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#H B

AREBFEIAZRIES5A AL PRTERAFER
ARBERT 30 4h B 164 44 18°C Bp R & &> #) 2 48 3% 8 i (aerobic plate
count APC) ~ KX #5347 & B#(Coliform) ~ X B542 # (Escherichia coli) ~
s A FE A2 B (Bacillus cereus) ~ &% & 8 & 3% & (Staphylococcus
aureus) B A& .78 4% A (Pseudomonas species )% - B o4 L8707
164 #+ 18 CBr R & 5% F #£ 4 59.76%45 APC A# 10° CFU/g » A B
FRHRREGREAR S L5303 75%K 13% > @ B. cereus ~ S,
aureus & Pseudomonas spp.#i5 & 534K 49.68% ~ 19.81% ~ &
48.78% - MAEMEAFI AR » A F# - Z96 - Rde - AR S
Ao M T £ APC~ KEG#2 BB & B. cereus ~ Pseudomonas spp.
ZARFABAMERP0.05) ABREBHZFTRUAZABY R
CHERS KERARRRFHEBREZNRA#%%  Bacillus
cereus VARRITEBRE  MFHRZBEKA Y Pseudomonas
SPP- AR E S MR F KA L &~ KED - FERABEALE
BRI T RARBATAB TR ABREMN £ B(P<0.05); 2
UpH A5 HAEBRELEN - R 16 ERAINREERT » MU
RARXEZAGHERSG -



Abstract
A total of 164 samples of 18°C ready-to-eat foods purchased from

local markets from September, 1999 to May, 2000 were examined in
order to determine the microbiological quality of these products. Aerobic
plate count (APC), coliforms, Escherichia coli, Bacillus cereus,
Staphylococcus aureus, and Pseudomonas spp. were also evaluated. The
results showed that 59.76% of the 164 samples were detected with more
than 10° CFU/g of APC, while the percentage of samples unable to fulfill
the requirement of sanitation standard regarding coliforms and E. coli was
75% and 13%, respectively. The incidence of B. cereus, S. aureus, and

Pseudomonas spp. in these 18°C ready-to-eat food products were 49.68%
and 19.81% and 48.87%, respectively. The 18°C ready-to-eat food

products investigated in the present study were divided into five groups,
including sushi rolls, sandwiches, cool noodles, rice balls and sushi.
Significant difference was found regarding the incidence of APC,
coliforms, B. cereus and Pseudomonas spp. among these five groups of
foods (P < 0.05). The lowest percentage of fulfillment of coliforms in
sandwiches was found, while similar result was found in sushi rolls
regarding E. coli. The lowest percentage of fulfillment of B. cereus in
cool noodles and of Pseudomonas spp. in sushi rolls and sandwiches was

found, respectively. The 18°C ready-to-eat food products were also

divided into four groups, based on their major components, including
ham, sea foods, meats and produces. Significant difference was found
regarding the incidence of coliforms among these four groups (P < 0.05).
On the other hand, no significant difference was found in terms of

incidence of pathogenic and spoilage indicators among the 18 °C

ready-to-eat food products with various pHs.



A F
HRAEHR BRTHE  RERAAFNRRAZE K

— RIS TEIINLREETFHEFH RETHE—RIT o AmEAN
YE PR FERRAEFRSTH  RERBRLARREZ
HEME > LEAHIRFCALBRHELAAZIRATRE - RAT
FEHZFEBRG I RGBAE > ER & HIRZREALN
u@%ﬁ#é%i@ww%yﬁi%%@&¢ziﬁﬁﬁﬁa%
HBE BlBE - kEN pH BRBRCKEE  YHHS L
FHRARAMPARE RSB T RAEHGERFN » 4o Scolari ¥£F
(1997) 45 & 87 @& # 8°C Z Bp & 3% 3 (ready-to-use vegetable) ¥ °

Lactobacillus casei € ¥p%] Aeromonas hydrophila % % & A ¥
Escherichia coli O1STHT ¥ A kX BEAR B HRmWZEE
(Conner and Hall, 1996) ; & 7 &, ¥ (fresh-cut package) 7> H & 3% % F
nonproteolytic Clostridium botulinum F4&7 5°C & & AP &M ¥ F
Z %% ™ proteolytic C. botulinum R 1 &% 15°C A _LBp & & £ 5%
M P M (Austin et al,, 1998) - AFARERFHRAHARCK
# nisin X AHHERH K BEERAZIUR  BRETHREGA S
AERHBREZERDELRRBAFIMRZB &) > LA
HAEBRRAEMBALARANTRARCKZIZLEE T HALHA
ROETBENTZHERRAERLSZRGE RIFZ Ak (Fang and
Lin, 1994a ; 1994b ; 1994c ; 1994d ; 1995a ; 1995b) - Fang % %4
(A9 r4e h AR A F A REERAH B ERFERE
HERBRMATREZERTH RIFZHR -

B A ¥Rk AZIRREAEEHEXINE (Vdrio



parahaemolyticus) ~ 7 P K, # (Salmonella sp.) ~ 7 B M RKEBHRB
(Enteropathogenic Escherichia coli » EPEC) ~ 4 % & & & X &
(Staphylococcus aureus) ~ 4l A% 4% 8 (Bacillus cereus) B 1) £42 &
(Clostridium botulinum) % - JRFATKEAT A B %I RBE L+ EFA
TRER CHBEABEEZ RS T EEML 1574 4 34 45087
AREIRE  BEARWAEBAEY > X 85 £ A4 REH 86
FHHA A 31.5% 0 ABRIH A 79.0%(% > 1998) « A+ xE2 5
B HB Tl Bt 45 76.9% MU X INE T o2 BB S -
ERBUAERBRLFCHHRY R RBE U E RBP4
TV HEHBES (% 1998) LR RAERARS Y EZEEEE
BB XARBER R R T EZEERAARRR A RANAES
AR QRGABBNEBTBBAEERILATEES T E
CRAEZFTER LA FEHE KA R TELIEER - AR
AHEMALMHAFARSEHAMAENZ SRR AME BN 4o
TERMELABT XD T ROEEA  1996) 5 T & 586454
RA(RFEA > 1996) s TEEFERBRALTWALRENAL(S
FAN9) TEREZHREABEZHE(ZRE » 1997) -
N TEARBERORL AL TS -
BABEFARZRYE  WmIRBRABAEES SUYRE
FoBBOIENE AR ELE - BA ISCHEBEBRAZES
HESRZRRAM25C ~ 40 MFey BB T 0 24 BRE 5N
IWCH@°%ﬁ%&ﬁ@%ﬁ%ﬂzﬁﬁfﬁﬁ%m%ﬁ¥%%
WUTAEE  ERRENBEFE - BRI EA AR
2B BRAZAGNBMAES PENBRLEEAE 18+ 2C -



BRBXFBEELAMAYR AL REEAREBA » B pmE
BB MERRBSERBERELERDLGMNE - NBA &
SRR R R — ML RE AT ) Sl - AR
ERULFFEFBARTE ISCEELRLWEL 2482
(1997) ¥ 4& i B M 18°C 128 4 4 % #2 HACCP (Hazard analysis
critical control point)#) B ¥ F > £ & x4 B E A R AT BR 2 24
F(P<0.05) A BMTHRAZ 12hiEKE 17Th- BAEF £ 4
HEERAURBREAARBAY  2EXRRELSHILEAS
RECRANOg - SHR AT EBBLAEY $AHFEXF
T ERRMIERERELGSH - UOEE LA KA K
¥EZRACHTERMAE LR Hl4o B % A1987)3 E 7 160 #— 4 &,
KRE HMYMEREY —ROEZIAMYMEL IS wiEs
Z#hamd o £ Coliform ~ S. aureus B B. cereus z 3% REHSNE
96.3% ~ 76.2% % 27.5% - N B AR CLHEH LY > ERALY
KRR HFEBARHNPF ML  ARERBIELEMER
s RAFRRGHBEEL LKA EBUFBES » 4o
BCREFRBA—REHERBAGY—FAESL > BNANE
FEEARERE BCHAKBES  ARERE  £9 26K
M RARHEABT & i 360 %E 4 me45 & E(& 0 1998) »
BrAIBESRZAEEZES - M 18CEBRAAEDHERE
AR LB ENREN — RN RLE o 8L HP
WHERZ AR BRMEE - AhnH P‘Jéuaﬁl’cﬁ}ﬁﬁ » KT
BRGER bl BB G R X R EHERNE
FFP o RBRIMERSRTUEREIES ? BAMA B



EMR -
BATEA®RERBISCHRELAMIRAABIRGETHF
o RBAEALZIMENRERAEHNIETA-EERA
1ISCHREAFLAELRLIMAMBRAIGREGMAZIAENES
B AMEBRUENZTEAREISCIELRAAR  RF AL
MY hois 2 E - BRBRRRAZ AR H AL REL -
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FHR R i

TR RR

BEREBFIALZFSA AL THTEEAHERLBET
ootk ISCHEBZHRAR A58 > Z90% - FHR
whE o F3t 1644 HRBERUAES ARREDNARE » LR

B AR B TAE -

N 2

Fit Bl 2 3% % 2 6,3% 1 PCA (Plate count agar’ Difco Co., Detroit, MI.,

U.S.A.), TSB (Tryptic soy broth, Difco Co., Detroit, MI., U.S.A.), TSA
(Tryptic soy agar » Difco Co., Detroit, M., U.S.A)) R &:EEMHL

%o F F| Ao
iEHfE EEERER
KEHEBRAGIROH Chromocult  coliformen  agar

(E. coil and coliform )

(CCA, Merck Co., Darmstsdt,

Germany)

LEeHHKE (S aureus)

Baird-parker agar (SSA, Oxoid,
Hampshire, England)

AWANEAR# (B cereus)

Bacillus cereus agar base, (Oxoid

Co., Hampshire, England)




18 B 7042 B (Pseudomonas spp. P. cepacia|Pseudomonas agar F, (Oxoid Co.,
NCTCI10661, P. capacia NCTC 10734, p.Hampshire, England)

aeruginosa, P. putida, P. fluroescens)

= RAEMZRER

FR2Sg BABBEREY LI M ABFMEHHENE
e 225 ml Bk B2 & G R FHFER P - A48 F (Stomacher 400, Seward,
London, UK.)i# 47453 » sbBr A 10 RHBER B —HBERREVH=
435 (duplicate) » BT F H AMBKRT -

a.t AR

ffk i 7 BB FAZ & CNS 10890/N6186 2 ik » S # BRI B
%) 32 5% 3 #8 % % (Spiral Biotech., OH., U.S.A.) 4% PCA » # 37CF
BEABL 200 BEBAS 2z AR BELBE -

b.RXGIFARRKGRAHZIRR

AR B T M3 A A 2 I B AT AR T AR ER 7 v AR ARIR A B
E IR A A SN EENE A CCA £ » 7 37TC T34k 24-48
DR BERABZAR R BB RTHREGREH EERA%
RTHRXKGRATFE -




cAREDHHKHZHH% (Chen, 1996) :

AR A B BRI S A SRR IE M A A SSA > 7 37
CTF424-48 [ ohth  BEABZAR ) LEEENALLAEH
HE TRZEZNRSZEHHRARRBRERKE -

d.Ab A ¥ 42 B 2 #5 (Vanderzant and Splittstoesser, 1992) :

AR A B $h IR AR I AE A SR AEN B E M2 K K Bacillus cereus
agar base b » W37 C T34k 2448 /) \B54% » BRE A2 AR B4
ERLERBILAERS -

efR F704% B AR °

BRI EE MR R 2 U R B AT ZREB T % BRIR Y
BRI RS A AR AE N BB M e & K Pseudomonas agar F ¥ > 7 37
CTF3kh 2448 o5 BEBSB AR S BB ABEREY -

 BREE Z R

BBz 10 #5488 % 24 pH meter (Hanna 8417, Singapore)
A H pH 4 -

» & #4% #7 (SAS Institute Inc. 1988)

F& R F 7 48 3L M4 € (Chi-square test of independence) & #-#5 18
CHRERY  REMEREE SEBA(FH > =A% -~ 74 - EA



F9) > WwHBM(KE AT B - KE RS - RELAM) - pH 5
HEHA~5 R 6)R 16 FRH L4 MENHEF X - HEA ot & Rk
CEIES U

10



#X

ARELASH 16444 1I8CHRAR > RV AEZESERA FH 25
s ZBL S0 RIS RS2 HRES 24 - XUERKMIH
RIBEESARESETNE KERE KB I HRRAEARSE » LI RHA RN
AUREBRBIHEE L E2RAEAL OHEARBITEREEEF I EZ &K
RLBEMARE WA ABRRGIZASHARZE A THRAHE
BERA BEHEHRNEAZBRAMAYREZ 5% - FATERERE
HHABEEN I0CFU/(ml)g » KERBZRMN AL TFHAREZIRG
bz g AR T E—FH A EFEEEEERARBREZ B cereus &
S. aureus » 185 & 8 & Pseudomonas spp.BIVE BB 5 R 23542 - 4
ISCHFRAEZAAHSLRRBAS MERBARLEESUWAERERT

AR EERRAMALRALRAN RN TFHEFERLEN= AANEER
ZRBVYHERBE - HAZNLEREZWAERBZIREREZHFES 100
CFU/g » WWAERAGB RIS B B F oMU HARH - BTREL
BREYEAAMEE KRFERRTESIRERERATE  BLAIE
FHOZRE-NMEREHHRANFART THL BCHRARGHESR
RYREAROBARY - bR R AW AEARRIFHR LG TH TS
o MERLHBARANBATERARSTFIRE - 85 A(1989)% K
WL iTRE BRETUWALIRE - 2R ERE - AKBEREAHRK
AL AMSRENA A 8.4% 6.1% ~ 31.4%& 8.9% - ZM /BB E
ERARGBE  MEEBETTARMERRLABE  BCHRRANH

~HEEENE ISCTRT AAANBRERITALARIRE  AHR
AL ZRE LB RZIEZH -

11



— ~ 18CEHRE S AEMZ 5 HIER

2—H BCHRAEASTHRARE - RERAHRAABGRAZHA Y
o BRFPERTh  RIFLZERMRLE > dibire) 164 4R E LT
4 98 #4238 10°CFU/g (59.76%) » K1 ABER KRG A R oK %
w A& 75.0%K 7.93% > LR EN 1I8CHRE RIS HERwE —Ff
7 © B. cereus ~ S. aureus B Pseudomonas spp.Z 5 fIn k= Ry mE
B B. cereus B S. aureus ti i % 2 5|3% 49.67%R 17.79% » Pseudomonas
Spp.Z.i5 #: R )R ¥ 42.68% B —Fi~ B 18°CEr& & & ¥ B. cereus~S. aureus
& Pseudomonas spp.Z. 53R % > B T I8CHRAELSHERAXS
RBFEREH TRAHRAERZIA A DT G5k -

Z~ FEEHZ 1ISCTHRRDBMAE Y ZIRE

REMTHEEIFIEB ISCHRAR THARLEI- KABRAFAK
BRAZASE hERATERTHER NFH - =Z90E - 7 - REREF
¥EHAEST 0 HE 244 474~ 134~ STA4R 21 A THALEE
¥ A TR BEEHFHE 10CFUg AEwiE Rz @E%
#F & 10°CFU/g - RFIHM 18CH R E R LR GHEFINE™ - BA
AN —RRDHAZHABET L ERAEEEHZRT KRBT RA
A7 10°CFU/g 2 % I R o S 5L 69 48 1 % B K7 10° CFU/g ¢y R A4
RWE o FHE 52% ZHALHE T8% - wah 40% -~ fR¥EA 56% -~ & 3
BlA 59%  #IATHWET > REHES ISCHRARLEBHAZEHZRE
BEFBREERM (P<0.05) &P THH Coliform 2 43 &4 F3# 21
B S A4 4 RdE O BB 34 HRE D 154 (KZ) — RS
MY RRABEEBETHAR LA ANAT B2 ARF421H 10 MPN/g > #k
W EHERGERKEFHSL 2% =A% H 10%  Fdah 40% 85

12



37%R % 3 % 32% 0 BAEA RS EI[HYRKN S50% L A F I 5 B
TABRAHZRENFER B SR BEE £ RN (P<0.05) KEF
RAREBERE Y AAREZRARYE AR ToXERARMNZEE
AF o~ ZB% R AR E AT 0 25 A 84% ~ 90% ~ 93% ~ 96%
B91% BEABGIRAXKREFEESmAEBRELENE P>005) - REAF
Bl #& %8 18°CEBp R & & ¥ B. cereus ~ S. aureus B Pseudomonas spp.Z iz i
¥ B coreus HARENERER T UBRBTARSIEBE 5
3.2x10°CFU/g &y i $k o L A4 8 5 %) B F 35 58%~ =98 3% 47%~ %48 33%
48 44% R E 3] 82% (& N)» AT H#7 B. cereus 75 R R RF £ &
RIABRE £ B(P<0.05)° Lii & L% » B. cereus ZARA A FIMMERKHZ R
SHE > MEJRAEFAURME (ZX) S aureus HFRARKTHHAE
B a5 =L R Bl gy 10° CFU/g » Z7 45 S. aureus Z 4
ko FH Z0G - RE - RERFATHE TT%  88% ~ 86% ~ 75%
B 86% (%) MAXNToFHABEABZNREGER - S. aureus #)
RERBETFTHFOMBTESERRREBEELZRENEP>005) - RE2HS
# K E)4#6%8 18°CBp &R & F B. cereus, S. aureus B Pseudomonas spp.Z A%
% g BRI T B Pseudomonas spp - FH R ZAERHEESLTAR
& B8 10°CFU/ge ;A & Stk ¥ Pseudomonas spp.Z. R & ¥ R AT T F
aH o BRBETHRZIASEEREREBAABRE L EP<0.05) £ F
NFHBREZRAEHBREARAEE 53 A 60%E 58% (KK)-

= AR EB AR 18°C B R R A 2 B4 o

AFENE 1SCRAE S RH A KBTS KER  FRE N
AN A SBWARN o REER 18C B AR & AT AR R 0
Z AR - RELRHA AR ISCR AR S PA%BE - KA RAN

13



BHzBEEINAt SRBETUAKBRILARMZEASEARSZL
4 Hi#iE 1°CFU/g & R4 £ BBEN KRBT HA 244~ K
ARAOH  AMAHRET 24  RALRERHEAR ISCHRR
PREEY - KBRABRRBIZAZ GRS ERBT BERREX
BRin L i KA NBEREEBRZASKE S B 32% 44% 36%R 47%>
&FHF MBS R R R Z AR T EBEEEE(P>0.05) - Coliform
AEERHG TSN T AKRALERE  LAHHE 375x10°
CFUlg+ % =46 Btk Al # Coliform & ¥ # A7 10°~10"CFU/g(k£)
HATF A G%THE Coliform h RAREREHERMABE LR
(P<0.05) » SAKEE¥E A BHE Az 1ISCHARRARKLZEHE (8%)
UAKEM ABEALCERHERZES LOKELSFH B 18% 25%K 38%
(RA) RCBETABERAR XS KER - ARRRERWERHE
BRZAESLT  SRERE 44 34 2484 R2HEFHE ZOHE
B RAR DL ARSI B 88% ~ 90%  91%& 91% (RA) - st ot
HRETAGEESTRERBHEETLBEE £ EMHP>0.05) - RAHX
REBEHE & 18C oA & ¥ B. cereus ~ S. aureus B Pseudomonas spp.Z
B A+ ALl E ST B cereus ~ S. aureus & Pseudomonas spp.Z
SHE o RABTF KA I S KER ABAREBRBHZEST 25
# 41.67% ~ 46.81% ~ 62.5% ~ & 42.22%2 4 & T #A R K B. cereus : E#
B2 b AE S aureus F BN BIH 26.09% ~ 21.43% ~ 15.38% & 13.64% (%
) AP UAKEBALABRARHAEAZES  AeRENHREHR
8% 10°CFU/g » BH Y HZE - REA (1984) 3 i 7 & & X KRR
R W h R A AE BRARZERRE » WA RS RER T
HAEEMOHER  BREBEEHERM REHUFLRDTHFORNEK
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@ ° Pseudomonas spp.#* Lit & & ¥ 2 M BAT 0 LAKEE ~ KAEHE
NBEREBRHEMERZ 18CE DR E E 55 4 48.0% ~ 48.0% -
43.18% % 33.33% (&) AKRRER¥E » £ B. cereus~ S. aureus R
Pseudomonas spp.Z g Hi 44 % 5 %] B 60% - 76% B 52% ; AKX EREEE
ME > LA HORENIE 51% ~ TI%R 52% (&+) - 4ty
MR TREEARR B E A2 18CAE S8 Fulin B E A KK E Z 48
3t 4 B3 % 48 M +£(P>0.05) -

w ~ 18C R &R bz pH @44 4 Wik 2 48 B 1

AT —BLAAEMHBBRZ 1ISCHAAR S pH A « KA X B EXRE
PHEZ 8% 4-5°56 R 6 A L=# > #IA FH 45 K~FE pHaH 18CH
RRBZBHEY ARGEREMRAABEAZ LA i+ofmT; 4
B. cereus ~ S. arueus ~ Pseudomonas spp.tY £ E MRk += - AP L2
TR BHEE - ABERAHRARFEE I8CRARZAE pH A%
WHEBZREAABEE R (P<005) MABREHRABILY SIEEE
£ (P>0.05) ; ™ B. cereus ~ S. aureus B Pseudomonas spp.75 & B # & pH {4
AR @ Ly A A B £ E(P>0.05) - Umoh(1999) % R 47 55 %5 44 &
S )48 % $ ~ S. aueus ~ B. cereus B Salmonella s BB E A B2 BE %
AT 10° CFU/g > 7 HR] 160 £-45 5 & & 26.3% 4% 555 2 B. cereus -
15.9% M4 b5 % S aureus' A F A IR & B kv & 2 A 555 % B. cereus
B S. aureus ZIF R EK G o

B FEEAFREE ISCHARSZMA MBS
ATWRAFABRBERZIFRRLEGE B# - KBEEHRABS
A AEE RRRREH AL - BE - BHR LR HE. L
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16 FBH > iRk T Tho REE - TH BEF - LETB2+ R
BB B R BB B RS S 100% - REHTT > L EAEE 2B
RRGBLCALY T 1CCFUL A ARTYRZE BHLE - BE
B E24R BHEFURBRHLELZEE BHFEE 10°CFU/g Ak -

RTEAERBAMERZ ISCHRALEMA NI REZ AR dy
BRERME RS BRLZEEAHLE 10°CFU/g ) RAoHE A
100% » H R4tk 84% ~ AL 82% L5 BB T9% » £ - iSER -

Re -~ BAATER 67% > BT HF 0 > 16 RREZ 1I8CHARS ¥ A7
WAL RERABABENER (P <0.05) MABAZABF G EFA
e E 2 FREARA NS B8 14 ZRHE2 ISCRIEHRAN £ b
HLERXEZ KRBT E S 10 CFU/g ;AL » TREE B2 445
WALH Fihods o R+ ERBT o ABE ~ 84047~ HETH - 4t - BLE -
& E B BHZ KGR AR SKERE 0% L » & F H# BT H R
FIBHMEEZ 1I8CRAE AANRAHZ GRABREM L E(P<0.05)-
ERGRATRAUERBAHBALESERD  SHAXH - IH 8=
H-AFE > AVYRBHRIAMAZEESHiE 10°CFUg Xk > £ 5K EHF)
BEMH 3% B=ZF 18% £+ 8 8% B+ 86% (R+7E)' ABAEHY
ZHREET IBCHRRSTELKR - REREN S H@TLRAR - F A
THAHER AABRBFAEEZ 1ISCHARREAABE SR L ST 55
FEREM (P>0.05) REBHZ I8CE AR B. cereus ~ S, aureus B
Pseudomonas spp.z g ¥ Ehok +NFF= » B. cereus Bl & 2855 0 B B
AT RE - BAAT  MEER W RREAARR G HB 12 FREY
Rt BbA B B ¥ A B3E 10° CFU/g L » A8 AT A ALIB R oF
%o B e B £ HREWERH R 10°CFU/g Rk - S aureus
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HTFRARLT A NEREHESRTAARZ BCRAMBERALSAER
o AL SRRRHERS  HAHSHE 10° CFUg - 2+ BF 8
16 ZAEH T BEF - et > XB > KB R4 FEZ ISCHRESRIRAH
% Pseudomonas spp.#yiF# > mABRT—FRHLTFRRAIUELLEZ 10°
CFU/g %% » £k & 4+ B % 10° CFU/g 2 Pseudomonas spp.;F & » M
4& Pseudomonas spp. /T )oK E2F AEAFLERBZHRBAGK - Bk
TETHAEHNA T oM RES T HREEB XS aureus 8 B. cereus B
J& B # Pseudomonas spp. * Rl B B E M2 E (P>0.05)-
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BERERTHER 18CHRAAGHAEEI N EMEMEENLER
FIRBEBAED ST RBEABRT KRB EEY — BEALZOE S8 A
I AR R ARAFRAERS 100 CFU/g AT oE» %A B BTHS
Yo BB MME ERATREAMBARS LM - AFFRATIER 164 14
P TUAFH Z0E - RN B EBHR A% EE 50%U L
BTAMAELZRE - b RS BMBRBE L KB EBRERABEEY
S AFESMZER LR EBELEN  —BRGE SR HET
AR AR T RER  THELXAEFHREZEIG L - Fii
ZERERGREZROMBERARASAABELE  ARRHFELLER
BEAONFHFESILE S IR SHERBL > IREBRIBEYE
B T H 520%AREH4  BURBAREBRNAOKE BRERES  ARAEX
BREZ 180%; ERNEREDNHRARIMWALRAZROBESF S
16%& 2.0% ° SRE A (1996) % 4T & H T & 478 BB Br AR i 4 35
REZAL  SREHEFRAZCRAE ML HF X RE » B4E KRB H
HERERAZTEOREABELR - AALRR ISCHRALTREEY
HHEFHERBEHR B cereus B S. aureus WA &P E#HRE > #8K 18C
BFRRGE—HRMETRA —RIBEEH 12 18Ci b BAMAMAE RER
ZEBRERE > BAREFERELBEL Y B cereus B S, aureus & &5t &
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EHARDTHZAR  RELARC - HEA (1994) SR E P 2L 5
SR EFH SERMRBTRESASFEHHRY 2.7x10°CFU/g - #
WhI AR P HEY ER - Pseudomonas spp.%\imﬁﬁﬁﬁgﬁzﬁé”é%
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1ISCHRRBZMAAESEN A Fiwis AR AFHLEAMEMEE B
ABRTAEA RSB BB R4 1I8CRR P MAMAH TR &% A(1995)
FIATEHREBREGRESAORMARRIH E R PRMAMGLEE
PSR IBCHEBREWREFZHARY - EHHN BCHRRLEH
REANHACCPHIE ' #IRAERERHEH » KD ELRMA WA A
MAEFE -
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Table 11. pH value of various types of 18°C ready-to-eat products.

Types of products No. of samples pH
Sushi rolls 25 4.35~6.05
Sandwiches 50 4.34~6.72
Cool noodles 15 5.18~8.20
Rice balls 52 4.49~6.50

Sushi 22 4.51~6.11
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Table 12. Incidence of aerobic plate count, coliform and E. coli in 18°C

ready-to-eat foods with different pH values
Percentage of positive samples (%)

pH value of 18 No. of samples

C foods APC Coliform  E.coli
4.00~4.99 26 80.77 42.31 84.62
5.00~5.99 100 32.00 20.00 93.00
6.00~6.99 36 30.56 25.00 94.44

* The P values for APC, coliform and E. coli are 0.001, 0.063 and 0.309,
respectively.
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Table 13. Incidence of B. cereus, S. aureus and Pseudomonas spp. in 18°C

ready-to-eat foods with different pH value

Percentage of positive samples (%)*
pH value of No. of
18°C foods samples B. cereus S. aureus Pseudomonas spp.
4.00~4.99 23 69.57 95.65 69.57
5.00~5.99 89 52.81 77.53 64.04
6.00~6.99 34 41.18 82.35 52.94

*The P values for B. cereus, S. aureus and Pseudomonas spp. are 0.109, 0.135
and 0.387, respectively.
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Table 14. Incidence of aerobic plate count, coliform and E.coli in 18°C

ready-to-eat foods manufactured by different factories

Manufactured  No. of Range of microbial count ( log CFU/g )
samples APC Coliform E.coli
B % 2 3.30~7.40 N.D.° 0~2.30
() (1)
RAE 8 3.34~5.55 2.60~4.51 2.30~3.88
®) (6) 3)
Yotk 19 3.30~8.60 3.08~6.38 N.D.
(19) 17
£ 3 3.30~6.76 4.30 N.D.
3) @))
“%iE 17 3.30~6.42 2.60~5.13 N.D.
(13) ®
wER 6 4.26~8.22 3.30~7.55 N.D.
(6) ) .
&k 28 3.30~7.30 2.3~5.13 2.30~5.15
(26) 3 (3)
A Bt 7 3.30~5.56 3.66~3.76 N.D.
@) (1
X B 1 3.60~4.20 2.78~3.15 N.D.
(H (1)
k| 3 3.30~9.45 7.15~7.18 N.D.
3) ¢Y)
4 5 1 0~3.60 N.D. N.D.
(1)
BIRIT 3 3.78~5.60 4.08~5.25 N.D.
3) 3)
HE%E 1 6.47~6.59 3.30~3.53 N.D.
(D (1)
e 9 4.15~6.45 3.26~4.28 2.78~3.45
3 @) 2
LER 34 3.90~8.65 2.30~6.30 2.30~4.00
(33) (30) 3)
R 22 3.78~8.64 2.78~5.37 N.D.
(22) .(19)

*Numbers in parentheses indicate number of positive samples.
® Not detected.
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Table 15. Percentage of fulfillment of aerobic plate counts, coliform
and E. coli in 18°C ready-to-eat foods manufactured by different

factories®

Percentage of samples fulfill the requirement (%)°
Manufacturer No of samples

APC Coliform E.coli

A #f 2 50 100 100
ik 8 63 25 63
% 19 16 16 100
EES 3 33 33 100
Y E 17 53 53 100
wEE 6 33 17 100
3 AR 28 50 25 86

A B 7 86 86 100

A B 1 100 0 100
i) 3 33 67 100
4 & E 1 100 100 100
AT 3 33 0 100

BEZRE 1 0 0 100
3=% 9 67 22 78
AL E 34 21 12 85

ki 22 18 14 100

®The P values for APC, coliform and E .coli are 0.008, 0.003 and 0.121,
respectively.

® The legal limits in Taiwan for coliform in ready-to-eat foods is less than 10
CFUlg. Escherichia coli can not be detected. For aerobic plate counts, less than
10° CFU/g is the limit for quality control purpose.
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Table 16. Incidence of B. cereus, S. aureus and Pseudomonas spp. in 18°C

ready-to-eat foods manufactured by different factories

Manufacturer Range of microbial count ( log CFU/g )
B. cereus S. aureus Pseudomonas spp.
B % N.D.? N.D. N.D.
TRAE 2.30~4.36 4.30~4.58 3.26~3.34
(50)° (12.50) (12.50)
% 2.30~4.80 2.60~3.68 3.30~4.30
(42.11) (27.27) (63.16)
i N X 2.60~3.15 3.78~4.26 2.3~6.26
(66.67) (33.33) (66.67)
wE 2.30~4.29 2.3~3.3 2.6~3.4
(58.82) (31.02) (32.29)
wEE 2.30~2.90 N.D. 2.78~4.48
(33.33) (100)
FEg 2.30~5.51 3.30~5.00 2.3~4.47
(46.43) . (17.86) (42.86)
A B 0~2.30 N.D. 2.30~3.08
(14.29) (14.29)
A Bl 2.30~2.60 N.D. N.D.
(100)
k| 0~2.30 N.D. N.D.
(33.33)
£ & B N.D. N.D. N.D.
AT N.D. 3.76~3.79 3.30~4.34
(33.33) (66.67)
mEE N.D. N.D. 2.90~3.00
(100)
B=F 2.30~3.78 4.3 4.03~4.15
(33.33) (11.11) (11.11)
AL E 2.30~4.95 2.3~5.07 2.30~5.32
(61.76) (23.53) (52.94)
A 2.30~3.6 2.6~4.3 2.30~4.30
(57.14) (35.71) (31.82)
*Not detected.

® Numbers in parentheses indicate the percentage of positive sample.
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Table 17. Percentage of fulfillment of B. cereus, S. aureus and Pseudomonas spp.
in 18°C ready-to-eat foods manufactured by different factories®

Percentage of samples fulfill the requirement (%)°

Manufacturer
B. cereus S. aureus Pseudomonas spp.
2[5 100 100 100
RAE 50.00 87.50 75.00
N 42.11 72.73 100
GES 33.33 66.67 33.33
& 41.18 70.59 52.63
wEE 66.67 100 16.67
ER 2N 15.14 78.57 53.57
A H 21.43 100 - 85.71
A B 0 100 100
k& 66.67 100 100
7 % B 100 100 100
AT - 100 66.67 33.33
BEER 100 100 0
#B=% 55.56 88.89 88.89
AEE 41.18 79.41 47.06
A 42.86 85.71 68.18
*The P values for B. cereus, S. aureus and Pseudomonas spp. are 0.393, 0.958
and 0.052, respectively.

® The legal limits in Taiwan for B. cereus in ready-to-eat foods is less than 10>
CFU/g. S. aureus was can not be detected.
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