIY FDAE £
H 4§ 0TA 21.1TE Y7 A] 2213t oW,
211CHA 5TR B Al 423 o)M= 3I=E 774
shar ok, S, Cook/Chill systemS 2 £33 F244
AME 2249 28 HF FAH FFHE IRz B
F317] A8 R S48 30% ool WA H
W} Al 90E oluld] 24 WERLEE 3CTE 9% A
A st gl DHSS®o] Bdo] w} Blast chiller
ARESIE led ZHFRuigEA LM E 3§55 ¥
L2l S L3t Enar|Ae A & F2ds
g 478 9 & Fast dda 2o ¥E FF,
an7I S 438 Pyl b XFAE "=,
WeEE 253~258TCelYa, £9A% § 3228
Sk 2F 2 ui$HY] A7 RIAT]HE 0
B9 40~42T0 Y@l ZAANA EHIAHJ =T,
Corlett S7& WA RADA A Yersinia enterocolitica,

=

O > B OS2 ot wo

FZ2AFHEEH A A19A F2E5(2003)



76 x0E ¢% HENEH

Listeria monocytogenes 52 A4 5542 $49]
FAHEE BRFLEE 45TC)st2 ¥E A At
Aok vl GAE 4FY EE2= 98~10.0THA
AAI 9=, Michigan Aging Service System2] 7173
M3 AZN% Jaiw z2d g4o] k3l
AGHIN A 9] 2QAIZHS AAZHE ZTekA] Polo

I3, AL SAL MOFET) o, & §4& 45F
7C) ol WESAL RFOT) olekel L=Hl
A Agsolcl dvha stk we sPgoR W

He Mg AigEslor st aFEA SO H)
FAZko] AAEE Al Uity S49 HHE &
EEA 293t Aoz Rk

2 Z2A=Z

ZAZEY A4 F ugaAdA 38 L9
23 iE”Eﬂh Table 59 2tch A9 22 o
Sox RE T 71g =8 AR 24.3~25.6T oA
Z24 3. IT, 28584 WAHAEH, ol FDAY
#erE e BV HFH] nAE F4
o] | HANUTE MERE & AANREY RF &=
+= 82TZ FDAS iy, Ad ¥ dFY =g
A AR 29 628T, 152 ooz std= YTk
z8 & JFE o) &3 I RA A= 60870 &
29 & ZAXNZY JFELE7} 357Cd =239
o1}, Longree7t AAIG @Ze=Q 44~72T
E uAA Fao ngE 4 f49de] =5k &
Vo AEAA YZA7|E AR Tumber FX S
Zr% Wz Age]l ggFolg: a1, NRAY
Ae z28E 848 433, 35 3433 B ¢
& oA 3% BANEA AF A4ZE AL A%
sk 2ZGAAAY Hdll2Es 255~2587,
28AE 4588 0S=, EFGEA ST Aol
IFHE A ARYA N g AT AH A
E x9% Ao HXIHA ZFeHL
¥ #Asl= A7} critical control point2 XA & At}
Holding ¢4l & Wadlq o]Fojgded tgs v
£ 42 holding A|F-2%, o] &4 V7], H&4E
foodservice system F&, 22454 ol W& holding
GANAY FLFd R = A d77F eH@A
28 ggaA REAT do2E 9S4 &40
AL A5 A9, g 2 B@EdA g &8
H FHo| FYHojok gt Bt wiS A A=
ZAE AEMEFALA T AAZE gyt o
oJFE JMEstd HiE-2 &3 e FAE Ude
o, W& A 28d 2AZ 5339 vAEH
227 A A7 Ve WEA ] g% =AE

2.0
o =

Sz Fersl A A 198 A25(2003)

49 g2 9 W

WAl HACCP 5 & 9% 92 241

wo] AA3] APEHI A FSE AFAT
St Home- delivered meals programol 2js] |35
A9 ex Al ZFVAME 45~ 140°F(72~

)9 F9 dellAl 242 o) g FAAMe ¢
E B FH] F AAAA ge Ao U
wed, MddAdA s FHS TR
8 259 Al O AT FA7 BR

titi? 19] A W wjEEAAe AT 2 2
# Table 67 ZArh wE ol A
AAge] 5758, Fdd 2 198,
e EFAA FEol g wlol=
f 182%0] ALg=Hderd, kI HAF
2EE 162TCoIYR, FEZol AAE E%tu
£ 150Co19th =& A%, gETole i
79.5C2 e} Rowely S°"7} DHEW7} xﬂ
AlZE 74T ooz HEdEHATE A 2= 8l
e 192~200CAA ¥ZHE AR dy+ols=
—‘?—% b 37.7Co =gdt=d 3880 4~RF AT
Bryan & RHAE W42 455 YA g fdshs
R’cz f]lol kit ZV* stRed 7tE
17} el E&Fos mAE %@‘
2 4E ¢ e I9FAZ
2 AZ4HAG 484 3t
¥Feted 28" ATHE
T= 255~261Co gtk

=
=
5
£ 3¢
]
=

=]

-5
=
L_

nlo

2) M| AE H7}

(1) 7

Fun71AY A 2 s gAY HuBE A
A} 2 Table 73 2ottt A8 F AEIHA
o EEPBFFIF 25xI0CFUg, EEATFO]
50CFU/g2 Solberg™ So] A AAMEY TEA
T FEFAAN 2o, AA-E] #F S A
F Foe 27 150CFUJg, 10CFU/g2 A8kt
Zoldl A3nre) EEFA|ASFE  15x10°CFUgE
fresh ground beefo]l UIFE 71&FE e =943
OregonZ2] 3 &3AAQ 10°CFUJg 0|32 ghEA]
Aoy, FRANE dEHA FUth 22 a9
3, vty §& ETH AdAE ZEHISTI
1.9><103CFU/g, g+l 50/MPN, EE”?&O]
10CFU/g A&=HATE 718 zeAFdA+=
@7 10CFUfg, tZd57F 3IMPNE ZHa
Nl A Fdo] IR, ¥F Tl xFEHF

- 202 -



gl

E RN 71

Table 5. Time and temperature of soy sauce glazed hair tail at various phases in product flow Mean+S.D.
Phase in product flow Food item Time(min) Food temperature( C) Tfr;l::;ﬁ:;tm
1. Raw ingredient
Hair tail N.A. 3.5+1.89 24.0~25.5
Radish N.A. 16.0+1.02
2. Pre-preparation
Washing, cutting Hair tail 40.0+1.61 13.2+2.87
Washing, cutting Radish 16.2+2.75 20.2+1.40
Washing, cutting, mixing Seasoning mixture 32.7+3.02 23.0:1.64 24.3~25.6
Holding Hair tail 35.1+1.32 15.0£0.23
Holding Radish 28.5+3.17 22.0+3.21
3. Cooking
30.7+3.05 88.2+3.07 25.3~25.8
4. Cooling
60.8+10.5 35.7+2.13 24,0~25.2
5. Packaging
Wrap packaging 26.1+0.87
Top sealing 45.8+0.21 27.3+1.23 25.5~25.8
Vacuum packaging 27.5+0.77
6. Holding
Wrap packaging
Top sealing 90.0 N.A. 4.0~4.2

Vacuum packaging
7. Transportation
Wrap packaging
Top sealing 180 N.A. 9.8~10.0
Vacuum packaging
N.A: Not Attained

Table 6. Time and temperature of roasted dodok at various phases in product flow Mean+S.D.
. . Food Envi t
Phase in product flow Food item Time(min) te{nperature v1ronmer}
() temperature( C)

1. Raw ingredient

Dodok N.A. 11.2+0.12 24.6~24.8
2. Pre-preparation
Peeling, cutting, beating, washing Dodok 57.512.15 13.0£0.74
Washing, cutting, mixing Seasoning mixtute 19.0+0.21 162032 24.5~252
Mixing with seasoning mixture 18.240.21 15.0+2.01
3. Cooking
40.2£1.56 79.5+2.11 25.8~26.2
4. Cooling
37.6+0.27 37.7+3.21 19.2~20.0
5. Packaging
Wrap packaging 24.3+0.77
Top sealing 42.1+0.33 25.1+0.26 25.5~26.1
Vacuum packaging 26.0+1.21
6. Holding
Wrap packaging
Top sealing 90.0 N.A. 4.0~4.2

Vacuurn packaging
7. Transportation
Wrap packaging
Top sealing 180 N.A. 9.8~10.0
Vacuum packaging
N.A: Not Attained
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Table 7. Distribution of indicator organisms in pan fried oak mushroom and meat during food product flow

. . SPC Coliform S. spp.
Phase in product flew Food item (CFUg) (MPN) (CFU/g)
1. Raw ingredient
Oak mushroom 2.5x10° 0 50
Ground beef 1.5x10’° 0 0
Soybean curd 0 0 0
2. Pre-preparation
Oak mushroom 150 0 10
Soybean curd 0 0 0
Mixture 1.9x10’ 50 10
Epg 0 0 0
3. Cooking
10° 3 o'
4. Cooling
150° 3 0
5. Packaging
Wrap packaging 300° 3? 3
Top sealing 300° 3 3
Vacuum packaging 300° 3 o
6. Holding
Wrap packaging 60° 2° 3*
Top sealing 20° 1? 3
Vacuum packaging 20° 1° 0
7. Transportation
Wrap packaging 80°° 0 5°
Top sealing 30° 0 o
Vacuum packaging 15° o' 0

a-c: Means with the same letter in column are not significantly different (p<0.05).
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Table 8. Distribution of indicator organisms in soy sauce glazed hair tail during food product flow

. . SPC Coliform S. spp.
Phase in product flow Food item (CFUJg) MPN) (CFUJ2)
1. Raw ingredient
Hair tail 5.9x10° 170 250
Radish 3.1x10° 23 50
2. Pre-preparation
Hair tail 200 30 50
Radish 150 10 10
Seasoning mixture 100 10 15
3. Cooking
60" 3! o
4, Cooling
110° 6" 2°
5. Packaging
Wrap packaging 200° 15° 31°
Top sealing 200° 11° 13°
Vacuum packaging 200° 9° 0
6. Holding
Wrap packaging 80°° 8° 10°
Top sealing 60" 3 0
Vacuum packaging 60" 3 0
7. Transportation
Wrap packaging 40° (0 0
Top sealing 20° 0 o
Vacuum packaging 20° 0" 0

a-c: Means with the same letter in column are not significantly different (p<0.05).
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Table 9. Distribution of indicator organisms in roasted dodok during food product flow

. . SpPC Coliform S. spp.
Phase in product flow Food item (CFUJg) (MPN) (CFUJ2)
1. Raw ingredient
Dodok 1.5x10" 5.0x10’ 1.0x10°
2. Pre-preparation
Dodok 100 20 50
Seasoning mixture 3.5x10° 5 50
3. Cooking
100" 3 10
4. Cooling
140° 3 5°
5. Packaging
Wrap packaging 200° 8" 31°
Top sealing 200° 3 13°
Vacuum packaging 150° 3 13°
6. Holding
Wrap packaging 60° 5% 10°
Top sealing 60" N 3
Vacuum packaging 60" 1* 3
7. Transportation
Wrap packaging 80° 0 5°
Top sealing 60° o 0’
Vacuum packaging 40" 0 0

a-c: Means with the same letter in column are not significantly different(p<0.05).
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