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1 EH

A SN/T 1538 BB MLAE T 5 8 70 B il 4 R B R UE 4 5C 1 18 FOR I 70 8 o BRAR R ZE 9 2 2
REFRENREER,

AEAERTUT =/ R EE.

— R A A R R B 8 R 2

— R ALK S I IR (IR SR R SR AR IS IR SR B0 R A B SR ) 5

— & S R SR A

2 MEHSIAXH

THI R S EKGE T SN/ T 1538 A5 AT R AT 5 K4k LB A B 5I 3,
HEEEPrA KB CRE TSR M N2 SE 1T U R E B T 484 » SR T SR AR 8 A 38 43 3 i U i
W TP FE T A R X S SO BB AR A . FLAE R B B0 5 R SO LBl A 8 T4 %4

GB/T 6682 43 #7135 % R /K FLA% A5 7 55 (eqv ISO 3696:1987)

GB/T 19000 FEHHEAR ERAARE Gt ISO 9000:2000)

EN 1659 {&R4MSWIFIE—RUEYEFE—RFERME X

EN 12322 AN WET IRE—WU/EE R E— 3 A

3 RIFMEX

THIRERE XEM T SN/T 1538 A4 .
3.1 #fik
A GZFIE T 5 5 R RUEA 88 M E X UL R 5B MR WA ARE .
3.2 REMRIERE
3.2.1
JREMRIE quality assurance
9 ANTERERS 15 57 i SR 55 BE 36 B ML B9 B B B SR AT b A 78 B B R R AT B & 88 A 114
3.2.2
REEH  quality control
3.2.3
HNEIF 34| internal quality control
B 43 A A0 00 B B ] T B AH OC B SE % ) 4 AR AR S TR .
3.2.4
EFHEEHE Dbatch of culture media;lot of culture media
EHEFECENTERRAL, AW R RER (A EEGD MR E RN, " RS MR ER
FE B —E B R E M BURM. X RERE WA FPET W H RS HE.
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3.2.5
EHFEWMEE performance of culture media
TERRSE AT B % X X AR B B
3 EFRERE
.31
EHFE cuolture mediom
AR AR B B AT 80, 8 RAREE BB, T RIES AR ) B SR R TG Y .
¥ Y5 HAMEHBIFEN XM RBEEEE R “medium”, (FI1: “enrichment medium” B EIEFHE),
3.2 BRUERSHE
.3.2.1
i Z=EFE chemically defined culture medium
HEBUFRSPERE S FERREEEAD,
3.3.2.2
L FEEE  chemically incomplete culture medium
S BREER A3 1 R AR B, 0 ik A 49 o LA A S B A2 ) R B B SR
. I8O/TC 34/8C 9 i B EH F AN S A MR AEYRHT TIHANERNGL . S RHF AL
3.3 BRRESE
.3.3.1
FHEEHFE liquid colture mediom
— R E A L H LR K R (N B R RK EFRRT S
L BE R E BRI B RS R
2. BE SAMSURT P RHREERERRE “BE”.
3.3.3.2
EEEFEMEEMEESFE  solid culture medium and semi-solid culture medium
A A [ v B A (A - B VBRI SE) AR IR B SR A
E L EEEABAYNEREESENAZ, BEYHERE TR EAXMHEREFRENR XA, BT
DI A & . AR RO R .
E 2. HEEHPLAYEREFE-BRERZA “FHR” EAAREHERNAMTYEAERE, YEFERESEY
AR
3.3.4 HEESH
3.3.4.1
EEIESEE  transport medium
TEBE G I I R AL BRI R PR A E SR A,
T EHERETEEASATEE EMAYREEN YR, HEE I IENERF EK, WA EAER 0. Stuart
EHIEFH RN Amies EH BRI,
3.3.4.2
REIEFEE preservation medium
FTHE— & BRI AR AP R 4R RR A 78 07, B7 LR KR AN S A W S R e SRR SR A I TE K
RAE G 2 5 B 95 (1 : Dorset BRE 3R ) O IE F 2 .
3.3.4.3
E7AIEFE resuscitation mediom
B ZMBNBN M AEWE R, ERMAEYIRE ERERKGE, BER SR #FERA Y ERY &
FiFk.
2
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3.3.4.4
BEEFE enrichment medium
RERBEERE BB SMEYNEHBREENERAE.
3.3.4.4.1
EEMHEEIEFE selective enrichment medium
BE % DR TIE 45 2 A S A W 70 H v R, 1 BB 40 4 T 0 G A 480 9 A K R 35 5% & (10 : Rappaport-
Vassiliads 3355,
3.3.4.4.2
JEEFEEEEFEE  non-selective enrichment medium
BB IRIERZHMAEYERK W BFRRT) HIHHRE.
3.3.4.5
SEEFZHE  isolation medium
AP Y A R B R B AR R
3.3.4.5.1
EERMHSEEFEE selective isolation medium
SRR RE A W B A R T AR A A KR 4 B B R (1 PALCAM %l . MarConkey
AR .
3.3.4.5.2
EEFEMSEEFZFE  non-selective isolation medium
X BRI R IR M A B B e B (BRI
3.3.4.6
KAlExE differential medium
BB % HEAT — T B 2 TR ) A 3 R (B0 AR A R M S e W 3 7 B (U IR R 3 57 & W Kligler BB .
T BEATABEERNERERERREIF BN EREFELANABER AR ABEEXLDIEE]L
3.3.4.7
KEEFE identification medium
BB 7 A — e B S8 SN T A T B — P A S R 3 R
T ATABRAEERERRIABENGOLEEERE.
3.3.4.8
S EIEFE media having multiple uses
FETFTIHALEAR AR W EERE. Al ®3.3. 43 0K, M E—FE R HRE &
V3 A SO B R R 3R 3. 3. 4.6 AP LRI AL, B TS M AR .
3.3.5 HHIEFESE
3.5.1
BDFHEERE ready-to-use medium
DA E TAS W FIL GRS SR A i g 4.
3.3.5.2
Bk EMIEFEE  culture medium prepared from commercially dehydrated formulations
ASLEME AR TR R NBRL R T HFEOERE,
AR FRFEVE TR G ReHI L T HI B 573k .
— e BT
Aoea B ARG 5 5, AT BRI AR E AT

3.3.5.3
S EHFENRTEFEE  culture medium prepared from individual components in the laboratory
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3.4 WRBEEAKIE
3.4.1 iR

WAFEHREE A TRAELEER TR E WM EY . REABAFRELWT .
3.4.2

SRAEBE#H reference strain

2% XFRRFKFHEE. HEREEET S EZRER, BT A HBRRE.
3.4.3

IREESE ¥ reference stocks

W 5L 50 % 43 B B A sl R B R R AR E R MR R e — UG B B W — & 52 245 R B9 ST Rk
3.4.4

TIT/EE#% working culture

H AR HE R R R — IR k.

EREREESH"

=N

A

1O EBRAXH
L1 AR ER T

A7 Al B AR AL T U AR

— B FR I I ST LGr IRI S 2 RR B R RS

—5;

— BRI AR pH

— A B R

—— PR RE VT F0 BT T A 10 3K T R

— BRI E R

— REIES;
WEM R/ EERE.
4.1.2 XTHEKRBTIERE
TEmEWEEREE R

A

— BFENBTAAS;
— B H
— A
— R MR,
4.2 IfF
4.2.1 #®ik

L ™A% i B N T 4R A B I A AR VR SO AVE A T R AT S R R R AE A A
4.2.2 BAREFEREFNMESNEESENREEH

0T W 3K 1 B 7 B — MR K BB REUBURCIR , R EB R M AS . A TEMEESLEENRMm
BGEHE AR T W s A . BE R FE WK N A TR, AR A7 5 W R (BRI EE R AR, 5%
BEMRAERNIEREARBR BRANEEUTHE:
BaREmHEEE;
—BHIFHEH;
— HAEYNEERE.

D B EREW LRE, 2% C.
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XTI E AP SR, B KRBT RE . EIRRWR . 58 & PE oM A
e H T K SR B R B A AR . B R PSS 57 5 2 W S B MR R A W e O WO B EE A
4.2.3 mmUAARERE

N T 4 AL B T BRI B AR A 1 A S A R O SR R T R AR A A
4.2.4 HRUHBEKERIEFENZIHRSHENETE

R RENCAEYIS A, —BRIEEMGE—HE . 72BN RRET R ERTT.

B EREE 42207 I 3208 SO0 0, N BB S BRI A 3% 57 B R G . TR R AFE .

BB R UG A FbR v AL RE , BRI O T BRI R E (AR A B IS 72O M 4°Cuks
FRAEAEE 3 A REZRCOCO) TRERET 1 A, MRIEE RS R S8 A E N EE T
Wy JO R EL A 9 o A L BB B R 5 % &% AR AR OB B B R AN AR L Y B (R 3 o b 1 B BC BP T, R AT
ZIREAL

ML FEI AT, EERER/BAKER, BEAMAYERK ., HBFELE XKD, MEE
1R

o AN HE— 25 IR, B SRR B R R E B E R
4.3 BEFENIHEF&E
4,3.1 #Eik

AR BT B H A SR A YR (U0 R s A3 B 7D 89 B 4 B, B 5T R 47 SC I 2 ALY A
A7) R AR A T

R ALK G NI TR B H R R ET, N e R R AL AR A UL B . QiR R/ R
pH. 8 &M R EFMMRELRE,

18 4 B o il £ 3 SR LB, DML HERR BC 10 % 4. 1. 2 B B N 28, 90 T 08 FH B 4 O
AR5 M55 .

4,3.2 7k

e #3557 5k o7 {6 28 AR K S AR R R B K, LUHEBR IR R T fI s m s A A KRR . @
RZEWAKZE FI RN T K H & /Y, 7228 18 A0 RS x SFEFT oA (JL GB/T 6682),

BRTRFR IR R 25 R T2 B P R B B (AR R B R O ) AR IR R B AR 28
ANEFEAmEE .

. AR MR R EREK B K R ERN Rk,

R AR IEZRAE KW T & ZR 187K 9 B PE R B /D B 5 B 300 000 Qem,

BE RAEFIHREEEPAEFNEEF K HEYSERS SR KESRREEN TS FEAERKNT
HEF, FURBEFENEFNEEAXH A EETNEEFA MEERREK.
4.3.3 FREMEK

MEFHEENBKEREGEERERME, LEMNFRE O ESEEmXAETRE UNRASERE
VIR RERA  BMAL BN K. THREG (EBRBEAERELEIO . REHMKENENE.
4.3.4 BBMOE

JRE K 35 R B K S5 A B A R AR R R, LB BRI SRR AN
ETRL SR ML . I A4 & R 3 57 B DD AR 5 I AE B K R RE
Bk ZFRRE,

4.3.5 pHHREFIHE

F pH i pH, HE A AT AR, LR E BE BS54 R 72 2 RER R b B R E KA
JE¥eH1E) 25°CHE pH ML AN T 0.2 M BEA . — MR EL N 40 g/L(Z 1 mol/L) R AL
PR B E AN 36.5 g/L(Z 1 mol/L) M IS MR B B3R & pH.

W ARARNEFREEEXERNE pHEMBEALBR. BRAREEEKREZEFREME, KEWELHF AT
5
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pH fH.
4,3.6 4
BRI FHOERESEINEENARF . REAEAEE, AHROAEBR AT BERIEYN 1 5.2 FK
3fE,
4.3.7 ®H
4.3.7.1 iR

RFEMRXFMRABREE G 3. 7. 2) B K E 4. 3.7.3),

REEFRESRHENEFEPTEANCMBERNY T, REBEEBRKE., Z/ENRERE, #E
PRAF s BT LY W WE 2 55 N T 1o YR P9 400 5L » 7 R Y oo B AR IR TR K T 12 / TR BRCK P ¥R K T 5 B B3 A 78
KB 7] B R (S DR S b o st oz e 5 U 8D &
4,3.7.2 EBHTH

BRAKEESEREHEBERENESTET, SEXEF—RFXMH 121CKE 15 min, HHFFHE
RBELT 1 000 mL B, XK B4 34718 Y9 TR, (B0 3% AR v S il AUl T AL E #E17. mHEX
B PR A R B AL B R R AR K AR AT W, DORIE R B A BOR .

FE e KA (-1 000 mL) B3 553 K 3 i T B2 R I Ik

REBR TR R, MAERAE YN FERE, UGS E., XX THEE
e HEAEEFNKE+SEE.
4.3.7.3 TEREHE

HERETEES A ERERER &M T T, EALER 0. 22 pm KIBREMT IR, SERETE
KRR R K, SEAST 12I°CKE 15 min(F] AR AR E BT AR EE KB, KE 5 £ LEH %
T,

W —HER EMEAE AR R kA AOT 8, B2 SR IR R R G B K S .
4.3.7.4 W

MW IE R AR B EF T BN, DHEX pH . A E  KERRE NS FEEMin#T
W,
4.3.8 BRMRSHHE

il & B B/ YRR OUE R B4 2D IR /0 BEAE (A I 7 38 KR AP 818D » 8 B B
REY BOE BB A B Bk & A AN BB 5 48 8 VB L /N O 7 e 5 U B 4R AR s R
BRI AE R TAEBRBN IR St 2l WA R RS X ER GEF . HEHE NI FER
AEEF R ;) BN R AR XTI A RGN A SR, W e A BT IE .
4.4 EFEMEH
4.4.1 IEpEEFEABLL

KR E BB KE PR AABAMEN TS ER PR EZRL. 238 ERRESE
FRR B E IR ] B e . R ERAERA 4TCE2CTHERKBRPRIE. B2
. BALIE BRI 20 R ARG A OB B ] — AR DL 4 b
4.4.2 BEFEMES

WSEEET W 3 5 B TE A AT T B K B SR VR R N #L 15 min, AR AT A4 B 55 7 IS 5
B RERH EEARE.
4.4.3 FMESHMA

ST E RN F RS HEATCE2CHREMA . KBRS 7EI A ZH,
o E B E R R R RS B ERSSUE R ARy . BIMARNRSHEFEZERSRES R
PR AR,
4.4.4 FEHEHHEET

R R BB P M, 2 FMFER—T22 2 mm BEHFIEE (ER 90 mm {10

o

FREMAK
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BHEMA 15 mL AR IRED o KV L35 47 L 35 5 A B0 K P T G B e A B A
H: EEFLBRPEFREQBIKSY. HRIMRWBRTEFRELEN 5K MR mMETRELK. BR
B3R EOK AP BUR 0 B R AR £, B3R AR 4 1 I o 5 3 0 R 9 4 0 208 AR 4 A s T JXUBA 0 B R 4 L B
FEPRBERK, FREFFEPRENCEREMAE  BFEEL RS BENN TSR,

BEE 5 53R R BIME SR A TR M (EO4C~12 CHE M B8P  mEFAN— B
PR MR ERAT . 7R P AR F AR D AR I N A B A AR & H I GO BB . wal LUEA
BEREFRERGRRETHIC.

e EVAF B F SR B B R AR T iR T IE KIC AR AR . O T e 77 AW BB K E B R H1 UG
BERAST ., WA EN AR HAT TR,

X TR 22 T A E S8 5% B0 (B M B 3 2, B Se ok B R R T BEAT TR I UT R I, R AR T
R /B8 SRR QRSN 25C~50°C) s BURTE R X M XA TR 6 6, B 255 SR B3R T BRI T R
Nk HEABELETR. DAL PRI IR E N % B R AR .

4.4.5 IE3F

B IR B R R BRSSP AR B A = R R IR AR, I SR RIRE RS 3R
BERE—FGRAEFRERESERARE -BHOLTRZER . MER ANEFYE FHLE LR
B S (1 DR S HE I, SR B AR DU I A
4.5 BFEMFE

P15 Qe R B R B SR B B 52 BN R I % 2y 30, 9 HE A S SRR LA RLE .

H: MAREAREEEANGENERUASLBENLREL ENRENGR AN LLEEME LT MAR

KEFEFENERZR.UBAFTFEERENRE2E.

5 MmEIREER

5.1 WEERIEH
B 97 H K S e 2 A P
——20°C~25CHy pH {H;

FR WL T NE
— WAXFENE,.HEEHNEE;
— A,

—— BB (FD B A 1E W IR 7T LAY 2% R

— B E R AR
5.2 WAEYERES
5.2.1 Sy H

B 4 4 A0 335 3R 2 P SR BOER A R S R ATV L R
5.2.2 WX E#

WAFE®EEAEERRMNEEEEIFRAMIEATRERERAERESEEN —EFHHK. Wik
R FEWE TR AR T O BT URERZEAC BN AR RIFFEMNEK. L= NN
M RAEE R WA I E R R AR T, AN NG BEE: RFFEHAAR
o B R AR

B3 3 7 B T R RR L

—— B TR 7 R R 58 BH PR TR K 5

— 0855 A K Y B TR BR (X 35 9% 5 A 48 ) S5 i) UM SR B TR KD 5

— AR . 0 7= A AN [F] R B B R 9% M B I TR K 5

— PR
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v EERE S BAEYS RS (ICFM) A FHE 3k T4 T /EH (WPCMD A+ T 3 55 253045 F 00 5 3 4k 10 0l
.
5.2.3 HIHAEEFEMRXH
B AL B B TR 3 2 B i AR PR T SR 48 1SO 9001 4 2R DA TE 5 2 48 I G B SR, o7 1) 4 4R 4t
FERL BB RIE R . X AE, 3 BEA 0 BT K B A 35 37 B0 T AR  (H R AR IE 3 7 B &1
5.2.4 BmHEREKEFEFNSHIESRE
Xof A b o B 4 Y 3 3R R T P o B RR AT U, 6 B SEBR AR R AT R I, DL AT MR B SR R
JRE. AEHRNSEEN MR, RFEAHEEERIEITRN & A 18 7R ) S0l 80 0 35 95 2%, B i
FRBIE KSR E AN ERFTRE: E6 A EWTREMABR RSN EFEFTEARLE
5.2.2 MEREW A BE M BT IR ; LR E R AW FMAB MBS WP AR A ALK FFEH.
5.2.5 BIRSHSHEFE
BT I HR 5. 2.4 AT IS SR B BRI AN, 36 BT 45 BSR4 4 19 3% 9 2 Miles & Misra #
AR BRTE T R AR B I BRI, LR R R R 2 S R E R L E N A
R .
U ERRERER. WRRRTSAZHAOMEY AN, BN SRS RREZHMEYRE FERERE. B
WRARTE SE R AR R B WES LR B,
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M ® A
(B RHERT R
REMYEETRMEY TR EFREERIERERS

A1 ik

R T Go— X TRl A Wy s o o 8 R B R A B3R, SO/ TC 34/SC 9% & AR 7 - AR )7 FR
ZR S ARBEIFRERSHT T 0K, A 2~AL5.

A2 EBEK

— BB EA;
— EfR K= R

— BRI AL
DEERY

— BRI

— EfR s EY AR,

A3 BFE

HERE;
—RORE;
—BRRE;

— WS
—

—3%/HH,

i

A4 IHPE
HITE =30 AE .
A5 Hi

— B
— ARG 5
— RREEA.

D BFEEOMELNBEONREOBHEANBEEONREOR.
2) LEAK, BEOBEAKN. BRRELKA,
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M % B
(B RHERT R
REEKHARBRNER

B.1 #i&
G . — 70 CHBHRALE BARTFESERRMAEY b B B F AR 7 5, (HX 8 %k 3+

Al feE TR A Bk .
ZLE B. 1

MATHE R R R DR A S B
PRHER R Hikk: BB e XF BT B b
kEEM, MR,

R & B PRAE B RRAE SE R B 1 — AL RERB I
— A RIIBEE
TAFR#k HbR ARl BT R A — AL RS RII BT B .
B B.1

B.2 BUEFERF[HREREK

Xt F B AR AR IR L B4 1SO 9001 TATE B Ry AL T 3 (4 4 v BTk » B2 DUIRUOR B0 L 08 sS4 T R
5o » B2 T3 AR T L 4 R R SR O T UL BA AT

B.3 LEEFHFHREFETKRNERR

P I B ) otk B 0 R ) 4 VR B TR R T DR A7 T {5 PR ot O 3 TR B 50 ST e DB /A T PR R AR
Kt LR B PR BB AR AL 5 A HE A A R B R & 2 5 3 R B ARAR (— 70°C) BUAR T RO TE AR A7 s B X B R
TER R SR 2 E I AR RO R L 2 SO

B.4 T {EB%

TAEE MG T RBREREARERERE S B, 3) ., BERRENEEER AR L L
MR RAME R IR, Bl AR, WSS ERE RIS MO RERREPER. BIRE
MR BAR .

X R A A B9 R IR B AR U™ R R IR T R BB AT

E: TEFERAREEA. EIFERKNRAERCE /LM AFEL NG RN EOE—F AR WAL

ZWHEA.
10
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Mt x C
(B RHERT R
EFENRERII—ERDEARE

FHEAK e IR

B &R RE g E] il % 1 8 R B
15 pH {HIE ML SR AL
BN ER
IR R EEE G
BHRERSARES RN

pH fH 7 IE 5 GE-Sug bR FiiEe
KB AAE

SR AL W S5 TS e

s pH AR ER
pH TR IE # 4 e

Bk RERREE

PR ] 45 1 7 o 3 B
KB AAE
BAKEFREREE
pH R IEH
L SEES

FEA UL GE-Sug bR FiiEe
KB AAE
BRI
pH 5 IF B #

BHREHAME/ BT L GE-Sug bR FiiEe

EREBKREE

KA

ERABRA A ER, 0, AR E AN, BN WRE R IER

HEEE il % 1 8 R B

BikEFRREFTRE

EL 75 6 A 0o

TR A ER . AR A TSI o i 38 5 2 1 AR v B A R

11
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Foreword

SN/T 1538 Guidelines on preparation and production of culture media consist of the following parts:
—Part 1.:General guidelines on quality assurance for the preparation of culture media in the laborato-
ry;

—Part 2. Practical Practical general guidelines on performance testing of culture media.

This standard is the first part of SN/T 1538, Corresponding to ISO /TS 11133-1 Microbiology of food
and animal feeding stuffs—Guidelines on preparation and production of culture media—General
guidelines on quality assurance for the preparation of culture media in the laboratory (English ver-
sion, 2000). The consistency degree of this standard and ISO /TS 11133-1 is modified, the main dif-
ferent showing bellows:

—Modify some editing pattern according to the customs of Chinese;

—Change some of the expression of International standard to National standard of China;

—Modify Foreword, Introduction of original standard;

—Delete the quotation standard number in the Chapter 3 of the original standard;

—Substitute 1SO 8402 for 1ISO 19000 and Add GB/T 6682 in normative references;

—Replace special international standard with special standard;

—Add the special degree of temperature in4.2.4, e.¢9.4C ,20C;

—Add description of weighing dehydrated medium in 4. 3. 3;

—Add description of sterilization of different media in 4.3.7. 1;

—Modify the assembly condition of the filter in 4.3.7. 3;

—Add note of disposal of media in 4. 5;

—Add total plate counting in 5. 2. b;

—Delete note 1) of the original standard.

Annex A, Annex B and Annex C are all informative.

This standards was proposed and administrated by National Regulatory Commission for Certification
and Accreditation.

This standards was drafted by Shanxi Entry-Exit Inspection and Quarantine of the Peoples Republic of
China and China Inspection and Quarantine Academy of Science.

The main drafters of this standard are Li weihua, Zhao guiming, Zhang jianjun, Lian huifeng , Liu pei
and Gong hongxia.

This standard is a professional standard of entry-exit inspection and quarantine promulgated for the
first time.
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Introduction

The main objectives are to maintain, resuscitate, grow, detect and/or enumerate a wide variety of
microorganisms in the microbiological laboratory, the requirements for media are specific to both
the sample and/or organisms to be detected. The procedure of microbiology tests depend on culture
media being consistent of standard and specify the minimum requirements, these can provide accu-
rate and reliable result.

SN/T 1538 Guidelines on preparation and production of culture media are an essential part of internal
quality control procedures of microbiology laboratory. It can monitoring the media effectively, and
provide the result reliable and effective.

This standard is the first part of these series standard, it standard the terms and definitions of

media; regulate the general guideline of the storage, preparation,using and disposal of media; pro-
pose the quality control of finished product. Part 2 of these standard will draft whereafter.

14
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Guidelines on preparation and production of culture
media—Part 1:General guidelines on quality assurance
for the preparation of culture media in the laboratory

1 Scope

This standard provides the general terminology related to quality assurance of the preparation of cul-
ture media and specifies the minimum requirements to be used for the microbiological analysis of
products intended for human consumption or animal feeding.

These requirements are applicable to three categories of culture media used in laboratories that pre-
pare and/or use culture media for performing microbiological analyses:

—commercially manufactured ready-to-use media;

—media prepared form commercially available dehydrated formulations (either complete e. g. plate
count agar or basal media to which supplements are added e. g. Baird-Parker agar) ;

—media prepared from its individual components.

2 Normative references

This standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this standard only when incorporated in it by amendment or revision. For undated references
the latest edition of the publication referred to applies.

GB/T 19000 Quality management systems—Fundamentals and vocabulary(idt 1SO 9000 ;2000)
GB/T 6682 Specification and test method of water in analysis laboratory(eqv ISO 3696:1987)

EN 1659 Invitro diagnostic systems—Culture media for microbiology—Terms and definitions

EN 12322 Invitro diagnostic medical devices—Culture media for microbiology —Performance crite-
ria for culture media

3 Terminology

3.1 General
This clause gives the general definitions related to quality assurance and provides different types of
terminology related to culture media and to control cultures.

3.2 Terminology of quality assurance

15




SN/T 1538. 1—2005

3.2.1

Quality assurance

All the planned and systematic activities implemented within the quality system and demonstrated as
needed, to provide adequate confidence that an entity will fulfill the requirements for quality.

3.2.2
Quality control
Operational techniques and activities that are used to fulfill the requirements for quality.

3.2.3

Internal quality control

A continuous control program of the laboratory’ s work prepared by or for them, and based on con-
trol analysis together with follow-up and if necessary, corrective actions.

3.2.4

Batch of culture media; lot of culture media

Fully traceable unit of a medium referring to a defined amount of bulk, semi-finished product or end
product, which is consistent in type and quality and which has passed the requirements of produc-
tion(in-process controDand quality assurance testing, and which has been produced within one de-
fined production period, having been assigned the same lot number.

3.2.5
Performance of culture media
The response of a culture medium to challenge by test organisms under defined conditions.

3.3 Terminology of culture media

3.3.1

Culture medium

Formulation of substances, in liquid, semi-solid or in solid form, which contain natural and/or syn-
thetic constituents intended to support the multiplication, or to preserve the viability, of microor-
ganisms.

When used in connection with compound words, this term is often shortened into “medium” (e. g. enrichment medi-

um.

3.3.2 Culture media classified by composition
3.3.2.1

Chemically defined culture medium

Culture medium consisting only of chemically defined constituents(i. e. of known molecular structure
and degree of purity).
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3.3.2.2

Chemically incomplete culture medium

Culture medium consisting entirely or partly of natural materials, processed or otherwise,the chemi-
cal composition of which is not completely defined.

NOTE For the various chemically undefined components used in culture media 1SO/TC34/SCghas specified harmonized

designations-see Annex A.

3.3.3 Culture media classified by consistency

3.3.3.1
Liquid culture medium
consisting of an agueous solution of one or more constituents(e. g. peptone water,nutrient broth)

NOTE 1 In some cases, solid particles are added to the liquid culture medium.

NOTE 2 Liquid media in tubes, flasks or bottles are commonly called “broth”.

3.3.3.2

Solid culture medium and semi-solid culture medium

Liquid culture medium containing solidifying materials (e. g. agar-agar, gelatine, etc. ) in different
concentrations.

NOTE 1 Due to the world-wide use of culture media solidified with agar-agar, the shortened term “agar”

is often used synonymously for solid culture media and therefore in connection with nouns, e. g.” Plate

count agar”.

NOTE 2 Solid culture media poured into Petri dishes are commonly called “plates” . Solid culture media poured into tubes

that are kept in slanted positions while the media are solidifying are often called “slants”.

3.3.4 Culture media classified by intent of use

3.3.4.1

Transport medium

Culture medium designed to preserve and maintain the viability of microorganisms for the time peri-
od between sample collection and laboratory processing of the sample.

NOTE Transport media usually contain substances that do not permit multiplication of microorgani but ensure their pres-

ervation(e. g. Stuart” s or Amies Transport medium).

3.3.4.2

Preservation medium

Culture medium designed t preserve and maintain the viability of microorganisms over an extended
period, to protect them against the adverse influences which may occur during long-term storage and
to allow recover after this period (e. g. Dorset egg medium).

3.3.4.3

Resuscitation medium

Culture medium enabling stressed and damaged microorganisms to repair and recover their capacity
17
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for normal growth without necessarily promoting their multiplication.

3.3.4.4

Enrichment medium

Predominantly liquid culture medium which, due to its composition, provides particularly favorable
conditions for multiplication of microorganisms.

3.3.4.4.1

Selective enrichment medium

Enrichment medium which supports the multiplication of specific microorganisms whilst partially or
totally inhibiting the growth of other microorganisms(e. g. Rappaport-Vassiliadis medium).

3.3.4.4.2
Non-selective enrichment medium
Enrichment medium which supports the growth of most microorganisms(e. g. nutrient broth).

3.3.4.5
Isolation medium
Solid or semi-solid culture medium which supports the growth of microorganisms.

3.3.4.5.1

Selective isolation medium

[solation medium which growth of specific microorganims, while inhibiting other microorganisms
(e. g. PALCAM agar, MacConkey agar).

3.3.4.5.2
Non-selective isolation medium
Isolation medium which is not devised to selectively inhibit microorganisms (e. g. nutrient agar).

3.3.4.6

Differential medium

Which permits the testing of one or more physiological/biochemical characteristics of the microor-
ganisms for their identification(e. g. Urea medium, Kligler agar).

NOTE differential media which can be used as isolation media are referred to as isolation/differential media [ e. g. xylose
lysine desoxycholate(XLD)agar].

3.3.4.7

Identification medium

Culture medium designed to produce a specific identification reaction which dose not require any fur-
ther confirmatory test.

NOTE identification media which can be used as isolation media are referred to as isolation/identification media.
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3.3.4.8

Media having multiple uses

Certain culture media may be assigned to several categories, e. g. Blood agar is a resuscitation medi-
um according to 3. 3. 4. 3 an isolation medium according to 3. 3. 4. 5 and a differential medium accord-
ing to 3. 3. 4. 6 used for detection of haemolysis.

3.3.5 Culture media classified according to preparation method

3.3.5.1

Ready-to-use medium

Culture medium which is supplied in containers in ready-to-use form (e. g. Petri dishes or tubes or
other containers).

3.3.5.2

Culture medium prepared from commercially dehydrated formulations

Culture medium in dry form which is not ready for immediate use (e. g. powders, granules, lyophi-
lized products).

Rehydration will make one of two kinds of medium;

—a complete ready-to-use medium.

—an incomplete medium to which labile components are added at the time of use .

3.3.5.3
Culture medium prepared from individual components in the laboratory

3.4 Terminology for test organisms

3.4.1

General

These are microorganisms generally used for quality control and performance testing of culture
media. They are defined according to their source as follows.

3.4.2

Reference strain

Microorganisms defined to at least the genus and species level, catalogued and described according
to its characteristics and preferably stating its origin.

3.4.3

Reference stocks

A set of separate identical cultures obtained in laboratory by a single sub-culture from the reference
strain either in the laboratory or from a supplier.

3.4.4

Working culture
A primary sub-culture from a reference stock.
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4 Practices for quality control of culture media®

4.1 Documentation

4.1.1 Documentation required from the manufacturer

The following details should be available from the manufacturer:

—Name of the medium, individual components and any supplements, and their product codes.
—Batch code.

—pH value of the medium before use.

—Storage information and expiry date.

—Any performance evaluation and test organism used.

—Technical data sheet.

—~Quality-control certificate.

—Safety and/or hazard data where needed.

4.1.2 Check list by the laboratory
Laboratory checks upon receipt of the medium
—Name of medium and batch code.

—Date of receipt.

—Expiry date.

—Condition and integrity of packaging.

4.2 Storage

4.2.1 General
In all cases follow the manufacturer’s instructions where available regarding storage conditions, ex-
piry date and use.

4.2.2 Quality management and control for dehydrated media and supplements

Media are usually purchased from commercial manufacturers. They are delivered in dehydrated pow-
dered or granulated form in sealed containers and supplements of different selective or diagnostic
substances are supplied in either the lyophilized or liquid state. However, purchases should be
planned to encourage a regular turnover of stock(i. e. first in-first out). To maintain an effective in-
ventory further checks should include.

—Re-checking of the seal.

—Date of first opened containers.

—visual assessment of contents of opened containers.

Especially after opening a new container, the quality of the medium may depend on the storage envi-
ronment. Loss of quality of dehydrated media is shown by change in flow characteristics of the pow-
der, homogeneity, caking, colour changes etc. . Any dehydrated medium that has absorbed moisture

1) Culture media-trouble shooting,See Annex C.
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or shows obvious changes in physical appearance should be discarded.

4.2.3 Commercially supplied ready-to use media
Follow the manufacturer’ s instructions regarding storage conditions, expiry date and use.

4.2, 4 Media prepared from commercially available dehydrated formulations and basic individual
components

The shelf-life of these types of media varies. It is therefore difficult to state general time limits for
storage of prepared media. specific standards may stipulate specific conditions and shelf life.
Sterilized culture media dispensed in plates, tubes or bottles and reagents which are not used imme-
diately shall be protected against light and desiccation.

Unless a validated expiry date has been established or is specified in the International Standard in
question, sterile partially complete media, i. e. media to which final components are added immedi-
ately before use, shall be kept in a refrigerator (4°C )for not more than 3 months or at room tempera-
ture(20°C) for not more than 1 month under conditions which prevent their composition from being
modified. However, it is recommended that media to which labile selective supplements have been
added should be used on the day of preparation. Solid media containing chemically reactive and/or la-
bile substances should not be stored in bulk for re-melting.

Observe any colour change, sign of evaporation/dehydration or microbial growth. Batches of media
showing such changes should not be used.

Prior to use or before further heating, it is recommended that the culture media be equilibrated to
ambient temperature.

4.3 Laboratory preparation of media

4.3.1 General

The accurate preparation of culture media is one of the fundamental steps in microbiological exami-
nation and it shall be given special care.

Respect good laboratory practice and the manufactuter’ s instructions regarding the handing of de-
hydrated media and other components, particularly those containing hazardous materials i. e. bile
salts or other selective agents.

Where media are prepared from dehydrated commercial formulations fellow the manufacturer’ s in-
structions precisely. Document all relevant data, i. e. weights/volume, pH,date of preparation, ster-
ilization conditions, operator.

For media prepared from individual components, follow the recipe precisely and record all details as
in(4.1.2)and, in addition, the full identify(i. e. code and batch number)of all the components used.

4.3.2 Water

The water used shall be distilled water or water of equivalent quality i. e. free from substances likely

to inhibit or influence the growth of microorganisms under the test conditions. If the distilled water

is prepared from chlorinated water, neutralize the chlorine prior to distillation(see GB/T 6682).

The distilled water shall be stored in containers manufactured preferably form inert materials(e. g.

neutral glass, polyethylene etc. ), which shall be shown to be free of any inhibitory substances prior
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to their initial use,

NOTE Insome cases, it may be necessary to use freshly prepared water, free of dissolved carbon dioxide.

In order to be considered as being of good quality, the distilled water shall have a resistivety of at
least 300 000 Qcm.

WARNING Water processed through an ion exchanger(deionised), may have a high microorganism
content; it is therefore advisable not to use such water without verifying that the microorganism
content of the water is low. Consult the manufacture for the best way to minimize microbial contam-
ination. Heavily contaminated deionised water that has been filter sterilized may still contain sub-
stances inhibitory to the growth of some microorganisms.

4.3.3 Weighting and rehydration

Carefully weigh the appropriate amout of dehydrated medium{operating slowly, wearing mask when
or operating in fume cupboard when necessary. Prevent to inhale powder especially containing toxic
substances)and progressively add the required amount of water avoiding clumping.

4.3.4 Disssolution and dispersion

Dehydrated media needs rapid dispersion by instant and repeated stirring followed by heating, if nec-
essary, to dissolve. Media containing agar should be allowed to soak for several minutes prior to
heating with mixing to dissolve. For media prepared from individual components each component
should be added separately and allowed to dissolve before finally making up to volume.

4.3.5 Measurement and adjustment of pH

Measure the pH using a PH meter and adjust if necessary i. e. for media prepared from individual com-
ponents in the laboratory so that after sterilizing and cooling to 25°C the medium is at the required
pH=* 0. 2pH units, unless otherwise stated. The adjustment is normally carried out using a solution of
approximately 40g/I(about 1 mol/L) of sodium hydroxide (NaOH) or approximately 36. 5g/| (about
1 mol/L)hydrochloric acid(HCI).

NOTE Commercially manufactured media may show significant changes in pH before and after autoclaving.
However, provided good quality distilled or de-ionised water is used, pH adjustment prior to autoclaving should not be

necessary.

4.3.6 Dispensing
Dispense the medium into appropriate containers having a volume 1,2, to 3 times that of the medium.

4.3.7 Sterilisation

4.3.7.1 General

The sterilization of culture media and of reagents may be carried out by using sterilization by moist

heat or sterilization by filtration.

Certain media, such as brilliant green media containing particularly sensitive to heat and light, can be

used boiling for autoclaving, and should be rapidly cooled after boiling and protected from strong

light. Some material that not be able to bear hyperthermal, such as galatin , serum and saccharide
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etc, can be autoclaved by low temperature sterilization/discontinuous sterilization. Also some rea-
gents can be used without sterilization(refer to appropriate international standard or manufacturer’ s
instructions).

4,.3.7.2 Sterilization by moist heat

Sterilization by moist heat is performed in an autoclave or media preparatory. Generally the autocla-
ving operation 7 takes 15 min at 121°C. For volumes greater than 1 000 mL, adapt the sterilization cy-
cle as necessary. In all cases the autoclave should be monitored by temperature profiling using ther-
mocouples and test strips under typical load conditions to ensure the desired temperatures can be
reached.

NOTE Overheating can occur when large volumes of media(>>1 000 mL)are processed in an autoclave.

Control of the efficacy of sterilization is essential. After heating it is essential that media be cooled in
a manner to prevent boiling over. This is particularly important for sensitive media e. g. Enterobacte-
riaceae and media in large volumes.

4.3.7.3 Sterilization by filtration

Sterilization by filtration can be performed under vacuum or pressurized conditions. Use membranes
and filter elements with a pore diameter of 0. 22 um. they shall have been sterilized in the autoclave,
Refer to the manufacturer’s instructions regarding the use of filter elements or membranes that have
been purchased in a sterile condition. Sterilize the different parts of the filtration apparatus. assem-
bled or not, in the autoclave for 15 min at 121°C. If necessary, aseptic assembly can be performed in
aseptic condition after autoclaving.

Note Some filter membranes may retain proteins(such as antibiotics). In order to obtain the correct concentration the

user should pre-wet the filter.

4.3.7.4 Monitoring
After autoclaving, boiling or filtration, all media should be monitored, in particular with respect to
pH, colour, sterility and consistency.

4.3.8 Preparation of supplements

Manufactured supplements containing toxic agents, particularly antibiotics, must be handled with
care(manufactured in fume cupboard when necessary) avoiding dispersion of powder which may
give rise to allergic or other reaction in laboratory personnel. Take appropriate precautions and follow
the manufacturer’ s instruction when making solutions. Do not use beyond their stated shelf-life
which, for antibiotic working solution, is generally the same day. Under certain circumstances, anti-
biotic solutions may be stored frozen in suitable aliquots but should not be re-frozen after thawing.
The potential loss of activity due to freezing should be discussed with the manufacturer or tested by
the user.

4.4 Preparation for use
4.4.1 Melting of agar culture media

Melt a culture medium by placing it in boiling water bath or by any other process which gives identi-
23




SN/T 1538. 1—2005

cal results(e. g. a steam flow-through autoclave). Media that have previously been autoclaved should
be reheated for a minimum time to maintain media quality. Avoid over-heating and remove when it
has melted. Cool the molten medium to 47°C £2C in a thermostatically controlled water bath until
such time as it is to be used. Molten medium should be used as soon as possible but it is recommen-
ded that it should not be retained for more than 4 h.

4.4.2 De-aeration of culture media

If necessary, just prior to use, heat the culture medium in boiling water or under a flow of steam for
15 min, with lids or caps loose; after heating, tighten the caps and cool down rapidly to the operat-
ing temperature.

4.4.3 Addition of supplements

Heat-labile supplements should be added to the medium after it has been cooled to 47°C £2C. Allow
the sterile supplement to come to room temperature before adding it to the agar medium. Cold lig-
uids may cause agar to get or form transparent flakes. Mix all supplements into the medium gently
and thoroughly, then distribute into the final containers as quickly as possible.

4.4.4 Preparation and storage of media in Petri dishes.

Pour the molten agar culture medium into Petri dishes so as to obtain a thickness of at least 2 mm(e.
g. for 90 mm diameter dishes, 15 mL of agar are normally required). Allow the agar to cool and so-
lidify by placing the Petri dishes with lids in place on a cool, horizontal surface.

Note: During incubation, a loss of moisture of the agar media will occur. A loss of more than 15% of the water content
can adversely affect the growth of microorganisms in some circumstances. Factors influencing water loss are medium
composition, amount of medium in the plates. the type of incubator i. e. fan-assisted or otherwise, low humidity of the
atmosphere in the incubator, the position of the plates near the heating tube, and the high incubation temperature.
Use the solidified medium immediately or store under conditions which prevent its composition from
being modified, ie. in the dark and/or in the refrigerator at 4C to 12°C in sealed bags for a maximum
period of one week or as directed by the manufacturer or specific standard. Label the dishes on the
base with date of preparation and/or expiry date and identity. Alternative coding systems meeting
these requirements may be used.

The shelf-life of poured plates will increase if they are stored in sealed plastic bags. In order to avoid
the occurrence of condensate, the plates must be cool before being placed into bags. Do not dry the
surface of agar plates prior to chill storage.

In general, for the surface inoculation of a solid culture medium, dry the dishes, preferably with the
lids removed and with the agar surface facing downwards, in an oven set at a temperature between
25C and 50C or in a laminar-flow cabinet, until the droplets have disappeared from the surface of
the medium. Do not over-dry them. Commercially prepared ready-to use agar plates should be stored
and used according to the manufacturer’ s instructions.

4.4.5 Incubation

Do not stack dishes in piles more than 6 high and leave space for air circulation to allow medium to

equilibrate to incubation temperature as rapidly as possible. For liquid media, time to reach incuba-

tion temperature is dependant upon a number of factors e. g. volume, loading, container, incubator
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type. in the case of anaerobic jars it may be necessary to stack plates in excess of 6 high.

4.5 Disposal of media
Both contaminated and unused media must be disposed of in a manner that is safe and meets any rel-
ative law and regulations.

Note: [t should be added requirements of media disposal in regulations according to relative law, legislation and specific

condition of the laboratory.

5 Quality control of finished product

5.1 Physical quality control

Laboratory testing should include as a minimum:
—pH-value measured at between 20 Cand 25T ;
And by observation:

—quantity filled and/or layer thickness;
—colour;

—clarity/presence of optical artifacts;

—agel stability/consistency/moistness.

5.2 Microbiological quality control

5.2.1 Contamination
An appropriate amount of each batch should tested for contamination.

5.2.2 Test organisms

A set of test organisms should only contain microorganisms with stable characteristics respresenta-
tive of their species and that have been shown to be reliable for the demonstration of optimal per-
formance of a particular laboratory prepared medium. The test organisms should primarily comprise
strains that are widely available in reference culture collections, but well-characterised strains isola-
ted by the laboratory may also be included. The relevant cultural characteristics of the stock culture
should be examined and recorded by the laboratory and the strain renewed should atypical character-
istics occur. It is preferable to use strains that have originated from foods although not all culture
collections provide such data on their origin.

The test organisms for each medium may include:

—robust positive stains with typical characteristics;

—weakly growing positive stains(i. e. of a more sensitive nature) ;

—biochemically un-reactive stains e. g. those showing different fermentation or fluorescence reac-
tions;

—completely inhibited strains.

NOTE The International Committee for Food Microbiology and Hygiene” s Working Party on Culture Media(WPCM) have

prescribed a validated collection of test strains for media evaluation[ 1].
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5.2.3 Ready-to-use media and reagents

Manufacturers of commercially available ready-to-use media especially if approved to 1SO 9001 or
ISO 9002 standards, will have a quality programme in place and may issue a quality certificate with
the media they supply. Under those conditions the user may not need to carry out extensive testing
on such media but should ensure that storage conditions are maintained.

5.2.4 Media prepared form commercially available dehydrated formulations

Quialitative tests for each batch of prepared medium are the minimum requirements but, where quan-
titative examinations on samples are to be carried out, quantitative tests on each batch will give
greater assurance of media quality. For those media which do contain indicators or selective agents,
strains which demonstrate the function of the Indiacator(s) or selective agents, strains which dem-
onstrate the function of the indicator (s) and selectivity must be utilized. For selective agents,
strains which demonstrate the function of the indicator(s)and selectivity must be utilized. For com-
plex media,i. e. with added supplements, each batch should be verified with strains with characteris-
tics listed in complex media i. e. with added supplements, each batch should be verified with strains
with characteristics listed in complex media. i. e. with added supplements, each batch should be ver-
ified with strains with characteristics listed in complex media. i. e. with added supplements, each
batch should be verified with characteristics listed in 5. 22. In the case of ready-to-use media to
which laboratory-prepared supplements have been added the same applies.

5.2.5 Media prepared from basic individual components

It is recommended that in addition to the qualitative tests described in 5. 2. 4 , that some quantitative
testing is carried out using techniques such as the modified Miles & Misra technique, spiral plating or
total plate counting in order to monitor trends in quality of basic materials, productivity of the medi-
um and in-house laboratory production protocols.

Note: These are minimal guidelines, in practice, foods may contain stressed microorganisms. The suitability of the me-
dium with respect to the recovery of stressed cells should be taken into account. For information on preservation, Ma-

intenance Techniques and reference culture collections see Annex B.
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Annex A
(informative)
Designation of the components of the culture media in standards
on microbiological analysis of food and animal feeding stuffs products

A.1 General

In order to harmonise the description of the various components in the composition of culture mme-
dia in microbiological stanfard methods ,[SO/TC 34/SC 9 “food and agricultural products—Microbiol-
ogy” decided the designations for the categories of components designated in A. 2 to A. 5.

A.2 Peptones

—Enzymatic digest of casein;?

—Enzymatic digest of soybean meal;
—Enzymatic digest of animal tissues;?
—Enzymatic digest of heart;

—Enzymatic digest of gelatin;

—Enzymatic digest of animal and plant tissues.

A.3 Extracts

—NMeat extract;
—Brain-heart extract;
—yeast extract;

—ox bile for bacteriology;
—bile salts;

—bile salts No. 3.

A.4 Agar

—Bacteriological agar.

A.5 Other

—Egg yolk emulsion;
—Skim milk powder;
—Acid hydrolysate.

1) This includes peptic digest of casein, tryptic digest of casein and tryptone.

2) This includes meat peptone, peptic digest of meat ,pancreatic digest of meat.
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Annex B
(informative)
Guidance on preservation and maintenance of control strains

B.1 General

There are several methods available, i. e. lyophilisation, storage on beads at —707C , or using liguid
nitrogen, for the successful preservation and maintenance of all microorganisms relevant to food mi-
crobiology . One method may not be appropriate for all strains.

These guidelines are presented in figure B, 1.

B.2 reference strains from commercial sources

If reference strains from reference collections or 1SO 9001[2] or ISO 9002[ 3] approved commercial
suppliers are purchased and maintained in their original containers, the manufacturers directions for
their cultivation and use must be followed.

B.3 Laboratory-prepared reference stocks

Stock cultures of reference strains (B. 2) for quality control and performance testing purposes must
be maintained and handled in manner which minimizes the opportunity for cross-contamination, mu-
tation or alteration of typical characteristics, reference stocks should be stored in multiple aliquots
either deep-frozen (—70C) or lyophilized. Their growth characteristics should be fully documented
for each medium on/in which they will be utilized as test organisms.

B.4 Working cultures

Working cultures are prepared from lyophilized or deep-frozen reference stocks(B. 3). Aliquots must
be handled in a manner, which avoids possible cross-contamination of reference stock and/or its de-
terioration, Working cultures should be prepared by re-suspending an aliquot of the reference stock
in a non-selective growth medium and incubating to yield a stationary phase culture.

For commercially available preservation systems the manufacturer’ s instructions shall be rigorously
followed.

NOTE Sib-cultures form working cultures should not be made, However , working cultures may be used more than once
provided they are handled and stired appropriately i. e. to avoid cross-contamination and. or deterioration for no longer

than one week.
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Obtained form a reference culture collection lyophilized

Reference strain and under vacuum;Or an organism defined to at least genus

and species level, highly characterized from known origin

A series of aliquots of identical cultures obtained in the

Reference stock

laboratory by a single sub-culture from the reference strain.

Working culture A primary sub-culture form an aliquot of the reference stock

Figure B. 1
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Annex C
(informative)
Quality assurance of culture media-trouble shooting

Abnormality Possible reason

Overheating of medium during preparation
Low pH causing acid hydrolysis to occur
Agar medium fails to solidify Incorrect weight of agar used

Agar not thoroughly dissolved

Poor mixing of ingredients

Overheating of medium during preparation
Poor water quality

Extraneous chemical contamination
Incorrect pH .
pH measured at incorrect temperature
pH meter incorrectly calibrated

Poor quality dehydrated medium

Overheating of medium during preparation
Poor water quality

Abnormal color Poor quality dehydrated medium

Incorrect pH

Extraneous contamination

Overheating of medium during preparation
. o Poor water quality

Formation of precipitates . .
Poor quality dehydrated medium

Poor pH control

Overheating of medium during preparation

Poor quality dehydrated medium

Medium inhibitory/Low productivity Poor water quality

Incorrect formulation used, e. g. ingredients not weighed out correct-

ly, supplements added at wrong concentration

Overheating of medium during preparation
Poor quality dehydrated medium

Lectivi Poor water quality

Foor selectivity Incorrect formulation used

Supplements added incorrectly e. g. when medium too hot or at

wrong concentration
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