KOREAN J. SOC. FOOD COOKERY SCI.
Vol 19, No. 4, AUGUST. 2003

A2 HolFH2I0Me HACCPHES flst
DMESHH s Eot

odoflAd - PAF - AEs}t - 2447 - o]H S

- A5 o
= = =3 =3 = = = = 2
FFeE AEIFHH, ZANAR AESHF, ol FAANSFRL HEF A

Microbiological Quality Evaluation for Application of the HACCP System to
the Bakery Products at Small Scale Bakeries.

Ae-Son Om, Sung-Hee Kwon, Duck-H Chungl, Sang-Suk th, Heon-Ok Lee
Dept. of Food & Nutrition, Hanyang University
IDept. of Food Science & Technology, Gyeongsang National University
’Dept. of Food & Nutrition, Ewha Womans University

Abstract

Recently, the HACCP(Hazard Analysis Critical Control Point) system has been emphasized in food processing
industries throughout the world. However, the system has, as yet, not been applied very well to domestic food
industries. Due to the increase in the comsumption of bakery products, more studies are required on the
application of HACCP to establish the system in small-scale bakeries. This study was designed to provide basic
data for setting management standards for HACCP, based on microbiological hazard evaluations of bakery
products. Red bean paste filled breads, custard cream filled breads and cakes covered with fresh whipping
cream were collected, and microbiological evaluations conducted on the raw materials, the manufacturing
processes and potential hazards. The result showed the presence of coliforms in fresh cream of cakes and the
soybean paste of soybean paste breads at levels as high as 105 CFU/g on the hazard analysis of the raw
materials. Moreover, the general levels of bacteria and coliforms were over those of the standards during the
intermediate fermentation and molding processes. Furthermore, high levels of coliforms were detected on the
hands of the salesmen and bakers themselves. This suggests that the CCPs (Critical Conirol Points), such as
fresh cream and red bean paste manufacturing process desperately require better management. There is also a
requirement for education relating to personal hygiene for the production of hygienic bakery products and for

the publics health.
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820l ARl deiFE vlgERH Bl 31
o gzstd AADL FJaATk. £3 HACCP=
ZA) A EF 2L 3)(Codex Alimentarius Commission)
o )& Codex guideline© 2 sjel o] A& AL
BEsE 7bg adde dez FAHL AFL
whortk?. 1995 58| BU(European Union)o] &8s
BE F234F9 tha] HACCPA| 28 2 go] ¥A 3
Fg e, n29 A9 LACFLow Acid Canned Food)
o ZAF/E AYL ZAZ 19853 NAS(National
Academy of Sciences)ol| A A2 &o] HACCPAES A
3G oY FAE, & - §7HFES) Ui HACCP 744
2 £(1996), F22572] HACCPA £2002) & dA) &4t
B $7}ZEd) i3k HACCPA &2 E X2 voluntary
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A= FAFH APHEE ZF7] A e ZE F
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1. A2 F Y A2

AZA 37 AgF(dgw, 998, A9 4A
B 2 ARZTEEE NEE ARt o 500g8 B
A (121C, 15min)g S2AIEE Hof Fof A &
S8 A ice boxell ¥ & AgA2 uadch &
Hh & 7+ A]F 25go] 0.85% H# NaClg&d 225m S
Vel 2ERAE o1&, #2SEY AlREReR A}
g3k FFdee AXU W 2 Az AREShe
FEE 1/ & A5Ed AT £ o)F 250mE B
H TRARFAE o) gste] o FH0.45m, Advantec
MFS, Inc)3t & AF &R0 2 ALESF Tt Aol A
£49 7179 87 @ FHUTE A F AEE A
olu} A5g Ao tis], AWEAA £& AFA
742} swab 2 rinse} AV 02 A2 E AHAAh AR
9] AHL 0.85% NaCl £ 10m(-& 2-& coming tube
of AFAAY TtolAlE Yo 121TCHA 1583 B
sta] YAA1Zl EF JtolAE HE AR FH oo
U7 WHE L F coming tubedl] ThA] F I 37T
A 2477 [ Bste] Al &G0 R AHESAT

2. UHIN|Z(Total Plate Count) ¥ CHZHS

(Coliforms Count)2| &3

AukA H#49) &4& plate count agar(Difco Co)E
ARgsle] 35T oA 48A17F Wil ggt & AHd g
2 Axstged, dFddT5= Desoxycholate-3 gt
HujRlol o5t AP O R desoxycholate lactose agar
(Difco Co)& AHE3tH 35TolA] 48417t vi gt &
Y48 AYAA PAAY QA5 A28 A7
Fg Adsany

3. HAN AES=E Mol S3

1) E. coli

EC broth(Difco Co.)oll FE£H AlE = 37TolA 24
AN 4 BFE AR F PAE 5 AHEEH
At S FY 19 FolE HstA E colid] UH
H} X]¢1 EMB agar(cosin methylene blue agar, Difco
Co)oll =@ated 37T A 24X WG &, 354
Fa g A e B9y =8 FHetod 2ol ARSI

o}, 28] Gram staining, TSI(Triple Sugar Iron),
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MR/VP(Methyl red Voges-Proskauer), Citrate ©]-&,
Lysine decarboxylase, Indol, Motility testE A F
API 20E(BioMericux, France) 2 53 5l A ¥ E.coli
= E c¢oli-O157 PCR Screening Kit(TaKaRa, Japan)&Z
glstd

2) Salmonella

Salmonella 759 35184 ARE 9 AAA A
2+ Selenite Broth(Difco Co.)dll HZEF3dt 37CeolA
24Xy ZFslAL, SFE TR £ AdEuA
MacConkey agar(Difco Co.)oll =2ata] 37Tl A
240 MAT ¥ TAY 57 wedE P
g geagn. ARG A EHE FEFS
A el st Gram staining, TSI(Triple Sugar Irom),
MR/VP(Methyl red Voges-Proskauer), Citrate ©]-& %,
Lysine decarboxylase, Indol, Motility test& AA| S
API 20E(BioMerieux, France)E Al-&3l 57d 35}l one
step PCR Screening Kit(TaKaRa, Japan)Z &<13}¥th.

3) Yersinia enterocolitica

Aa=Q A 8ol thal Yersinia enterocoliticadl o3t
298¢ gtk AAE A8 250m & T Fste] CIN
SHA ) %) (Cefsulodin Irgasan Novobrocinn, Difco Co.)ell
BEate] 35ColA 24A13F i gstgieh D] &
oA dAEE IS APt Nutrient agar(Difco
Co)oll &7 35T 24A1Zko A vlGs ¥ Gram FAY
SAAAE st wWiFd #& TSKTriple Sugar
Iron, Difco. Co)AH Y] A &) AFAF & Fo] FE3h
o] 35CoA 2423 vl gste] BESH H3& AA
Epii=d

4) Staphylococcus aureus

Staphylococcus aureus7+F2] £21& 93] AH A Al
22 1Me Hste 10% NaCle] H#71d TSBH|A
(Difco. Co)) Omeol 7Fe 2 37CAA 24A13 S )
orsldth ZFH THL MSA(mannitol salt agar,
Difco. Co.)oll Y41 vigstd] B wjA e J&ge 1
T GAS AAste ERAY wMEE ZE ITYS
TaE gAastget. 28 3L Streptococcus spp. 8 T+

]3] Catalase test & DNase test= 44 IS &<l
o1 Coagulase testE E3lo] g a4 T4/
J #FE @3 & API Staph (BioMerieux, France)
AHg3t E st R

Z+= 2 (enterotoxin) FQIA]Fol&= Reversed passive
latex agglutination kit(SET-RPLA ; Denka seiken, Japan)
AH8'98 e Staphylococcus aureus®] FEA A, B,
& AEstdTh
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Z} Wlol AR o] APHAEE B fote ST
Tt FEoZe ATy, BUEESTA,
AFFRen, 24 Fa2e adols, 18, 3%
a2, Asd, FGd SolA 4 F5ite F8& 9
st S BB dd WS £F5t9 A
238 A petri dishS Zu)5te Z Iat#e &3
AR A 52T FA4E Fof FAGA
Ut Fot U EEFTFL2 35T
FFE 25TAA 34 Migd o5 349 JH+-E
Azste plaeyd A&z BASFHET.
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A A9 AEHA &2 W, AFE
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71EA"E 2dete AR YER
.ol EY=e FhRAY FEFH FAOE Ql
3 ods AT A o] glew AAEER
g9 F718 AF 9 &AFo] o]k & AL
2 AREHAT B3 JEdeo] dE HEFEFAY A
Mg o8 7)Fd ¥85o| Y E coli Salmonella,
Yersinia®) Wigt A3sd 5T FHLAA L9 H
71 A& Swphylococcusol Hgt VB E AAL B3 ol &
B vAE 43 ATk
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Table 1. Microbiological evaluation on water. (CFU/mf)
Sample Total plate count Coliforms Clinical microorganism
A B A B isolated
Waterworks 2.70x10° 5.00x10 6.60x10° ND -

ND ; Not detected
A,B ; Small scale Bakeries
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A A5E ATy A9EHE Table 20 el vk
AANE F AvNFT qFFLe] BF HEHA &
AAEE AL UHA AEEY dvAHT 2

’é}if‘il'r/} FAE WS 52 Ao vepon, 53
#7] 59 7MEAH#E S AXA LI ALGHE A2
d3 Ao nAE FX I A e RAEH
Qa7 L HAE AAB G E coli, Salmonella
9 Sphylococcus®] A33HA 574 A AP XS w7t
2o A Salmonella, AR A Staphylococcus aureus A7}
AZHAT ol FAE YIAS} EBAIY FAHES
W sle Ao ol AR oA g A
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2. SHY 2EiEN

AdEey, 29y,

ALHY A=

55

BHA 2= 9 AR #EE 2A
ARe] Besiria ARRFHIATH

ZHER

AZG Agol @ QRAZS, AAEPS 2 2

84 ¥44

WE, 14 BE, B 37& B3, 4
BE, B9 92 GAE 2
w279 Bl 24 Hge AAA Ak

435 A 28
of YepIQTh AAA AT

By 29 -
AR, A 14%L~ 929

JJr— Table 3~5
%‘“"4 A
g, 2z

wend 2

371 el ol AARE AX - dEFshe A9 Fukol Az AN AE WEFAde AdEEY
Table 2. Microbiological evaluation on raw materials. (CFU/g)
Sample Total plate count Coliforms Clinical microorganism
A B A B isolated
Wheat flour ND ND ND ND -
Yeast 4.34x10° TNTC 1.02x10° ND -
Sugar ND 1.42x10° 4.04x10° 3.18x10° -
Margarine 1.57x10° TNTC 8.52x10° 2.56x10° Salmonella(A)
Egg TNTC TNTC 1.84x10* TNTC Staphylococcus aureusA(A)
Redbean paste TNTC 3.30x10° 1.02x10° 2.03x10° -
Custard cream ND 2.05x10° 5.60x10° 1.34x10° -
Fruits TNTC 7.13x10° 1.23x10* 1.64x10 -
Fresh whipping cream 2.00x10° TNTC TNTC TNTC -

ND ; Not detected
TNTC ; Too numerous to count

Table 3. Microbiological evaluation of process chart for bread with redbean paste. (CFU/g)
Process Total plate count Coliformms Clinical microorganism
A B A B isolated
Kneading 4.10x10’ 3.45x10° ND ND -
First fermentation 6.52x10° 1.26x10° 4.70x10° ND -
Dividing 1.08x10° 6.75%10° 9.20x 10" 3.50x10° -
Resting 1.58x10° 3.36x10" 6.42x10° 7.80x10° -
Molding 4.89x10° 5.43x10° 1.80x10° 9.80x10’ E.coli(A, B) Salmonella(A)
Second fermentation 5.06x10° 1.02x10° 6.50x10" 1.32x10° -
Baking ND ND ND ND -
Final product 3.30x10 8.60x10 6.70x10 ND -
ND ; not detected
Table 4. Microbiological evaluation of process chart for custard cream filled bread. (CFU/g)
Progess Total plate count Coliformms Clinical
A B A B microorganism isolated
Kneading 1.40x10° 5.90x10 ND ND -
First fermentation 8.48x10° 3.75x10’° ND ND -
Dividing 2.24x10° 4.50x10’ 1.45%10° 1.45x10° -
Resting 6.42x10° 7.94x10° 7.80x10° 2.30%10° -
Molding 3.04x10° 1.09x10° 2.40x10° 340 g O A®)
Second fermentation 7.01x10* 9.56x10" 9.00x10’ 5.00x10’ -
Baking ND ND ND ND -
Final product 3.50x10 9.20x10 6.20x10 ND -

ND ; not detected
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Table 5. Microbiological evaluation of process chart for covered with fresh whipping cream cake. (CFU/g)
Process Total plate count Coliformms Clinical microorganism
A B A B isolated
Cake sheet ND 5.97x10° ND ND -
Fresh cream coating 5.92x10° 8.49x10° 1.60x10° 8.10x10 -
Fruit decoration 9.24x10° 2.31x10 3.50x10° 7.79x10° -
Final products 8.47x10° 3.97x10° 6.70x10° 1.20x10° -

ND ; not detected
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2R wolAR W AWEAA A A dvkAl
&, W3 FEF 2 225 dE 998 ASE A
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A AREE: dAEF 2 dd Ty AEFA
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Table 6. Microbiological evaluation on utensils. (CFU/100cr’,
Sample Total plate count Coliforms Clinical microorganism
P A B A B isolated
Wicker basket 7.90x10° TNTC 2.00x10* ND -
Wash bowl 2.50x10° ND 3.98x10’ ND -
Cutting board 8.10x10° 7.10x10° 2.91x10° ND -
Mixer 1.24x10° 6.70x10° ND 2.20x10° E. coli(A)
Molder 3.56x10° ND 5.36x10° ND -
Baking pan 2.30x10° 1.30x10° 1.27x10° ND -
Cutting machine ND ND ND ND Staphylococcus aureusA(A)
Bread knife 4.30x10° 1.26x10% 3.28x10* ND -
Tong 1.21x10° 9.60x10° 1.20x10° ND -
Towel 9.78x10" TNTC 6.90x10* 6.70x10° -
ND ; Not detected
TNTC ; Too numerous to count
Table 7. Microbiological evaluation on cook employees. (CFU/100crt)
Sampl Total plate count Coliforms Clinical microorganism
pe A B A B isolated
Salesman hands 3.21x10° ND 1.03x10* 1.90x10* -
Baker’s hands 1.65x10° ND 4.30x10° ND -
Hat 5.34x10° ND ND ND -
Apron 6.59x10° 9.60x10* 2.34x10* ND -
Vinyl gloves 7.35x10° 4.50x10° ND ND -

ND ; Not detected
TNTC ; Too numerous to count
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Table 8. Microbiological evaluation on surroundings. (CFU/100cr)
Sample Total plate count Coliforms Clinical
P A B A B microorganism isolated
Kitchen floor TNTC TNTC TNTC 8.09x10° E. coli(A)
Kitchen handle TNTC TNTC TNTC 8.90x10* E. coli(A)
Inner wall 9.20x10* TNTC TNTC ND -
Ceiling TNTC 9.69x10° 2.38x10° 1.20x10° -
Sink 9.56x10° 6.70x10° TNTC TNTC -
Working table 5.73x10° 1.21x10° 3.10x10° 2.18x10° -
Tap water 6.45x10° 2.15%10° 2.08x10° 3.09x10° E. coli(A)
Formentation equiment 6.70x10 ND 1.40x10° ND -
Dough conditioner 1.18x10° 5.80x10* ND 3.60x10 -
Oven ND ND ND 1.28x10° -
Refrigerator 1.60x10* 4.28x10° 4.12x10° ND -
Waste bin TNTC TNTC 6.79x10* 6.20x10 E. coli(A)
Arrange table 2.30x10° TNTC ND TNTC -
Showcase 1.20x10° 3.40x10° 1.20x10° ND -

ND ; Not detected
INTC ; Too numerous to count
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Table 9. Aerial ‘bacteria in working area. (CFU/plate)
Total plate count Staphylococcus aureus Fungi
Sample A B A B A B
Working table 15 13 35 3 95 9
Refrigerator 7 4 1 1 92 9
Arrange table 25 5 26 2 34 ND
Sink 20 35 11 24 24 32
Showcase 7 7 ND 5 9 5
ND ; Not detected
S @] Z4HA A7t Besdth WA o UF A4S BYLS0 aTEY.
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), 4A8 2 IAGAE AE FoA BEyEFE
E. coli & Salmonella B 73 ts) PCREC 2 =
Zato] FRISIATHFg. 1). ARX9 &£F7],

(A)

©
e

=

soy paste bread

T !

soy paste bread Margarine

Fig. 1. Agarose gel electrophoresis PCR amplified products
of isolated E. coli O157 and Salmonella stains.

(A) E. coli 0157 - DNA molecular marker X, Lane 1 ; Molding
(custard cream filled bread), Lane 2 ; Tap water, Lane 3 ; Bread with
redbean paste, Lane 4 ; Kitchen handle, Lane 5 ; Mixer, Lane 6 ;
Waste bin, Lane 7 ; Kitchen floor

(B) Salmonella-DNA molecular marker X, Lane 1 ; Molding (Bread
with redbean paste), Lane 2 ; Waste bin , Lane 3 ; Margarine, Lane
4 ; Bread Knife, Lane 5 ; Working table, Lane 6 ; Sink, Lane 7 ;
Molding (custard cream filled bread)
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