TCVN TIEU CHUAN QUOC GIA

TCVN 6189 - 1: 2009
1ISO 7899 - 1: 1998

CHAT LUONG NUGC —
PHAT HIEN VA DEM KHUAN BUONG RUOT —
PHAN 1 : PHUONG PHAP THU NHO (SO CO XAC SUAT
LON NHAT) BOI VOI NUGC MAT VA NUOC THAI

Water quality - Detection and enumeration of intestinal enterococci -
Part 1: Miniaturized method (Most Probable Number) for surface and waste water

HA NOI 2009



TCVN 6189-1 : 2009

L&i néi dau
TCVN 6189 - 1 : 2009 thay thé TCVN 6183 - 1: 1996.
TCVN 6189 - 1 : 2009 hoan tcan tudng duang v4i ISO 7899 — 1 ;. 1998/Cor 1 : 2000.

TCVN 6189 - 1 : 2009 do Ban ky thudt tiéu chudn Quéc gia TCVN/TC 147
Chal lvong nudc bién soan, Tong cuc Tiéu chudn Do ludng Chat lugng dé nghi.
B3 Khoa hoc va Cong nghé céng bd.

TCVN 6189 (ISO 7899) Chat luong nudc — Phat hién va dém khudn dubng rudt gém
hai phan sau day:

- TCYNG6189-1:2008 (ISO7899-1:1998/Cer1:2000) Phan 1: Phuong phap

thu nhé (sé cb xac suat idn nhat) déi vdi nudc mat va nuéce thai;

- TCYN 6189 — 2 - 2009 (ISO 7899 - 1 : 2000) Phan 2; Phuang phap loc mang.
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Loi gii thiéu

Muc dich clia tiéu chudn nay ta dé dém s6 vi khudn dudng rudt chinh E.faecalis, E. faecium, E. durans va
E. hirae thudng xudt hign trong phan ngudi va ddng vat. Mét sé loai vi khudn Entorococcus nhy E. avium,
E. columbae va E. gallinarum va dac biét chlng Streptococcus bovisi/equinus c6 thé xuat hién nhung rat it
khi gap trong mau méi truong. B4 phat hién céc vi khudn nay la thap. Enterccoccus casseliflavus va E,
mundtii la loai khéng cé nguén gdc ti phan nhung khi xudt hién trong mau nudce (vi du do anh hudng clia
vat liéu va mot s8 loai nudc thai cdng nghiép) thi dugec dém nhu vi khudn dudng rudt cé ngudn gac tir phan.
Cac Ioai nay va sd [t cac loat khac khéng cé ngudn gdc tU phan c6 xu huéng sinh ra sic t6 mau vang trén
mél truong nudi cdy khéng chon loc. Do vay, phai xét dén can Irds clla cac loai Enterococcus khdng co
ngudn gdc tir phan khi dién giai két qua.
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Chét lugng nudc — Phat hién va dém khuan duéng rudt —
Phan 1: Phuong phap thu nhd (sd cé xac suit I18n nhat) dsi vdi
nudc mat va nudc thai

Water quality - Detection and enumeration of intestinal enterococci —
Part 1: Miniaturized method (Most Probable Number) for surface and waste water

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap thu nhd dé phat hién va ¢ém khuan dudng rudt chinh trong nudc
mét va nude thai bang cach nui cdy trong méi tnidng 1dng. Phuong phap nay cb thé ap dung cho 1at ca
cac logl nude mat va nudc thai, dac biét la nudc cb chifa mot Iugng 16n cac chat lg ling.

Phuong phap nay khang thich hep cho nudc udng va cac loai nuéc cé & dém theo huéng dan nhd han
15 trén 100 ml.

2 Tailiéu vién dan

Cac tai lieu vién dan sau ral cdn thiét cho viéc ap dung tiéu chudn nay. BGi véi cac tai liéu vien dan ghi
nam cong bé thi @p dung phién ban dgc néu. B3 vai cac tai liéu vién dan khéng ghi nam céng bo thi ap
dung phién ban méi nhat, bao gém ca cic sifa d8i, bd sung (ndu co).

TCVYN 5992 1985 (ISC 566€7-2 : 1991") Chat lugng nudc - Lay miu — Phan 2. Hudng din ky thuat 13y
mau.

TCVN 6663~1 : 2002 (ISO 5667-1 : 1980%) Chat iugng nuéc - LAy mau - Phin 1. Hudng dan lap
chuong trinh 1ay mau.

TCVYN 6450 - 2007 {ISO/IEC Guide 2 : 2004) Tiéu chudn hoa va cic hoat dong cé lién quan - Thuat
ngi’ chung va dinh nghia;

TCYN 6683 - 3 . 2008 (iSO 5687-3 : 2003) Chét iugng nudc - Liy méu — Phdn 3: Hudng ¢in bao

quan va x ly mau;
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ISO 8199 . 1988” Water quality — General guide to the enumeraticn of micreorganisms by culture (Chat

lugng nudc - Hudng dan chung d&€ dém vi sinh vat bang nudi cay).

ISC 3951 : 1989 Sampling procedures and charts for inspection by variables for percent nanconforming
(Qui trinh Idy mau va bidu dé dé thanh tra dung bién thién theo phan tram khdng phil hop).

3 Thuat ngir va dinh nghia

Trong tigu chudn nay, 3p dung cac thuat ngir va éinh nghia trong TCVN 6450 (ISC/IEC Hudng dan 2)

va cac thuat ngu sau:
3.1
Khuan dudng rudt (Intestinal enterococci)

Vi khudn c6 kha nang phat trién hidu khi & 44 °C va thuy phan 4-metylbeliferyl-3-D-glucosi (MUD) khi cé

tali axetat, axit nalidic va 2.3,5-triphenyitetrazclium clerua (TTC) trong méi (rudng 10ng xae dinh.

4 Nguyeén tic

Mau da pha ledng dudc nudi cdy trong cac giéng cdy cla dia microtit co chita mdi trveng cay da loai
nudc,

Prién giéng cdy ducc kiém tra trong t&i ¢d anh sang cuc tim d 366 nm sau khi i trong knodng thai gian
tr 36 hd2n 72 htai 44 °C = 0,5 °C. Sy c6 mat cla khudn dudng rudt duge chi thi bing huynh quang la
ket qua cla sy thiy phan MUD. Két qua dudc dua ra la s co xac sudt lén nhat trén 106 ml (MNP)

5 Thiét bi, dung cu

Ngoai trif cac dung cu, thigt bi vé khudn dugc cdp. it ca cac dung cu thuy tinh phai duge khit khuan
theo ISO 81993

Cac thiét bi ctia phong thi nghiém ghan tich vi sinh théng thudng va cu thé:

5.1 Thiét bi dé khir khuan bang say ahiét (16) heac bang hai (ndi hap).

5.2 Tu U cé nhigt dd 3n dinh, dat & nhidt d6 44 °C = 0,5 °C.

5.3 Ham sdy (L6 sdy kidu hiam) hoac phong sdy bing ludng khi {rén dinrg loai Il).
5.4 Budng quan sat lap déen UV (Bén Wood 366 nm).

CANH BAO - Anh sang UV co thé gay kich img da va mét. S dung gang va kinh bao vé.

"130 8193 da co phién ban nam 2085,
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5.5 May do thic xa cdm tay (tuy cren)
5.5 pHmeét, véi ddchirhxac =C.1.
5.7 Ong nghiém, ‘3 mm x 15C mm va 20 mm x 200 mm. hodc ainh 3 “ung ‘cn wang v,

5.3 Pipét nhidu d3u didu chinh dugc hodc pipét cd sdn 8 diu didu chinh duge, ncac né thérg

Ehu nep €6 Zo va oran cnia 200 ul irén mét gidng cdy,
5.9 Ong chép va khuin 13p vao ddu pigét cing cro muiticipat

5.10 Thiét bj loc mang, ghi hap 6l ISO 8159, k& ca cai loc mang <é ¢d !4 danh nghia 0.2 um, 28

kb knudn méi trueng 16ng.
5.11 Phién giéng cdy vo khuin, 96 giéng cdy, 350 ul, 43y phdng, khdng can anh sang huynh quang.
5.12 Bing dinh vé khuan d8 toc kin dfa ¢dy microtit

5.13 Dia Petri vé khuan, dutng kinh S0 mm.

6 Liy mau

L3y mdu va 222 23n shong thi nghiém theo TCYN E€83-1 (ISC 3847-1), TCYN 5592 (ISO 3887-2) va

TCWN £6863-2 (iSO 5667-3).

7 Méi trueng nuéi ¢3y va dung dich pha ledng
7.1 Huéng din chung

24 4im bdo 23 k&1 2ud, chudn bi méi truéng nudi cdy va cung dich pha 'odrg. sU durg cac thann prdn
e crdt'verg 38ng nndt va ncd chdt prde tch nodc dung Jdien gha lodng &4 Icai aude heac méi treng
hean crirr duge shudn oi thec huéng dén cla nha san xudt. Chudn 5i cdc endt may véi nude cdt heac
~UGe 23 ‘ca1 khedng, Knéng snGa cdc chat €d «rd nang gay e i hedc thie Zdy su zhat irdn vi khudr
rong c4c dids ide 0 Aagmém, Néu chua su2ung mdi tiusng ngay, cf k8 Lt 3iT méi rudng nay Jén

T3t thang rong t€i & (S = 3) °C A rong cac Jidu an Yarh mor sYthay ¢& thann sndn cda shing.

CHU THICH  Co thd 3% dung cac hoa chit 23 ohdt iIleng kndc ndu cac noz ohdl nav are N ndrg rhu nnau

irang srag thi

@
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7.2 Dung dich pha ledng

7.2.1 Dung dich pha lodng ddc biét (SD)

Mudi bién tdng ngo™ _ 223¢
Cung dich bromoghenal xanh (tuy chen) 10 mi
Nuéc Ja loai kheang hedc nuéce cat (7.2.2) 1000 mi

Tiét triing trong n&i hdp (5.1) § 121 °C = 3°C trong 15 min dén 20 min.

Dung dich bromoghencl xanh dugc chudn i bang cach thém 0,04 g vac 1CC mi atanal 30 %. Dung dich
nay chi diing d8 tac mau xanh cho SO va €8 tranh nhdm 13n v& nuée da loai khodnrg hegc nude cat.

7.2.2 Nudc di loai khodng hodc nudc cit

Nuée ducc dung d8 pha lodng cdn dugc leai khadng heic nudc c4t khéng chia cic chdt gy Ce cné su
phat trién dudi cac didu kién th nghiém.

Tiét triing trong ndi ndp (5. 1) trude khi diing d 121°C + 3 °C trong 15 rmin dén 20 mir.
7.3 Mdi trudng nudi cdy: Mai trudng MUDISF
7.3.1 Thanh phdn

7.3.4.1 Dungdich A

Tryptoza 4049
KH,PO, 1049
C(r)-gaiactoza 29

Paiyoxyetylensorbitan menccleat (Tween® &C 1,5 m{
Nuce ¢4 loai khoang hoac nuée cit {7.2.2) 300 mi

Che tryptoza, KH,PO., galacioza va Tween® 80 vao 9C0 ml nuéc, trong kii lam néng abe va Khufy
hing khudy tif, sau dé dun séi dar khi tan hoan toan, ¢ ngudi.

7.3.1.2 Dungdich B

NaHCO, 43
Axit nalidixic 230 mg
Mige g4 icai kheang hedc nufc 231 (7.2.2) 30 ml

‘I 3nan tich didn Ninr cia 33r chdm o8 sdr rdn i ruing va mudi tidn iéng hag ohu meT dute fuz 3 d Atu e
C. Qung dier NaC! trn <ridt <héng 2hd hse vi ching o3 anh hudrg Uc chd dang bE S

" Tween BAC 14 mét i du @ sar ghdm and nop =3 s8n ngoai thi (uBng. Théng tin ndy Suce Tua s2.cniac trudn
Gl ohe ngud ¢ dung tdu Shudr n2y ma Adng sndi1a xac nndn cda iSO vé san zndm ray.

-

13
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Cho ca hai hoé chét trén vac 50 ml nudc trong khi dun ndng nhe va khudy bang khudy tu. D8 ngudi.

7.3.1.3 Dungdich C

Thalium axetat 2g
2,3,5-triphenyltetrazolium clorua 0.1g
Nuéc da loal khoang hodc nudc cat (7.2.2) 50 ml

Cho ¢3 hai haa chat trén vao 50 ml nuéc trong khi dun néng nhe va khudy bang khudy tir. Bé ngusdi.
7.3.1.4 DungdichD

MUD (4-metylbeliferyl-B-D-glucosi) 150 mg

N,N-dimetylfomamid 2ml

CANH BAO - Talium axetat va N,N- dimetylfomamid Ia cac chat doc. Sir dung cac hoa chat nay

trong ta hat.

7.3.2 Chuin bj

Trén cac dung dich A+B+C+D vdi nhau.

Diéu chinh pH dén 7,5 £ 0,2.

Tiét triing b&ng cach loc qua mang ¢b ¢3 18 trung binh 0,2 um (5.10).

Phan b4 dung dich vao dia microtit 96 giéng cdy (5.11) véi thé tich 100 w mai trvdng cho méi giéng cay
(dung tich giéng cdy t3i thiéu 13 350 wl) va loai nuéc ngay trong t sdy kiu hdm hodc hdp sdy bang
deng khi (5.3).

San xuét moi truding nudl cdy ¢an dap ing duge cac tidu chi vé chat lucng dua ra & hu luc E.

8 Cach tién hanh
8.1 Luachon sd ldn pha ledng

S3 Ian pha lodng dé cdy thay ddi theo mirc nhidm ban dy kién cta nudc dugc thir. Bang 1 dua ra
mat s6 vi du.

11
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Bang 1
| . . = | sSolan .o _ Gigi han do cua
' Ngudn géc mau | | S& giéng cay/ldn pha lodng X
| 1 pha loang .f I vi khuan/ 100 ml
Nudc bé ban ! 2 | 64 giéng pha loang dén 1/2 | 15d&n 3,5x 10
| | 32 giéng pha ledng dén 1/20
| Nudc mat khac [ 4 24 giéng pha lodng dén 1/2 40 dén 3,2 x 10°
| 24 giéng pha lodng ¢én 1/20
: 24 giéng pha 'cang dén 1/200
‘ ’ 24 giéng pha lodng dén 1/2 000
Nudc thar va nuée | 6 | 16 giéng pha lodng dén 112 60 dén 6.7 x 10
cla tram xu Iy j | Giéng thir 17 Ird I&n pha lodng dén ,
|

nude thai | 11200 000

= i —J

8.2 Chuan bj sif pha loang

CHU THICH Qui trinh nay phai duge thyc hién trang W an toan sinh hee vé pha lodng va hit bdng pipét, do sol
khi cé thé tac ra

8.2.1 Nudc ngot va nudc Ig (thai) [dd0 mudi < 30 g/kg, do bang may do khuc xa (55) heac phuang
phap tuong duang].

Chuén bi s8 Ivang 8ng nghiém vé khudn {5.7) tuong (g theo s& !dn pha lodng ¢3 chon, @4t trén Mot
cai gia, cho 9 mldung dich pha loang d4c biét (7.2.1) vao mdi éng.

Khéy nhe mau (xem diéu 6) dé thu ducc su phan b cac loal vi sinh vat déng nhat va sl dung pipet vo
khudn, chuyén ngay 9 ml dung dich mau déng nhat nay vao éng th nhat cé chira 9 mi dung dich pha
loang (7.2.1) (Pha loang 1/2).

Diang pipet méi, chuyén 1 ml dung dich nay (da ddng nhat) vao 8ng th hai (pha lodng 1/20).

Tu 6ng thir hai (¢3 duge ddng nhat va pha loang 1/20) néu cdn, pha ledng liép 1/10 dé dat dd pha loang
1/200.

Tiép tuc nhu trén ta1 khi tt ca pha ledng da ducc chudn bi.
8.2.2 Nuéc bién (46 mudi > 30 g/kg)

Chudn bi s6 luong 8ng nghidm vé khudn (5.7) dat 1én gia. theo s& 1dn pha loang 43 chon. cho § mi nutc da
loa: kheang heac nude ¢dt (7.2.2) vao 6ng dau tién va 9 ml dung dich pha lcang dac biét (7.2.1) vao cac
dng khac.

Khdy nhe mau (xem didu 6) dé thu ducc sy phan ba cac loar vi sinh vat dng nhat va sU dung pipet vb
tri'ng. chuyén ngay 9 m! dung dich mau déng nhat nay vao ong th nhat c6 chia 9 mi nuée cat (7 2.2)
(Pha lcang 1/2)

12
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Dung pipet m&i, chuyén 1 mi dung dich nay (83 ddng nhat) vao &ng thir hai (Pha lodng 1/20).

T 8ng thit hai (33 dude déng nhat va pha lodng 1/20) ndu cdn, pha loang tiép 1/10 d8 dat d pha lodng
1/200.

Tigp tuc nhu trén tai khi tat ca dung dich pha lodng da dugc chuén bj.
8.3 Nudi cdy va u phién giéng cay
8.3.1 Nudicidy

Chuyén todn bé cac thanh phan trong éng thif nhat vao dia Petri da khir khudn ¢ dudng kinh téi thiéu
90 mm.

Ding pipet nhiéu dau hit {5.8) vai 8 8ng chép da khir khudn (5.9), phan phdi 200 ul vao mdi giéng clia
phién giéng cdy (5.11) tudng (ng véi sy pha lodng thif nhat nay.

Cac lan pha lodng sau d6 (1/20, 1/200, ...} tién hanh nhy trén nhung thay dia petri va diu 8 &ng chép
pipet gilra mdi 14n pha loang.

Céch khéc, cb thd dung hé théng phd hgp khac dé (5.8) dé phan chia 200 ul cla timg dung dich pha
lodng vao giéng cdy theo bang 1,

CHU Y - C3n cha ¥ sy nhiém ban do tran tir gidng cdy nay sang giéng ciy khic.
832 U

Mdi 13n dem phién giéng cdy dé 0 phal boc lai bing bing dinh vé tring dung mét I8n ding cho muc
dich nudi cdy.

U phién giéng cdiy (5.2) 344 °C + 0,5°C itnhatia 36 hvatdidala 72 h.

CHU THICH Phién giéng cdy cdn dudc gilf c8n than @& khdng bi nghiéng.

8.4 Poc két qua

D3t ting phién giéng cay, k& ca bang dinh, vao budng quan sat ¢6 13p dén UV (5.4).

T4t ca cac giéng quan sat thdy mau xanh huynh quang dugc coi la duang tinh.

CHU THICH  Viéc doc cb thé ti€n hanh bat cif Iic nao sau 36 h, vl anh sdng huynh quang khong lam bién ddi
két qua theo thdi gian,

9 Thé hién két qua

9.1 Xac dinh sd lugng dac tinh

Bdi véi mdi 1dn pha lodng da chon, ghi lai s& lugng giéng cdy duong tinh (+).

13
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Vi DU 1 Nugic bé boi

1/2 32 +cia 64
1/20 5 +cua 32
Ghi 32/5 !a s6 lugng dac tinh.

VI DU 2: Nuéc mat khac

12 24 +cua 24
1120 18 + cla 24
1/200 5+ cua 24
1/ 2 000 1 +cua 24

Ghi 18/5/1 1a s8 lugng dac tinh

VI DU 3: Nudce thai

1/2 16 + cla 16
1720 16 +cua 16
1/200 12 +cia 16
1/20C0 5 +cla 16

1/ 200CO 0 +cula 16

/200000 OQ+cua 16

Ghi 12/5/0 1a s& lugng dac tinh

Khi ba hoac nhiéu dung dich pha loang da dugc cdy, cdn phai ghi lai s luong dac tinh bang ba chi 56,

k&t thizc 0 néu co the theo 1SO 8199,

9.2 Tinh toan MPN va khoang tin cay cua chung

MPN 1a udc luang thng ké clia mat dd vi sinh vat, coi la tuong (ng vdi sy phan b3 Poisson trong thé
lich ¢a cay. Khoang tin cay duoc kém vai MPN nay.

Phan mém dua ra 3 Phuy luc A hodc B ¢6 thé tinh toan MPN cua khudn duong rudt trén mililit nuée dsi
vai timg cdu hinh nud! cdy va khodng tin cay 95 %.

VI DU 1: Cho rang CN la s§ dac tinh, LO giéi han duéi va UP gidi han trén:

Néu CN = 32/3, phan mém trong Phu luc A sé cho 7,56 khudn dudng rudt trén mililit.

[LO =5,42-UP = 10.54],

nghia la 756/100 mi (542 dén 1054)

viou 2

Néu CN = 18/5/1, phan mém trong Phu luc A sé cho 159,08/ml,
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[LO =101,98 - UP = 248,11),
viDu 3;
Né&u CN = 12/5/0, phan mém trong Phu luc A sé cho 1 724,61/ml,
(LO =1003,88 - UP = 2962,50]
Néu khéng cd giéng ciy naa cho két qua duang tinh, thé higén két qua nhu sau:
< n/100 ml

Trong d6 n la MPN ddi véi 1 gi€éng cdy duong tinh trong diéu kién pha loang d3 ding.

10 Baio cdo thir nghiém

Béo cao thr nghiém can bao gdém tat ca chi tiét can thiét d& nhan dang ddy dd mau, vién din dén
phuong phap da dung va két qua.

Bao cdo thir nghiém ciing can dé cip d&n moi hién tucng d3c biét quan sat dudc trong thf nghiem va
moi thao tac khéng qui dinh ho#c tuy chon trong phuong phap ma cé thé anh hudng dén két qua thir
nghiém,

11 D( liéu dic tinh cia phudng phap

Thdng tin lién quan dén dé lap lai va dd tai 1ap cla qui trinh, thu dugc tif phép thi ién phong thi nghiém
dugce duara g Phu luc D
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Phuluc A
(tham khao)

Vi du vé phidn mém phan tich thang ké MPN

RCM ----------- SeavsrveTERRTISATROES e L L e R L T

REM GENERAL PURPCSE PROGRAM FOR MPN,ITSS.E., C.I.
REM AND HOMOGENEITY TEST STATISTICS
REM eevrevemesesarene RS I R SA FLU SRR S TR e Re See R PR
REM

DIM A(10.6).X2(3.9)

REM SET PRCGRAM LIMITS

D9=10

Ug9=50

LS=0

A1=.0005

£1=85

REM SET CHI-SQUARED SIGNIFICANCE LEVELS
GOSUS8 1000

REM READ IN RESULTS OF A DILUTION SERIES
GCSuUs 2000

REM CALC AND PRINT THE MPN

GOSUB 3000

REM CALC AND PRINT S.E. OF LOG10(MPN)
GOSUB 4000

REM CALC AND PRINT 95 PERCENT C.I1. FOR MPN
GOSsuUs 5000

REM CALC AND PRINT DEVIANCE

GOSuUB 6000

sSTGP

REM SET CHI-SQUARED SIGNIFICANCE LEVELS
FCRI=1TO3

FORJ=1TO9

READ X2{1.J)

NEXT J

NEXT |

REM 5 PERCENT LEVELS DF=1...2

DATA 3.84.599,7.81 949 1107

DATA 12.59, 1407, 1551, 1692

REM 1 PERCENT LEVELS

DATA 6.63,9.21, 11,34, 13.28. 15.09



1110
1120
1130
1140
1180
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
21860
2170
2180
2180
2200
2210
2220
223
2240
2250
2260
2270
2280
2280
2300
2310
2320
3000
3010
3020
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DATA 16.81, 18.48, 20.09, 21.67

REM .1 PERCENT LEVELS

DATA 10.83, 13.81, 16.27, 18.47, 20.52

DATA 22.48, 24.32, 26.12. 27.88

RETURN

REM READ IN RESULTS OF A DILUTION SERIES
PRINT "MPN GENERAL PURPOSE PROGRAM"
PRINT “e*eveser . sereres

PRINT " "

PRINT "M.A. HURLEY AND M.E. ROSCOE"

PRINT " "

PRINT "NUMBER OF CILUTION LEVELS.....K=";
INPUT N

IF N<1 THEN GOTO 2069

IF N<=D3 THEN GOTO 2120

PRINT "ERROR *** LEVELS EXCEED MAXIMUM"
STOP

S1=0

FORI=1 TON

PRINT "

PRINT "LEVEL NUMBER ..oocorvvrvvrerecee e 27
PRINT "DILUTION FACTOR: ...orevereernsrersssesessneeen D=
INPUT A(1,2)

PRINT "SUBSAMPLE VOLUME. .....cceoverrorneeen. V=7
INPUT A(1.1)

PRINT "“NUMBER OF SUBSAMPLES..........c........ =*;
INPUT A(1.3)

PRINT "NUMBER CF POSITIVE SUBSAMPLES. P="
INPUT A{1.4)

PRINT "IS THE DATA CORRECT FOR LEVEL "I;"(Y OR N)*:
INPUT R$

IF R3="Y" THEN 2280

GOTO 2140

A(LS)=A(,1)°A(1,2)

A(1.B)=A(1,5)"A(1.4)

S1=81+A{1.5)*A(1.3)

NEXT |

RETURN

REM CALCULATES AND PRINTS MPN

31=0

$3=0

17
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3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3180
3170
3180
3180
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3280
3380
4000
4610
4020
4030

FOR J=1TON
E2=A(J.5)°'U9

IF E2<E1 GOTO 3080
£2=0

GOTO 3090
E2=EXP(-E2)
S3=S3+A(J.6)/(1-E2)
NEXT J

IF $3-S1>=0 THEN 3130
GOTO 3200

FOR =1 TO N
All.5)=A{1,5)*2

All 61=A{16)72

NEXT |

S1=51°2

B1=B1+1

GOTO 3020

X3=L9

X4=U9

X=(X3+X4)/2

$=0

FORI=1 TON
E2=A(1.5)*X

IF E2<E1 GOTO 3290
E2=0

GOTO 3300
E2=EXP(-E2)

S=S+A{l 6)I(1-E2)
NEXT |

IF ABS{S-S1)<A1 THEN 3380
IF $-S1>0 THEN 3360
X4=X

GOTO 3220

X3=X

GOTO 3220
X5=X*(2"81)

PRINT " *

REM CALCS AND PRINTS S.E. OF LOG10 (MPN)
$2=0

FOR I=1 TO N
X3=A(1.5)
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4040 E2=X3"X
4050 IF E2<E1 GOTO 4080

4060  X4=0

4079 GOTO 4090

4080  X4=EXP(-E2)

4080  33=X3*X3°A(1,3)"X4

4100  S3=83/(1-X4)

4110 S2=52+S83

4120  NEXT|

4130 V=1/(X"X"'S2)

4140  $1=SQR(V)LOG(10)

4150  PRINT""

4160 PRINT "S.E. OF LOG10 (MPN)=":S1
4170 RETURN

5000 REM CALCS 95 PERCENT C.I. FOR MPN
5010 X3=LOG(X)+B1"LOG(2)

5020  S2=SQR(V)

5030  U=EXP(X3+1.96°S2)

5040  L=EXP{X3-1.96°S2)

5050  PRINT""

5060 PRINT "95 PERCENT C.I, ="L;"TO"U
5070 RETURN

60C0  REM CALCS. AND PRINTS DEVIANCE

G010 83=0
€020 FORI=1TON
8030 S4=0

6040 IF A(1,4)<=0 GOTC 6110

6050  E2=A(L5)'X

6060  IF E2<E1 GOTO 6090

§070  E2=0

6080 GOTO 6100

80%0 E2=EXP(-E2)

61C0 S4=A(1,4)"LOCGIA(L4)/(A(.3)(1-E2)))
6110  S3=S3+S4

6120  S4=0

6130 IF A(l,4)>=A(1,3) GCTQ 6160
8140  S4=A(1.3)-A{l.4)

6150  S4=S4"(LOG(S4/A(.3))*A{L.5)"X)
5160  $3=53+54

5170 NEXT |

5180  D=2"S3

19
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6130
6200
6210
6220
6230
6240
6250
6260
6270
6280
7000

REM CHI-SQUARED TEST OF DEVIANCE
V=M-1

PRINT " "

PRINT "DEFIANCE ="D;"ON"V;"D.F."
PRINT "

PRINT “CHI-SQUARED SIGNIFICANCE LEVELS FOR™V:" D.F."
PRINT "5 PERCENT " X2(1,V}

PRINT " 1 PERCENT ", X2(2.V)

PRINT " .1 PERCENT " ;X2(3.V)

RETURN

END



20

40

45

50

60

70

80

a0

110
120
130
140
150
155
160
170
180
190
200
280
280
300
310
320
330
340
350
360
37c
380
390
400
410
702

Phuluc B
(tham khao)

Vi du vé phin mém udc tinh MPN

DIM T (20)

DIM M (20}

DIM P (20)

L=0

CLS:L=L+1

PRINT "CALCULATION CF MPN N "L

A=1

PRINT

INPUT "NB OF DILUTIONS™DI: PRINT : PRINT
PRINT

P=0:8S=:U=0

FORI=1TODI

PRINT "DILUTION" ; |

INPUT "NB OF POSITIVE WELLS .." ; P{I)
INPUT "NB OF WELLS ..........c...c..... LT
INPUT "WATER VOLUME/WELL (ML)..." ;M(1) : PRINT
P=P{l)+P

S=(T{) - P M) + S

Us=(MD)~TH+U

NEXT |

K=1

TCVN 6189-1 : 2009

NP=(P/U}*2M(K+K/2+K/4+K/B+K/16+K/32+K/64+K/128 +K/256 +K/512)

PM =0
FORI=1TODI

PM = PM + ((P(1) " M (1) * EXP (- M(I) * NP)) 7 (1 - EXP (- M(l) * NP )))
NEXT |

IF PM < S THEN 370

K=K+A

GOTO 290

DT =S-PM

IF ABS (CT) < = 000005 GOTO 702
K=K-A

A=AL10

GOTO 250

FOR | = 1 TO DIES = ES + P(INEXT

21
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7i0
720
730
740
745
750
7860
170
780
790
€00
€10
817
840
850
860

870
ML"

580
850
200

Lénh

FORI=1TODI

K1) = (T(1) = (M(1)*2))
NEXT |
FORI=1TODI

IF (NP * M(l) > 88 THEN E(l) = 1.65E38:G0TO 760
E(1) = (EXP (M(I) " NP} - 1)

NEXT |

L =0

FOR1=1TODI

LL=LL +(K(I)/E{)

NEXT |

CL = (LOG (NP) - (1.96 * {1/ (NP * SQR (LL})}))
CU = (LOG (NP) + (1.96 * (1/ (NP * SQR {LL)))))
NP = INT (NP * 100 + .5) / 100

PRINT : PRINT " NPP = ";NP;" / ML"
PRINT : PRINT

PRINT "LIMITS INF="INT { EXP (CL})* 100 + .5) / 100;" / ML SUP=" INT (EXP (CU)" 100 + .5}/ 100;"/

PRINT : PRINT: INPUT "DO YOUWANT ANOTHER MPN (Y/N)?"RE$
IF RE$ = "N" THEN END
GOTOQ 45

Sau khi hién thi s8 chay (L. dong 50)

Nhap sd pha loang (déng 80)

D4i véi mdi dung dich pha loang

— hién thi s6 1&n pha lodng (dong 140),

- nhap s6 giéng hoac 6ng phan (mg duang tinh (dong 150),

- nhap s& giéng cay dung dich pha loang (ddng 155),

~ nhap thé tich nuéc da cdy trén mét giéng, tinh bang mililit (dong 160).

Tinh tcan MPN theo De Man (2] (dong 280-410).

Tinh toan gidi han dudi va gidi han trén cla kheang tin cdy theo De Mari (2] (dong 770-817),

Hién thi

- MPN (trén mi) (dong 850),

- gidi han dudi (trén ml) (déng 8703,

22



- gidi han (trén mi) (déng 870),
Cau hdi: “Cé chay tiép khang?:”

Néu khéng: END.

TCVN 6189-1 : 2009
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C.1 Thanh phan ion chinh cta mudi bién tong hop

Clerua
Natn
Sunphat
Magié
Canxi

Kali
Bicacbonat
Bo

Strontri

C.2 Viduy vé chuan bi cac dung dich tir cic chat da dinh

lon chinh

(CI7)
(Na’)
(S04
(Mg")
(Ca")
(K*)
(HCC™)
(8)
(sr'%)

TONG CHAT RAN
(H,0)

TONG SO

Phuluc C

(tham khao)

Mudi bién tdng hap

% khai luang
té'fng

47 470

26,280
5.602
3.230
1013
1.015
0.491
0.015
0.001

88,11

13,88
99,99

Ba dung dich ca ban dugc lam nhu sau:

Dung djch A
CaCl!;.2H,0
KCl
SrCl,.6H,0
Nude cat
Dung dich B
NaHCO,
Na.B8,0;

Nuéc cat

24

8364
43,59
G,07g

dén 1000 mi

15.15g
303

d&n 1 000 ml

Néng dd ion d dé
mudi 34 g/kg (mg/)
18 740
10 454
2631
12586
400
401
194
6.0
7.5

34 089.50
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Dung dich C

MgSQ0,.7K,0 190.0g
MgCl,.6H,0 14709
Nute cat dén 1000 ml

Pha lodng dung dich dugc pha bang cach thém dén $60 ml nudc cadt, 10 mi dung cich A, 10 ml
dung dich B, 20 m| dung dich C va 14,9 g natri clorua. trén déu dén kni tan hoan toan va diéu chinh
pH d&n 7.5 ¢ 0,2. Dung dich pha lodng dudc chia vao cac binh chla cé thé tich yéu cdu va knir
khudn bang ndi hdp d (121 + 3) °C trong 15 min.

25
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Phu luc D
(tham khao)
Dac tinh cla phuong phap

D4 lap lai (r) va dd tai 1ap (R) dugc tinh theo TCVN 6910-2 (ISQ 5725-2) d3 néu dudi day la phan cla
phép thi lién phéng thi nghiém:

Nuéc bé bai

(mau thém, 100 phong thi nghiém & Phap, 1am 3 dot vao nam 1985 va 1996) (mat nudc bién va hai
nuée ngot. khong co sy sai khac dang ké):

) Tai mitc 100 khudn duéng rud100ml r= 1,5

R =27

) Tai mic 400 khudn dudng rugt/100 ml r= 2,1
R =37

Va thdi gian thf nghiém (trong 1993 va 1994) cla chin phong thi nghiém va bdn mau (nhiém bén tu

nhiény):

b) Nude séng cd chira

tir 2,2 x 10° d&n 1,5 x 10* khudn dudng rudt/100 ml r=~ 1,5
R =27

c) Nudc cdng cb chira

tir 1,9 x 10* d&n 5,1 x 10° khuan dudng rudt/100 ml r= 2,6

R =38

26
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PhulucE
(tham khao)

Chudn e chit lugng dé san xuit mai trudng trong phién giéng cdy

E.1 Khai quat

84i véi mdi chudn cU sau day, kieém soat chit lugng cin pnai thyc hién trén ting me phién giéng cdy
duge san xudt. Phién giéng cdy dugc th nghiém dugce tidn hanh ngdu nhidn hodc hé thdrg 48 cdu
thanh nén miu thea ISC 3851, tudng Ung véi mic kiém sodt chung No. (I ca kiém soat thdng thudng.
Ngudng duong tinh cla phién giéng cdy ducc dinh r3 de bi mic huynh quang dan dén k3t qua dec
duong tinh khéng bi md, t& mat nhin, duél dnh sang Weed (368 nm). Mde nay duge do khi dp cung
¢iéu khoan cla ghy luc =,

Chudn ¢ chit lugng chu ¥ duge dua ra W E.2 dén E.S. Mé cin dugc loai b néu bét cif chudn cif nao
khéng duge dap img.

€.2 Ngudng

Knéng cb giéng cdy duong tinh trong mdi phién giéng cdy mau, sau khi cdy dung dich pha ledng tist
tring ¢4c tiét va U wong 48 n d (44 = 0,5)°C. S& giéng cdy chifa mdi trudng nudi cdy cd pran ing
duong tinh phai dudi 25 % ngudng ducng tinh da quy dinh d trén va hé sé phueng sai phai dudi 10 %.

E.3 Muc huynh quang trung binh

Bay 13 trung binh hinh hoe cua ddu hiéu huynh quang thu ducc i 86 giéng cla phién gidng cdy da cdy
ddng nndt 2€0 ul cho mdi gidng huyén phd E. faecalis CCM 251 chda S0Q vi sinh vat trén mi. Curg
dich pha lodng d4c biét (7.2.1), va & 3 48 htai (44 = 0,5) °C. Odu hiéu trung binh thu duge nnu vy can
ohai t nndt 1a hai [dn rguang ducng tinh va hé 53 phueng sai phai dudi 10 %.

E.4 DS sinnsan

D¢ sinh s3n dugs tich 1a b 58 <la sé lugrg cdc ledi quan sat duce vai mé cla phién gidrg dy tha
Aghidm véi 38 vi sinh vt du doan véi vat lidu chudn bén vimg (gia i muc téu). Mic ndng 46 cdn phai
xung quann <0 chinn ac 1Gi da clia phueng ghdgs, nghia 1a khedng mdt vi sinh vat trén giéng (SCC/1CC
71, D6 tén va & <8ng nhdt (gid tri muyc tidu va khodng tin cdy) clia mdu chudn cdn phai duge xac dinr
& mot (hodc mét vai) me phidn giéng cdy di shdp nhan, Ngudng chdp nnan cla chién giéng cdy duce
thir 3 0,85 dén 1,3 gia tf guan tam. Hé sd phucng sai cdn phai thdp hen 10 %.

Cac ¢cndng dugc thl nghiém la:
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£. fascium WRS3 Cd ird idy tir RIVM, Biithoven, Ha Lan

.
n

L]
m

faacalis CCM 2541 } C4 thé &y tir B3 suu tap vi sinh vat cla Séc, Bmo, Cdng noa 3ac

hiraa CCM 2423

m

Théigian G1a 48 h 3 (44 = 0,5)°C.

E.5 Cantrgd
Kra nang chan lec ca ghién gidng cdy ducc th nghi@m blng cach cdy vi sinh vat gidng v&i cac ‘cai
muc léu:

* Aeroccccus viridans CIP 54145T

= [actococeus lactis CIP 7056T Cé thé 14y tr Vidn Pasteur, Pari, Phap

« Staphylococcus apidermidis CIP 8155T

Huyén phi cd cnda tir 10* dén 10° cac vi sinh vat nay trén 100 ml duce cdy vao timg phién giéng cdy
thi nghiém dua trén 32 giéng rdn maét chling. Sau khi U khoang 48 h tai (44 = 0,5) °C, khang giéng
nao che thdy huynh quang 3 rang hen chudn ¢ @3 quy dinh vé ngueng nén (25 % cda nguéng phan
{ng ducng tinh) hodc két tla formazan.

[ ]
s
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Phuyluc F
(qui dinh)
Chuin bi phién giéng ciy hiéu chuin

F.1 Vatliéu va thudc thd
Thiét bi phong thi nghiém hién cb (cdn chinh xac, pH met, dung cu thuy tinn} va:
F.1.1 4-metylumbeliferon.
F.1.2 Etanal.
F.1.3 0.8 % dung dich natri clorua.
F.1.4 Glyxin.
F.1.5 Natri hydroxyt.

F.1.6 Phién giéng cdy 96 giéng.

F.2 Chuin bj dung dich géc
Chuan bi dung dich gdc 4-metylumbeliferon trong etanol bang cach hén hgp nhu sau:
4-metylumbeliferon 0,044 g

Etanol 10 mi

F.3 Chuan bj dung djch dém

F.3.1 Chuin bi cac dung dich sau

Dung dich glyxin: Hoa tan 7,507 g glyxin va 5,84 g natri clorua trong 1000 ml nuéc cét.
Dung dich natri hydroxit: Hoa tan 4 g natri hydroxit trong 1000 ml nuéc cat.

F.3.2 Cho 56,5 ml dung dich glyxin [F.e.1 a)] vao 43,5 ml dung dich natri hydroxit [F.3.1 b)) vac cdc
md va may khudy. Kiém tra gia tn pH 1a 10,3 bang pH meét.

F.4 Chuan bj ban hiéu chuin
T4t ¢d cac thao tac sau ¢dn phai ti€n hanh 4 nhiét dd phéng.
T3t ca cac dung dich pha lodng cdn dugc chudn bi st dung dung dich natri clorua 0.8 % (F 1 3).

Chusn bi ngay dung dich 1/100 dung dich gdc (F.2). T dung dich thu dudc nay. hang ngay chudn bi

céc dung dich sau

T 1. 100 ul dung dich vira chudn &t + 0,9 mi dung dicn NaCl1 0.8 %.



TCVN 6189-1 : 2009

ST 2: 0,5 ml dung dich ST1
ST 3: 0,5 ml dung dich ST2
ST 4: 0.5 ml dung dich ST3

ST 5: 0,5 ml dung dich ST4

Hién thi cac dung dich khac nhau trong cac cét 1& cha phién giéng cdy (F.1.6), nhu trong Hinh F.1 duéi
day (cac cbt chan khéng sl dung).

50 pi NaCl 0,8 %
trén mdi giéng

+ 0,5 ml dung dich NaCl 0,8 %.
+ 0.5 mi dung dich NaCl! 0,8 %.
+ 0.5 ml dung dich NaCl 0,8 %.

+ 0.5 ml dung dich NaCl 0.8 %.

50 Wl ST2 trén 50 ul ST4 trén
méi giéng mdi giéng

Cha vao tifng giéng 100 ul dung dich dém cé pH 10,3 (F.3.2). Do vay thu dudc trong khoidng tir

50 ul ST1 trén 50 wl ST3 trén
mdi giéng méi giéng
Hinh F.A

0 pg dé&n 1 500 pg 4-metylumbelliferan trén microlit.

CHU THICH ~ Thuc nghiém cho thdy ngudng cé phan (ng duong tinh vdi 4-metylumbeliiferon SIGMA (mé 36 M-
1381) va phién giéng cdy trong sudt cé dy bing NUNC (ref. 1352) I 367 pg/ul néu phién giéng cdy duoc dd ddy

dung dich ST3 nhu ma ta trong phu luc ndy,

30

50 ul STS trén
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Phu luc G
(tham khao)
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