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Microflora of Manufacturing Process and
Final Products of Saengshik
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Jeong-Su Han, Ok-Ja Song, and II-Shik Shin*

Faculty of Marine Bioscience and Technology, Kangnung National University

Microflora and contamination process of Saengshik products were investigated to ensure microbial safety of
Saengshik. Food-borne pathogenic bacterin, such as Staphylococcus aureus, Bacillus cereus, and Clostridium
perfringens detected mainly from grains were not removed by washing with tap water and freeze-drying.
Contaminations of food-home pathogenic bacteria occurred through raw material powder processed at other
factories and during actual product manufacturing process, because detection rates of final products were higher
than those of raw materials. Concentration of food-borne pathogenic bacteria increased with advancing of
process after first pulverization. Dusts of powder and powder attached to machine were good media for air-borne
microorganisms and caused to increase of food-borne pathogenic bacteria during process. Improvement of
manufacturing process and sanitary control of machines are necessary to ensure microbial safety of Saengshik.

Key words: microflora of Saengshik, contamination process, food-borne pathogenic bacteria, microbial safety

M B

Ferlee] £5A 2As o8 7R ArReiAG e
B OURt Y] £Pos 2uRe] ATl tiE AN 4
I3 B FFe olExled, ¢kt AR =&l He
274 878 AFS] F87F ST Atk ol FAld g%
Fol A2 HF THAIME 7 7154 HF ToME A4
(ERP] FEE 2E Slon I 8% ¢ FF3 Utk
I FE o] FE2A AXHE HEFL R IWvpFAFe A}
5 38y AFH7HES kA et TAl7E A8}
A& ¥ ok} DNAY L FiXe ¥l 2 B
gk 2HRe] A2 EF gobxy] wWFEolrh

ofd BN B o, FF, HAF, A2F, wAF §9 A
B2 3 71E3EE AXA 94 Azse e 80t
A5 sl HlElol vdld Fo FFEot AABEE
7tEzE AEo HEe A adE fAY # 3l FHE
7R Qlen, JAAHE AFES, A A4 AR jle 4

*Cortesponding author: II-Shik Shin, Faculty of Marine Bioscience
and Technology, Kangnung National University, Gangwon-do 210-
702, Korea

Tel: 82-33-640-2346

Fax: 82-33-640-2410

E-mail: shinis @kangnung.ac.kr

501

Al ATt BES AAF B dole AAage] EAFE A
g & Qe WA Aae) oue Fasit) o

AAER)S AME orle “AEd & 71EA] @3 o
2 4Hshe A o2 s ka)e] wlEE Aldel AEoew
oF 30601 £/ F7, AaF, HAR, 2R, FUdF 59
A8y 88 FHUEE s QX 94 FAAR T A
2% 3 Bgslst Ae AEslele {85k Ak 20014
o2 A4 1,400-1,5004 9] Ao & AdAsle] 2005
ol oF 3,000-5,00021 e} AL HAHE Aolgke Argo]
o, 1998\ o F mi=, Fu JEE FAHo=Z oF 1097) Fvt
& ez oF 3008 g3l FE4HE &¥om 200290
= 1,0007 €8] dAe gE)7)% o

oy B A FolEte BAE Ad A4S AEHoE
B34, BopAle] JideE HdH 2 AL gkl Ae=
FHAage] vi7tE JREEATE AXA HER AFEUE U
EWshe VAR T3 2R §X8 & 9o gl AR
WES glon Aujal gEle] Aol ojdle] AR Aldage
A AZEFR). Bacillus cereus’t AEFQ, A
s HAEEY AAAEFEY vAES He] g
A7t 4719w ok,

Aol Be A7E Aol FikslAA L AT n)
e G8H1,2), IAF, vk Ao vivkeel Pl b
s FEEG), A7 AH 2 AF2A L diAte) mRE 9
& TS he AN EAA4-8) Tl et BHad =



502 gt 231818 X) A 36 H Al 3 E(2004)

e o), AAAE 2 U5 Ui vjAEe] BE T A
Az F4 Fo A 298F 2 F 2935 g a7
Bue A gl Aol

oo & AFolAls AAAF HAYESH Ay FuE
A 7|2 e FEInA AAAE 2 AR 3 Tl A
1A Staphylococcus aureus, Bacillus cereus, Clostridium per-
fringens T AFEAFE F4HOE Yu|AE X L F
LEFAHE AL

Tz W ey

AME

HAZAZ nAE oF@e 19 34} 200 AZE A
o= A8+ 2N FAANA 20033 5l 2zt 2670, 21702
HEE AFe 420y Ao B, MR uslon
HEAZL AP /MBste Aol Agsch. F3E |
AE 29882 vd 3L tIdos U8R HEAE7A
7Fsdt 3 BY AxUIE AFHsl 4°C 2] 23]
AgAz e, AR AlEsid A Agsidh

St &

NS 2P AREE Ha ISR §Y
Stomacher 400(Seward Co., London, England)>2 2
AEFZA O FEHIAFHo R FH 5

@ 7,
shafo]

Table 1. Microflora of raw material of Saengshik at A factory

a3z &3

thAd-(Total coliform group)e] ZA A|8E FF Aglal
B2 8148 &, Stomacher 400(Seward Co., London, England)
oA FAs}etd AFETH9)] MPNEHoE ZH 3t

=H0|, 525 &3

Fo] 2 AT Potato dextrose agar(Difco, BD Diagnostic
Systerns, Sparks, MD, USA)E o|-85ld 25°ColA] 48417 v
sle] A3t

Staphylococcus aureus &%

Mannitol salt agar(Mannitol salt agar+ Egg yolk tellurite,
Difco, BD Diagnostic Systems, Sparks, MD, USA)S ©| &3}
37°C, 24A17F Wil & =@l o] colonyE =A%

Bacillus cereus &8

Stomacher 400(Seward Co., England)®.2 #3313 A8 E 3
Tl ¥ © 2 Bacillus cereus selective agar(Oxoid Ltd., Hamp-
shire, England)ll 3%, 37°ColA 24-481)7F widsle] &4 &),

Clostridium perfrigens &3

Perfringens agar(Perfringens agar base + Perfringens selective
supplement + 25 mL Egg yolk emulsion, Oxoid Ltd., Hamp-
shire, EnglandyS ©]-8-8}] 37°CellA] 24217+ o] &7] wid &

Name of Cell number (CFU/g)
raw materials Viable cell Yeast & Mold  Coliform group  Staphy. aureus" B. cereus" CL perfingens"
Corn 1.3x10* 1.2X10° 3.2X10° nd? nd nd
Black soy bean nd 25X 10! nd nd nd nd
Glutinous rice 1.4x10* 24X10° 1.5 X107 nd 0 nd
Brown rice 92X 10* 3.6x10° 6.0 X107 nd 8.0X% 10’ nd
Mung bean nd 12X 107 nd nd nd nd
Red bean nd 2.5 X 107 nd nd nd nd
Glutinous millet 5.8X10° 9.6 X 107 1.0X 10 nd 1.0X 10! 1.1 X 10!
Barley 20X10° 9.6X 10’ nd 2.1%10° nd nd
Sorghum 1.5X10° 6.2 10? 2.0X10! 6.0X<10 2.0x10' 1.5x10'
Italian millet 3.0Xx10? 56 10! nd 1.2X10' nd nd
Job's tears 1.3X10° 25X 10° 1.7X10° 0 2.0X%10' 1.3X 10!
Green perilla 1.3x10* 9.9x1¢° nd 1.0x10' nd 8.0x10'
Acom 3.0X 107 12X 10? nd nd nd nd
Roots of bell flowers 1.0X 10?7 6.5X10' nd nd nd nd
Rice powder 4.8X10* 52x10° nd nd nd nd
Potato 3.9x10* 3.5%10° nd 2:3% 10" nd nd
Carrot 4.5%10° 24X 107 24X10° nd nd nd
Chestnut 7.0Xx10° 3.2x10° 9.8 X 10? nd nd nd
Sea tangle L4x10° 56X 107 nd nd nd nd
Lentinus edodes 3.8X10° 7.5%10? 1.O0X10° nd nd nd
Roast salt nd nd nd nd nd nd
Vitamin C nd nd nd nd nd nd
Chinese quince 8.0X 10 5.6 <10 1.5X10° 0 2.0X% 10! 1.4x10'
Angelica keishei 5.5x 10 9.8 X 10 1.2x10% nd nd nd
Germ of brown rice 2.2X10* 3.6X10° 2.3 X 10? 1.2X10! 0 1.5X10!
Green tea leaves 5.0X%x10* 5.8%10° nd nd nd nd

UPresumptive positive.
“Not detected.
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Table 2. Microflora of raw material of Saengshik at B factory

Name of Cell number (CFU/g)
raw materials Viable cell Yeast & Mold  Coliform group  Staphy. aureus" B. cereus" Cl. perfingens"
Cabbage 3.0X10° 2.5% 10 nd® nd nd nd
Angelical utilis 1.5x10* 5.8% 10 nd nd 1.0X10° 1.2x10
Black rice 7.0X10? 2.1 X107 nd 2210 1.0X10' nd
Sprouted brown rice 87X 10° 1.2x1¢° nd nd LOX 107 4.5%10'
Barley 30X 10° 9.6 10? 20X 10 nd 1.0X 108 2.1%10!
Brown rice 20X 1¢° 4.5x 10! nd 7.8X 10 nd nd
Glutinous rice nd nd nd nd 1.0x10' nd
Job's tear 75X 10 2.1X10° nd nd nd nd
Soybean 6.0X 107 9.8 10! nd nd nd nd
Water dropwort 25X 10° 1.3X10° nd 1.5x 10 5.0X 10! nd
Carrot 31X 10 8.5X 107 nd nd 4.0%10' nd
Radish 1.3x 104 6.8%10° nd nd 1.2X10? nd
Black sesame 6.7 X 10° 1.3x10° 1.OX 10! nd 6.0 <10 nd
Pumpkin 2.7X10° 9.8x 10 40X 10 nd nd 1.0X 10!
Sorghum 9.0X 1¢? L3X10? nd 6.3x10' nd nd
Radish leaves 3.0X 10 10X 10? nd nd 20x10' nd
Glutinous millet 50%10? 2.3X10° nd nd 10 nd
Todok 56%10° 32x10° nd nd nd 1.3x10'
Burdock 24X10° 1.2X10° nd nd 5.0x10' nd
Kale 1.3x10¢ 5.8%10° nd nd nd nd
Lentinus edodes 1.0x10* 7.5%10° nd 5.6%10' 1.0X 10 6.5x10!

"Presumptive positive,
“Not detected.

A2 colony® A3k #7) v anacrobic jar(Oxoid
Ltd., Hampshire, England)& ©]&-3}t}.

B 014E 2UT &

A Az 717 2 A9 @Y APt v gE o
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A, B 3740 378 dEdA HEHUY AeEAFY Fee
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CFU/g I3t #A71 giglew, tiggael AL 1559 A8
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cereus, Cl. perfringens, 5 235 Md< dv], v, 7, %
2 5 FE JRAM HAEEAo faEE e Age ¢
Res, BF 107 CFUg oJ3t2 4352 dod & e #
F2 HAEHA esk10).
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1870 FAL 2070 HFAFE Uos A, Yeasts &
Molds, ™8, Staphy. aureus, B. cereus, Cl perfringens®]
LARAE AV A= Table 33 72T}

ARAIFF7E 10° CFU/gS Z238h= Al Eo] 8(40%)7 el e
B tdte] AL ) AEE AT 167) AFoNA AEE o]
Ao R FAVE e AR Ueldow, AFEANF9)
TrE WEE 107 CFU/ge 9A] RUATY Swphy, aureuss 1
N AEE AT BE AFIM PEHYLH 10° CFUgS
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3 el FEIGAY A5E )R ANR@EEE AR
2 BFEY AF5 29 oF 90%7r FEHOItH(11-13). B
B EFFL 10-10° CFU/g oPdoln] S4agoaE | pgo
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19503 7€ 1978 Alojoll WAE B cereusoll 213 AEE9)
UAAFAN @ 10-10%g2) MR01, 1969 B0l A
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Table 3. Microflora of Sangshik products

Cell number (CFU/g)
Products code
Viable cell Yeast & Mold Coliform group  Staphy. aureus” B. cereus” Cl. perfingens"
1 7.3X10* 7.8X10° 5.8Xx10° 4.5X%10* 5.5Xx10' 1.0X 10
2 6.8X10° 4.7 X 10° 4.8%10° 45X10° 40X 10?
3 4.1X10° 5.0x107 1.8 X 10? 3.5X%10' 24X 10°
4 25%10° 14X10° 6.5 10? 1.3x10° 6.0 10" 8.5%10'
5 1.6 107 1.1%x107 2.0x10' nd nd 1.0x10'
6 1.8x10° 1.1Xx10° 1.5%10° >105 nd 1.0X10'
7 46X10° 2.7X10° 1.3x10* 14X%10* 8.5x10' 5.5%10'
8 1.6X10° 13X 10° 2.0X10° 14X10° nd 40X 10'
9 12x107 3.6X10° 1.2x10* 2.1 X 10? 1.0x10" 1.5%10'
10 1.1X10° 6.9%10° 3.1x10* 24%10° 1.0x10' 20%10'
11 27X 10 15X 10 >105 nd nd
12 97X 10 9.4x10* 1.5x 10 1.0X 10' nd 1.5x10'
13 1.2x10* 1.1 x10* 20X 10° LIX10? nd 1.5x10'
14 1.3x10° nd 9.5X10? 5.1X10° nd nd
15 35X 10 1.5X107 6.8 X 10? 14X10% 2.0x10' nd
16 1.8x10* 8.5x10° 6.0X< 10 75X 10" nd 3.0X10'
17 6.9 x10* 6.8< 10 1.3x10* 26X 10° 1.0X10' nd
18 8.0Xx10* 12X10° 6.5%10° 7.5%10 40x10' 7.5%10'
19 20X10° 35x10 2.0%10' nd nd
20 1.8X10° 1.3X10° 3.1 X 10 41X10° 1.0X10' 9.0X10'

UPresumptive positive.
INot detected.

WS AZFEE F57F 7X 10 CFU/gOIIT R Balslal v}
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A x= Y fsjojdEe BX

459 A8 3 FAAE ¥ AdnEs BE: 44 A%
AFENA hAF L F5EFQ Staphy. aureus, B. cereus, CL
perfringens’t ZA&EN7] W2 o5 @9 AMAE A T4
NAALS sl dstd FdTEE ez A4e] A
22 JrdEe BE 9 LAHES FASISITH

A dwzel AZFAHL Fg 154 2tk 5, o, 3
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Raw materials (Grains, Vegetables, Mushrooms, Fruits, Sea weeds)
{
Washing and cutting
!
Freeze drying
!
Ist and 2nd Pulverization
l
Weighing
}
Mixture
d
Aging
{
Packaging

Fig. 1. Flow sheet of Saengshik manufacturing process.
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71 Millety e A3 F diggte] Aasigev, &5 7%
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Fig. 2. Change of total coliform (a), Staphy. aureus (b), B. cereus (c), and CL perfringens (d) in raw materials of Saengshik.
& : Glutinous rice, l : Millet, A : Sorghum, @: Italian millet, X: Job’s tears, X : Barley.
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Fig. 3. Microflora of food-borne pathogenic bacteria after
pulverization of raw materials.
B: Total coliform, @: Staphy. aureus, &: B. cereus, ®: Cl. perfringens.
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Table 4. Number of air-borne microorganisms at model factory

Number of air-borne microorgan-
Process

isms (CFU/1,000 L of air)
Top of freeze dryer 4.0x10'
Pulverization room 1 1.8x10°
Pulverization room 2 2.0X1¢°
Mixing room 1.2X10°
Packaging room 2.5X10'

qd AFEF QEEYS
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Table 5. Microflora of machine and apparatus at model factory

2 B8R A 36 W A 3 5 (2004)

) Cell number (CFU/m?)
Machine and apparatus
Viable cell Coliform group Staphy. aureus” B. cereus" Cl. perfingens"
Hand cart for raw materials 20x10 nd” nd nd nd
Gourd dipper for weighing nd nd nd nd nd
Rubber gloves 14X 10" nd 3.0x10' nd nd
Entrance of pulverizer 6.9 % 10° nd 2.0x10" nd nd
Inside of pulverizer . 15X 107 nd 3.0x10' nd nd
Powder attached to pulverizer” 74X10° 22X 107 4.5x10* 1.6X10° 2.1 X 10?
Entrance of mixer 3.1 X107 nd nd 5.0x10' nd
Inside of mixer L1IX10¢ 1.0X 10! 1.6X10° nd nd
Powder attached to mixer” 47X 10° 15X 10° 32x10* 1.6X 102 2.4 X 10

DPresumptive positive. ?Not detected. ¥Cell number of powder means CFU per gram.

Ao

Q) A% 2

=

Aol Bag A
of

A2AF] nAETE S FRE 93 72 A5E
gaalaa AAAE 2 Az Y SN AAM Bacillus cereus,
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