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ABSTRACT - Despite the recent increase in the consumption level of the processed meat-byproducts, the health and
safety issue has consistently been raised in the processes of production, distribution and consumption. The purpose of this
study is to analyze and evaluate the microbiological hazard elements in the Korean sausage, “Sundae,” to present not only
the safety standard of meat by-product vendors based on HACCP (Hazard Analysis Critical Control Point), but also the
quality control criteria and sanitary arrangements of small manufacturers. For the study, the microbiological hazards in 24
raw materials, 7 manufacturing processes, 40 facilities and tools, 17 workplace environment, and 12 workers were analyzed.
The analysis revealed the hazardous elements in the initial stages with 6.28 and 4.07 log CFU/g of total aerobic count and
coliforms, respectively, detected from the porcine blood and 3.23 log CFU/g of coliforms from the porcine small intestines.
The result also showed that the total aerobic counts and coliforms in the process of mixing and filling process exceeds the
standards in the hygiene guidelines by Natick with the total aerobic counts of 5.23, 5.45 log CFU/g, and the coliforms of
3.25, and 3.31 log CFU/g, respectively. Although the detected total acrobic count and the coliforms in the filling and wash-
ing rooms exceeded the standards, it was found that the total aerobic count was significantly reduced by 98% after cleaning
and disinfecting and no coliforms was detected in any process thereafter. In order to achieve high level of safety in the man-
ufacturing processes of Sundae, the separation of washing and disinfection room from the other sections and the sanitation
control of the workers must be preceded, along with strict monitoring in the storage and distribution processes. The study
raises necessity for additional studies for the safety evaluation of the processed meat-byproducts and further researches on

the validity of the critical limits.
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Materials and Methods
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Raw materials

Storage

l
Mixing
I
Filling

Steaming
(95-100 °C, 19 min 11 sec-20 min 27 sec)

Cooling

Inner packing

Metal detection
(Fe # 2.0 mm, Sus § 2.5 mm < Not detected)

Cold storage

Shipping

Fig. 1. Manufacturing process flow chart of Korean sausage, Sun-
dae.
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Results and Discussion
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Table 1. Microbial contamination levels of the raw materials of
Korean sausage, Sundae (log CFU/g)

Total aerobic

Samples counts Coliiforms  B. cereus
Starch vermicelli 2.45+0.27" ND? ND
Porcine samll intenstin ~ 4.85+0.33 3.2340.16 ND
Porcine Fat 3.48+0.51 1.92+0.03 ND
Porcine Blood 6.28+0.48 4.07+0.42 ND

Rice cake 4.01+0.05 ND ND
Cabbage 5.01+£0.37 1.73£0.23 ND
Korean leek 4.92+0.12 1.89+1.64 ND
Carrot 5.53+0.17 1.12+1.19 ND
Onion 3.31+2.88 2.00+2.64 ND
Perilla leaf 4.81£0.53 1.30+0.30 ND
Steamed rice 3.20+0.41 ND ND
Garlic 4.57+0.73 0.90+0.85 ND
MSG 2.17+0.08 ND ND
Corn starch 2.31£0.11 ND ND
Curry 4.5240.15 ND ND
Refined white sugar ~ 2.24+0.68 ND ND
Refined salt 1.51+£0.45 ND ND
Sea salt 1.80+0.18 ND ND
Peanut powder 2.97+0.11 ND ND
Chopped frozen ginger  4.93+0.05 0.33+0.58 ND
Ginger powder 2.95+0.70 ND ND
Onion powder 3.16+0.49 ND ND
Pepper powder 5.25+0.24 ND ND
Beef falvor MSG 4.45+0.32 ND 0.43+0.75
PE (inner 0.33+0.58 ND ND

packing material)

D Mean values with standard deviation.
2 ND: not detected < 1.0 log CFU/g.
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Fig. 2. Changes of total aerobic counts and coliforms in the man-
ufacturing processes of Korean sausage, Sundae.
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100 CFU/plate ©]3}, IS EE FHAA o=
718 Aotal AoH?. Ao IS IRk ol A
E7Z0A 261.60£268.17 CFU/plate®] 2 ¥= HIE =
7121 110.8+46.25 CFU/plate9} 234124 261.60+268.17
CFU/plates 71%XE %73} tH(Table 2). B3 Aot
T AAYA, FAA, LA HAA ZHzE 5704672,
7.60£15.29, 8.30+10.51 CFU/plate® 71%&XE 233l Th.
Kim 52¢] 214He] F2HE /Al it F 2
Fol| A B7HZ0X 5 CFU/plate, 124 1-5 CFU/plate
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A, A FolA st FE5 gAY olFolv ¢
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= TelM 2dE HAT ol BE A9l AL
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HZAPE 9 =722] OPISSE 3 2N

Harrigan 5792 7]+44] 2 =9 nilE H7p &S
100 cm®> @ Yw¥kAlE 500 CFU w|ghe wkEgh whal =3
500-2,500 CFUE A ZQ= s+ 5, 2,500 CFU
o F7HAQ 2AE ATslof e B E, W
A 9= F£FES 10 CFU vjwe g Hrlsiith 4
FH HE 7FsAel e ARAE 92 =9 dubAl
Ngte] LHE 52 27 EAEOlA 3.58+0.24, &
AZlA 2.35+0.29 log CFU/100 cm*E LFERSTE kA
= T A, 7], 7], =23 AFY, 2, 8
FollAl 3 log CFU/100 cm? o]’ AZE o] H|w A 2d%
7F =2 Ao Yo m, AlH-As 5 Uk

i

Table 2. Contamination levels of total plate counts and coliforms in the manufacturing environment of Korean sausage, Sundae, before

and after cleaning and disinfection (CFU/plate-15 min)

Before cleaning disinfection

After cleaning disinfection

Sampling place

Total aerobic counts ~ Coliforms  Total aerobic counts  Coliforms
Inner packing room 0.80+1.87" ND? ND ND
Clean area
Sealing room ND ND ND ND
Semi-clean area Steaming room 35.1£23.98 ND 0.40+0.70 ND
Sterilizing room 0.80+1.03 ND 0.10+0.32 ND
Inspection room 0.80+1.48 ND ND ND
Preprocessing room 27.2+31.58 5.70+6.72 0.50+0.71 ND
Outer packing room 0.80+0.79 ND 0.20+0.42 ND
Measuring room 2.50+2.84 ND 0.10+0.32 ND
Filling room 110.8+46.25 7.60£15.29 1.90+2.85 ND
Vegetable cleaning room 45.45+65.27 ND 2.65+2.00 ND
General area Porcine samll intestine washing room 261.6+268.17 8.30+10.51 1.90£1.52 ND
Starch vermicelli maceration room 11.6£14.37 ND 0.70+0.67 ND
Storage room 1.40+2.17 ND 1.10+0.32 ND
Refrigerator 2.63+2.71 ND ND ND
Refrigerator for vegetable 2.1742.32 ND ND ND
Refrigerator for product 0.40+0.84 ND ND ND
Freezer ND ND ND ND

Y Mean values with standard deviation.
2 ND: not detected < 1.0 CFU/plate-15min.
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Fig. 3. Microbial contamination variations of total aerobic counts
in the equipment and tool of manufacturing Korean sausage, Sun-
dae, before and after cleaning and disinfection.
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Fig. 4. Microbial contamination variations of total aerobic counts
of workers in the washing room of porcine small intestine before
and after cleaning and disinfection.
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AL, Jeong 59| AT AdAe] ol AnbAlt 3.4-
4.8 log CFU/hand, thda* 1.5-3.2 log CFU/hand H 92
2 ATl dAedat fARRE Ao 2 Yed o, Lee 5
o] Skl A|F FAAAF £ AWMl 4.80x10°-3.78x10°
CFU/100 cm?, Tt 1.35x10%3.35x10° CFU/100 cm?*Z
i oq;_ Z]—ﬁ;(} ./::E\:], H]j’_ﬂ lg:% Z,:_%—oi 74€Qo]
ol Aol AT FO R FHORTE g
ool HATH= Ao = Az} o] 2 d Wty
4 750l S 2 A el A9
40 et ANl 7t OB Adtel] k914
A%t SAdel 7t Aasolor @ o AgHd,
Fiae AHAE F BAEE Vegon] gxe
73 229 S aureus HAE Al MFHAE A & EF

ozi&rgo{NmEr

A2 ek, Main 50 ATAFON A3 ©
GE Ao ol oo WA WAY v PFo] WAL
g 9o & Jx ewARAY YA 4T @
4 AT BIEYT, Bae 5V 2L wFAe F
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