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UNARED N1931A9NT Escherichia coli Tuiumau Confirm test uay Complete test #7838 MPN technique Tu
wanftuRa I Imsausude 12,812 fathe fe e damiin dauarliua von e meesan uazy 91uu 3,481
0542 6430 190 41 way 128 fopwawsdu wuinmsvudouluduseu Confirm test waz Complete test
FIUIU 477 FIE9 (FURY 3.72) URY 467 fap (Fouar 3.64) ANAAL IINN1INANDY IMVIC test Tudumou
Complete test wui1 Simmons citrate T¥iwauan Seuaaeinly Escherichia coli 91U 467 fnty (30uay 3.64)
Flinalusesfunpuianuuanseiu nsiin Simmons citrate Tudumeu Confirm test axyligIBanITB A
wazdunu Tasismsinuaunmassnsslignaesdafials

ABSTRACT Confirmation tests and complete tests in MPN technique proceeding step were studied for
detection of Escherichia coli contaminated in 12,812 frozen seafood samples. Tested samples were frozen
shrimps (3.481). cuttiefishes (2,542), fishes and fish eggs (6.430). shells (130), mixed seafood (41), and crabs
(128). Results in confirm test and complete test steps showed 477 (3.72%) and 467 (3.64%) positive samples,
respectively. Complete test step by IMViC showed Simmons citrate positive ( indicated that Escherichia coli
were positive) 467 samples (3.64%), which were the main different resuits between both steps. Additional of
Simmons citrate in confirm test step can be enable decrease time consuming and cost, whereas test results

validity are acceptable.

Key words : confirm test, complete test, Escherichia coli, frozen seafood
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wienss AnT98inuuY Facultative anaerobe WAL
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wiSunauuidieusas Escherichia coli anude
mvuaresdszimadundmndlstneg Winsan
vildadusevamunwans§ITedaldvihnisdne
nan1InesauUSinanuiliouses Escherichia
coli Iu‘ﬁumwﬁ'uﬁu (Confirm test) LL@:%u
auysol (Complete test) WndeueiEnsusy
Wisudussunisasiessuifiosnszaziianls
s Tﬂaﬁwamimwaaué’mugmhm:gnﬁm
dafold Tnsawrzlunsdifidasnisnaidedu

WHuns ﬂiﬂﬂiﬁuﬂ’l’iﬁd@ﬂﬂi@ﬂmiﬂ

Yaauazisng
ADEDINNT
frodeIINELaUE LI NIU 12,812

FatN NS UNEAR VNIRRT IATIER
\pvevilofoiusasamnIw (Health Certificate)
Ysznaude v Uawdn datuaslddan ves
DIWNTNLLATINUALY F1UTU 3481 2542 6430
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Yaqaunsoi

Incubator (35°C), Water bath (45.5 + 0.2°C),
Test tube, Durham tube, PH meter, Petri dish,
Pipette, Loop, Needle
amsiapade

Lauryl sulfate tryptose broth (LST), EC
broth, 1% Tryptone broth (TB), Eosin methyi-
ene blue agar (EMB), Simmons citrate agar,
Methyl red - Vogesproskauer medium (MR- VP)
Reagents

IMVIC Test Reagents

\Hosede
ATCC 25922,
Enterobacter aerogenes ATCC 13078

Escherichia coli
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35ns

AnswUSpufiuunisnsiegay Escherichia
coli Tupmsmzisugudsldiinsamiiseylu
BAM 1998 / APHA 1992 ey ISO 12074, 1994
Toufi APHA 3™ edition, Compendium of
Methods for the Microbiological Examination
of Foods, 1992 uay BAM 8" edition Food and
Drug Administration,1998 #35n153tAs1e%

fiadlounufia APHA uanidu 3 Jussulunis
2105759 57U BAM 959894 Complete test 31
aQTui’T’u Confirm test Lay I1SO 12074, Meat
and meat products - Enumeration of pre-
sumptive Escherichia coli - Most probable
number technique, 1994 Tae38 MPN technique

4 3 Jumpu (A9 1)

15199 1 TUABUNISIATILNYBY Escherichia coli 1np33 MPN technique

Funaulunisdmaeh

ISO 12074, 1994

BAM 1998 / APHA 1992

1. Presumptive test
1.1 Lauryl sulfate tryptose broth (LST)
2. Confirm test
2.1 EC broth
2.2 1% Tryptone broth (TB)
3. Complete test
3.1 Eosin methylene blue agar (EMB})
3.2 1% Tryptone broth (TB)
3.3 Methyl red broth (MR)
3.4 Voges - Proskauer broth (VP)

3.5 Simmons citrate agar

v/ v
v v
- v

v = Wudumoudiasizsd - = lulH

AR

NAN1SANEN UMDY 9B W TN LaLE LT
U 12,812 fege Ysznaudae fe damdn
Unuazlivan vey enamziasiauazy 91Uy
3481 2,542 6430 190 41 WAy 128 M1
ANATY (A5 NT 2) waziToufisusiuau
F0 A HHALINLATHAAUIINNITIATIEH
Escherichia coli 1agl% 1SO 12074,1994, BAM
1998/APHA1992 Wa: ISO 12074, 1994 11N
Simmons citrate agar (miw?i 3)

1. Wisuiflsunnssifzesmsdnad lay
1% 1s0 12078,1994, BAM 1998/APHA 1992 LLay

ISO 12074, 1994 1In Simmons citrate agar
1.1 a1ul29N1IMARBY (Sensitivity)
vnefennNEN1T01935 AT 1EA
Tun1sasaesatefififevudou
ayldetegniiay Ae¥auazvas
mawifiderudiousguarlving
170 [(a /a+c)x100] (@riinsfia o,

2527, Taiguns w. 2531)
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wadnwal AgvBan uazdawn usamandig

1.2 AN WWILIDINITNARDU (Specificity)
RURTIANNEINNTNDIIB AT LT
mimwﬁaaamm:iﬁL%aﬁutﬁauag
iatiegndios Ao Souaraasiiagied
I:Jﬁvﬁaﬁmﬁ”auaf;it,l,a:‘[ﬁwaau [(d 7/
b+d)X100] ($1fln1sfa a. 2527,

Taviguns w. 2531)

1.3 AMNLAULITRININANDY (Accuracy)
nunefemnaIN1saresIsieediiy
n13nsraiaeg il wasldddals
pt1egnfiey Ae¥ouay fuanafiv
UseAndnwsesnisnagay [(a+d /
a+b+c+d)X100] (@rinsha a. 2527,

Taviquns w. 2531) (379l 4)

AT NN 2 wansUuilausas Escherichia coli lusnanziangudelusunau confirm test wuay

complete test

Product No. of ISO 12074,1994 BAM 1998 / APHA 1992
Sample Confirm test Complete test
Positive Negative Positive Negative IMVIC test (positive)
Indole MR VP Citrate
Shrimps
Raw shrimp 2,641 74 2,567 72 2 74 74 74 72
Cooked shrimp 571 10 561 10 N 10 10 10 10
Precooked shrimp 268 16 252 15 1 16 16 16 15
Cooked value added shrimp 1 1 N 1 N 1 1 1 1
Total 3,481 101 3,380 98 3 101 101 101 98
Percent of total 100% 290% 97.10% 281% 0.09% 100% 100% 100% 2.81%
Cuttlefish, Squid, Octopus
Raw 1,812 28 1,784 27 1 28 28 28 27
Cooked 332 2 330 2 N 2 2 2 2
Precooked 225 3 252 3 N 3 3 3 3
Ready to eat 143 1 142 1 N 1 1 1 1
Total 2,542 34 2,508 33 1 34 34 34 33
Percent of total 100% 1.34% 98.66% 1.30% 0.04% 100% 100% 100% 1.30%
Fishes, Fish eggs
Raw whole fish 1,857 110 1,747 108 2 110 110 110 108
Raw processed fish 4179 207 3,972 204 3 207 207 207 204
Cooked fish 68 1 67 1 N 1 1 1 1
Precooked fish 261 6 255 6 N 6 6 6 6
Ready to eat 29 1 28 1 N 1 1 1 1
Raw value added fish 9 2 7 2 N 2 2 2 2
Cooked value added fish, fish egg 27 1 26 1 N 1 1 1 1
Total 6,430 328 6,102 323 5 328 328 328 323
Percent of total 100% 510% 9490% 502% 0.08% 100% 100% 100% 5.02%
Shells
Raw shell 19 6 13 5 1 6 6 6 5
Cooked  shell 171 14 167 4 N 4 4 4 4
Total 190 10 180 9 1 10 10 10 9
Percent of total 100% 526% 9474% 4.74% 052% 100% 100% 100% 4.74%
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M1919% 2 wan1sUulauwss Escherichia coli Tusmnanziausiudsludunau confirm test Lag

complete test (5iD)

Product No. of

Sample

ISO 12074,1994
Confirm test

BAM 1998 / APHA 1992
Complete test
IMVIC test (positive)
Indole MR VP Citrate

Positive Negative Positive Negative

Mixed seafood
Cooked mix seafood 41 1 40 1 N 1 1 1 1

Percent of total 100% 244% 97.56% 244% - 100% 100% 100% 2.44%
Crabs

Raw crab 69 2 67 2 N 2 2 2 2

Cooked crab 59 1 58 1 N 1 1 1 1

Total 128 3 125 3 N 3 3 3 3

Percent of total 100% 234% 97.66% 2.34% - 100% 100% 100% 2.34%
Total 12,812 477 12335 467 10 477 477 477 467
Percent of total 100% 3.72% 96.28% 3.64% 0.08% 100% 100% 100% 3.64%
N = nit
BAM 1998 = AOAC International . FDA Bacteriological Analytical Manual 8" edition, Revision A
APHA 1992 = Compendium of Methods for the Microbiological Examination of Foods, 3" edition,

American Public Health Association, Washington DC
ISO 12074 , 1994 = Meat and meat products - Enumeration of presumptive Escherichia coli - Most
probable number technigue.

AMTNA 3 WU IUINSIDEIN IMHAUINUASNAALINMS ALY Escherichia coli TanTd

ISO 12074, 1994, BAM 1998/APHA 1992 uaz 1SO 12074,1994 udn Simmons

citrate agar

SO 12074,1994

ISO 12074,1994 wuIn
Simmons citrate agar

WRUIN 467 10 467 -
ISO 12074,1994 @ (b) @ (o)
AR} - 12,335 - 12,345
() (d) (c) (d)
BAM 1998/APHA 1992 BAM 1998/APHA 1992
WaUIN 467 - 467 -
BAM 1998/APHA 1992 (a+0) a+0)
NRRL - 12,345 - 12,345
(b+d) (b+d)
= True Position a+c = Total True Position
= False Position b+d = Total True Negative

False Negative

Q O T o
]

True Negative

a+b+c+d = Total Samples

99



@51e¥ Ecoli fnd8 MPN wednual AgnBann uastiae ussimandom

M39il 4 AusNTRTEN3 AT Escherichia coli Tauld ISO 12074, 1994, BAM 1998/ APHA
1992 uae ISO 12074,1994 uan Simmons citrate agar

AuaNTRrIMTUATIER ISO 12074,1994

BAM 1998 / APHA 1992  1SO12074,1994 1IN

Simmons citrate agar

anlTaImMIiieTey

100% 100% 100%
(Sensitivity)
[(a /a+c)X100]
ANNTUWILTNINTIATIER 99.92% 100% 100%
(Specificity)
[(d /o+d)x100]
AN ULHUENIBINTIATIEA 99.92% 100% 100%

(Accuracy)
[(a+d /a+b+c+d)X100]
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Simmons citrate agar
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FlunuaIMIIRBIER/1 BN 1219 ym
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a9U
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