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B 42 # # (Enterobacteriaceae) 2 45 %

Gram negative, non-sporing straight rods(typically 1~5um in length)
Facultatively anaerobic and grow well at 37°C(some species grow better at
25~30°C)

Lack of cytochrome C oxidase(differentiate them from other closely related
bacteria)

Acid is produced during the fermentation of D-glucose and other carbohydrates
Catalase positive

The ability to reduce nitrate to nitrite

Motile by means of peritrichous flagella except 7atumella, Shigellaand Klebsiella
species which are non-motile

Grow well on peptone and meat extract media

Some strains grow on D-glucose as the sole source of carbon and energy, but
other strains require vitamins and or amino acids

(ILSI Europe, 2011; Public Health England, 2015)
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B 4% # #H(Enterobacteriaceae) X 45 M

» Enterobacteria are responsible
for a variety of human
illnesses, including urinary
tract infections and
gastroenteritis by fecal-oral
transmission.

(Baylis et al., 2011)

* The presence of
Enterobacteriaceae generally
. _ indicates problems with food
Alterococcus %, $ . .
Trabulsiells, ______-., Ewingells ygmm===. eckercio / processing hygiene, such as
' inadequate heat treatments or
post-processing contamination
; from raw materials or the
e environment.

(Owen et al., 2010)

(ILSI Europe et al., 2011) ), ® £ @@ R 5
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Enterobacteriaceae

Obesumbacterium Leminorella

Edwardsiella

Dickeya

Yokenella Sodalis Thorsellia

Morganelia -, Proteus

Providencia ~ Brennerio .
Buchnera

Yersinia ™

& Budvicia

Xenorhabdus

¢) Majority ferment

ot g hnella ¥
Pragia : Rahnella Lactose rapidly

Coliforms

1 ~
Tatumella  Raoultella ( Escherichi

Photorhabdus ‘.'.Burr:'ml.\'d."u

Arsenophonus

:Cronobacter

Samsonia

) Majority do not ferment Lactose

OlFDA Food and Drug Administration



B7 47 B #H(Enterobacteriaceae) Z 4% 1+
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(ILSI Europe, 2011; Public Health England, 2015)
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¥ 1% B #H(Enterobacteriaceae) Z & B

> 53 genera (and over 170 named species)
» 26 genera are known to be associated with infections in humans
» Nomenclature:biochemical and antigenic characteristics

new technologies such as DNA hybridisation

Arsenophonus Cosenzaea Hafnia Morganella Providencia Sodalis
Biostraticola Cronobacter Kiebsiella Obesumbacterium Rahnella Tatumella
Brenneria Dickeya Kluyvera Pantoea Raoultella Thorsellia
Buchnera Edwardsiella Leclercia Pectobacterium Saccharobacter  Trabulsiella
Budvicia Enterobacter Leminorella Phaseolibacter Salmonella Wigglesworthia
Buttiauxella Erwinia Levinea Photorhabdus Samsonia Xenorhabdus
Calymmatobacterium  Escherichia Lonsdallea Plesiomonas Serratia Yersinia
Cedecea Ewingella Mangrovibacter  Pragia Shigella Yokenella
Citrobacter Gibbsiella Moellerella Proteus Shimwellia

(Public Health England, 2015) () & = @ 7B
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% # STRR(ISO 21528-2)

INTERNATIONAL
STANDARD

ISO
21528-2

First edition

20040015

INTERNATIONAL
STANDARD

ISO
21528-2

Second edition

2017-06

Microbiology of food and animal feeding
stuffs — Horizontal methods for the
detection and enumeration of
Enterobacteriaceae —

Part 2:
Colony-count method

Microbiologie des aliments — Méthodes horizontales pour fa recherche
ef le dénombrement des Enterobacteriaceae —

PFartie 2: Méthode par comptage des colonies

S b5 Es 2 EEFES RS ER(Glucose fermentation test)

1.5%28& &  Glucose agar->Glucose OF medium
2. & &S (L3RS E E (Glucose OF medium) :
BEEEEIMARDH - LEEHRE

-

Microbiology of the food chain —
Horizontal method for the detection
and enumeration of
Enterobacteriaceae —

Part 2:
Colony-count technique

Microbiologie de la chaine alimentaire — Méthode horizontale pour
la recherche et le dénombrement des Enterobacteriaceae —

Partie 2: Technique par comptage des colonies
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BT AFT Z HRBR ~ 3R R B A

& G Bk 4 %77 (Buffered peptone water, BPW)
o JEBF B AR ARL

(Violet red bile glucose agar, VRBGA)
o & &3 & A (Nutrient agar, NA)
o # B ¥ A1t B2 & K (Glucose OF medium)
o F by & A B (Oxidase test reagent)
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B & Bk 4 #7% (Buffered Peptone Water, BPW)

% @ iR (peptone) 10g REMHAY
#.1t4n(sodium chloride) S5g HHBER
Bifg 8, —49(Na,HPO,-12H,0)  9g & 4#pH
i B — 4.47(KH,PO,) 1.5g &#pH

> A RAEK R BE1,000mL > pEREZE > BI21°CHRE 15048 -
& 4pH1E %7.0£0.2 -

1.Dissolve the components in the water, by heating if necessary.
2.Adjust the pH, if necessary, so that after sterilization it is 7.0+ 0.2 at 25°C.
3.Dispense the medium into sterile flasks or tubes of suitable capacity to obtain the
portionsnecessary for the test.Sterilize for 15 min in the autoclave set at 121°C.
R Eritey
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Fed B B4 Rs3 & A (VRBGA)

B4 48 R B 7 K AR 4 (enzymatic REMEMERMFEZ A F - KA

digest of animal tissues) e BR AR F

E% B 3 B4 (yeast extract) 3g RUEMAMAREZI4HAE
J% B (bile salts) 1.5g  #p#l %M KEH

% & #E(glucose) 10g RAEHR

#.4E49(sodium chloride) 5¢ #FHBER

¥ 14 4x (neutral red) 0.03g pHF5~ %

4 8, % (crystal violet) 0.002g Hp#]¥% B KigHE

# % (agar) 15g #E R

gk 1000 mL

> BGERYG  rENZAR BB LR 1 54 R&pHME AT7.4102 0 i E
A 247~50°CiE3e &g B o
> EEFTR PR BEE > ENEHINEZNER TR -

() & % & 7 =
- &4 ac
CAppRBENERE

ug Administratios
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% &3 & A (Nutrient agar, NA)

Non-selective agar medium

REMAEME R EZEE

A 4% & #p(meat extract) 3g %« AR A AL A
B) ) 40 R B K AR 5 R AEDE RITEZEAE
(enzymatic digest of animal tissues) & 2 mABAARALLY
#.1t4n(sodium chloride) S5g @EHEAER

# 3 (agar) 15g #tE A

HAE K 1000 mL

> BGERRG  pENZ A R121°CRE 15048 0 & & pHIE 47.0£0.2 -
SR AL > B3R mEIANLS~18 mL o Uk RIS AR 0 1R A AT
AR R DRI HIE -

() & £ & 7
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& B #E f A5 B2 32 & A (Glucose OF medium)

@%ﬁ'é@%?\‘fkﬁfr% . 28 ﬁﬁ%ﬁii%%%ﬁﬁ %’«?Q'Ei‘?‘ ¥
(enzymatic digest of casein) B R BE R AR AL S E

Hi 8 8, =47(K,HPO,) 03g #&7%pH

&) % ##(glucose) 10g 424tk

#1549 (sodium chloride) S5g “HEBBRE

78 78 & H #y ¥ (bromothymol blue)  0.08 g pH #5 57 #|

# 3 (agar) 3.5g KRR HE

A48 K 1000 mL

> ho#h s mAg o o F10 mLa e 0 R121°C R 1554 » & pHE A
6.840.2 -

ok AW
D =o
- HppBRENERE

5 ¥ 815 B 32 & 2 (Glucose OF medium)

Preparation
1. Dissolve the components or the dehydrated complete medium
in the water, by heating if necessary.

2. Adjust the pH, if necessary, so that after sterilization it is 6,8 +
0,2 at 25 °C.

3. Dispense the culture medium in tubes of appropriate capacity
(e.g. 10 ml of culture medium for tubes of 16 mm x 160 mm).

4. Sterilize for 15 min in an autoclave set at 121°C. Leave the
tubes in vertical position.

5. Just before use, heat the medium in boiling water or flowing
steam for 15 min to remove oxygen, then cool rapidly to the
incubation temperature.
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.1t B 23X Ba 32X ] (Oxidase test reagent)

9 F A R — R B EL ER
(N,N,N',N'-tetramethyl-p-phenylenediamine dihydrochloride, lg
TMPD)

AR 100 mL

> IR R > BAKA TR 0 AR AF A B —
0 4 E(REER) -

“:C\ /Q‘: "fv\ /C"‘:
N N
cytochrome ¢
oxidase
+ 2 Cytochrome Cgy ———m8m—— + 2 Cytoctwome Creg
N":/ \m, &c/ \m_‘
Tetramethyl-p-phenylenediaming oy Tetramethyl-p-phemylenediamingg,
(colorless) {deep purpla/blue)

17

W AT A A R AR--TAR SRR

K B2 50g 0 ABPW 48 f873% 450 mL(101% # 2 40R%) W) 5 AR B S
VRBGA |
10045 ~ 1,0004% % % 7] # B4R
+ | mL# 4 nA 1S mL VRBGA » 2434
|  AmAAREL 0 BAS~10mL VRBGA(,_iﬁ)
N ' 1 37°C » 32%2452
BESETREASZ(FE LA R BIUHIE) A/LES AR
B GANATAR IS R A

+ -

1 37°C » 3542442 5%

A2 (B &R - f/LEBRR)

l

BRAISSISVETR A B2 Adm > TEE %
FXREFI R ABIR A Z A BB ER)FE
# # #(CFU/g % CFU/mL)

+IGHRE - EERE

BPW : Buffer peptone water
VRBGA : Violet red bile glucose agar
NA : Nutrient agar
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B HRREH Y

#u ABPW 4 1 #% 450 mL :
SBTR —> Pk m 1045 B AR R
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R BRI © 2 7IHBRIR

50 g % 50 mL (&%) 10 mL 10 mL 10 mL 10 mL

\/\/\ Y

HBARIHBBRR
(10 mL+90 mL) . - E""ﬂ
L om
€>m%%§?%
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DB ER(] )R R TRTEE

R &-H FE &L mL 5  mAISmLVRBGA( ¥1k)
MEN I emz iz Hhm VRS Y o AmAARE

ABFIE
X R B A FEM R EPour plate 2 B /] > /74831815042
XMk R A RRAEE @FFk) H#kEiHa!
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o83 & (ID)-2 8 RA-FART B0k

AA5~10 mL VRBGA(%Z =
B) RENY—R - A
EBRE - EENITC A
2442/ B

MR AMIEKRB S -
B 1k 3% #4 % & (spreading growth) & 3 Bk 4,k Jt(semi-anaerobic conditions)

23

VRGB3E £ 55 7] 5t kX 4 Bk &b 1L

MKGTAMABVEARCEMEEE o R E) A B IURE

U SR N TR
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VRGB3% % 35 7T 5 Btk X -k 4b 1k

BERA15~150/8 T 5 8 % Z VRBGA > E 2B B G ANAFIRIEHE

BHERGREDSETREE 18] EN37°C » 3242412/ B
Vo & s z
Mron :%d":”iﬁ 3;%%%%
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4 AL Ee- E) B 45 B 3 5 (Glucose fermentation test)

KT B A F - W) B AR R B AR (E RE)

° SMNATARIBRAZE— W% FRNAE EEACEEZREL > ARG
AN TR H (121°C,30min) X stk 2 & B 15y H3T°CIB 42422 -

o BEABE T EREA C BRIBARE(SRE) > BAT AFHE A ERE -

ERE ARE

PR R R T
. N C/’F%A F%od%nd%n’:t‘? Ad%r:m%m%‘
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4 bk Br- F AL BB

KGR A A 2 H R -AALEg AR ( & B

o MNAFARITHEZ B — B % » BHMNAALERRA

o ML 10~ R GAREREXAHERE > FAIA &8 RIE(R
&) HiITHAAAHERIE -

KAR A A B S0 SRR AR IR OB (Z A SRR & 0 DA BRI IE)

TR

B RAFZHE
o HAARHMRGMN  BEETERAINZIER -
: ERE| B R E ;
s 2 ZRE
X (+) (—) BAE A #
BB R R & & —
ALk FEre & -

28



B2 B A2 3 3(RYE)

BHRE B A 1515018 4 % = 5 —
MR AT PR BT SRA
%’%H%mTﬁi%Q&ﬂl
AT > AR ETREA %
YoRBEAMZLEERME)

BUNKFTEARE PR AAZ
B

Nl
R (RME) =1

0

Nt SRR FI K B AR H A2
-H— 3% §J’L\
T

aF Xr

g

% B

®
R 10
VRBGA 45 %5k #1 #2 B fu
N, 4 7
N, 5 5 10
_(a+3)_ 7
R T (545 10 0:7
@
MREH 10 100
it
VRBGA iz 4 3% # #2 #1 #2
Ng 5 5 5 5 20
N, 4 3 3 2 12
- (4434342) _
Rii (5+5+5+5) 20 =06
) @ & i’ R
ArpARBERERE
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Wit B At B(E R 1EHBA )

EMBEHR YRR — MRS
IR 2 % BB 15~1508F > Rt
IMBEEBZ A FRY TREA
H Ao BRTF I AXFE -

W5 4% B #F 1 #(CFU/g % CFU/mL)

A:XR

A

a:l AHBERZIAAE TR
BRI S & b

V. ABHRBEEZAA R P
R BB AR

A HRBEE

R:k%

Ot HEAHIER

LA & T AR
QEZMBFEBEAAN BRE

(EH =B FAHLE

26.2.3 %
A(# 4T H#) 10
VRBGA¥ #5 % 3 #1 #2 o
Ta(T 5 & % @ de) 140 150 290
Va(i ik 2 B8 4% ) 1 1 2
BRARTREA R 5 5 10
HEAhBR B GRS 4 3 7
R1& (ta %) Etéig 55

L =(140+150)x ~- x 0.7
Wi s | oL =1015 :
i # S

é{;iiﬁ?) 1.0%10%(CFU/g mL)
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BT B At QEH R R)

TR MRS TR E B

263448
AIS-1502 REy > Jodd B3t 5 & Bhak st A 10" B 10
WG EsEY > AR * i B
H-P34E  RTHAKFE - REEHA-B) 10 i
VRBGA 4 4% M| 8 | ak| #H | 8| ek
543 B # # #(CFU/g 8,.CFU/mL) _
= 51 R TREZHEH(TagIb) | 140 | 180 | 290 | 17 | 17 | 34
- [(Za)" i vj"? BREHAV,EV,) 12|11 2
Ta: AMBREHRZAEFRTY TEHEA BRERTRES 3| B W | A e ) e
% B4 HRABREAENE 4 3 7 3 2 5
Ib: B BEEHZ AR TR TSR R
RS & e Re(1s #) = §5+5+5+5;= 2006
\7% gg*?%ﬁ:&ﬁﬁ A AR P AR R A | igmm}x%ﬂlﬂ 17)x 22 x 2
N ERa#A
Vg | B# B ZATA TR PR % |z-m
ki) PE SRS 9.4x10%(CFUIg &mL)
A~B: HEEE
R:#®
o W £ B A
CHppERANE RN
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