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MUC PiCH VA YEU CAU

I. MUC PICH.

Cudn thyc tip vi sinh vat hoc dudc bién soan cho sinh vién Nganh Cong nghé Moi
trudng, Trudng Pai Hoc Nong Lam — TP. H6 Chi Minh v6i muc dich gitp sinh vién 1am
quen vé6i nhitng k§ ning thao tdc trong phong thi nghiém vi sinh vat nhu : Pha ch& moi
trudng; Khit tring moi trudng; Phan 1ap, Nudi c4dy va Bdo qudn vi sinh vat..Ndi dung thuc
hanh dugc chia 1am 2 phan:

Phan 1. Phdn thuc tdp vi sinh dai cuong.

Trong phan nay sinh vién thyc hanh chuidn bi moi trudng, thao tdc vo tring phuong
phép 14y miu va bdo quin, nhudm mau va quan sdt vi sinh vat.
Phan I1. Phdn thuc tdp vi sinh moi truong.

Trong phan nay sinh vién ti€n hanh nudi c4y vi sinh vat d€ phdt hién va dinh ludng
chiing. Mi nhém c6 thé chon mot dé tai nghién cttu vé ching vi sinh vat ¢ trong hoic
ngoai gido trinh thyc tap dé ti€n hanh phan tich ching.

K&t qua mdi phan thyc tip dudc dianh gid dya vao mic dd chuyén can, mic do
hi€u bi€'t cac nguyén tic, ki ning thao tic chinh ciia mdi bai thuc tap. K&t qua dugc
danh gia qua bai kiém tra vié't va thyc hanh ctia mdi phan thyc tap.

IL. YEU CAU.

Sinh vién phdi thuc hi¢n nghiém tiic mt s quy tdc co bdn sau:

1. Khong dn udng trong phong thi nghiém, khong ngadm bt ¢t vat gi ding d€ thao tic
trong qud trinh thyc hanh.

2. Mang 40 blouse trong sudt thdi gian thyc hanh, khong mang né & bat cit mot ndi nao
khéc.

3. Mang ging tay va céc thi€t bi bdo hd trong qud trinh ti€p xtc v6i cdc chdt doc hai.

4. Ludn ludn st dung qué bép cao su khi thao tdc dng hit dinh Iugng (pipette), khong
hiit bing miéng.

5. St dung gidy thim c6 tAm chat khit tring d€ lau sach xung quanh khu vuc dang ti€n
hanh thi nghiém. Né&u 13 tay 1am d8, nhiém dich vi sinh vat 1én ban thuc tip ciing
ti€n hanh lau nhu trén sau d6 khi triing lai ban thuc tap.

6. Khi lam v& cdc vat dung biing thuy tinh, phdi mang ging tay d€ thu gom chiing vio
mot tdi rdc riéng.

7. Loai thdi tat cd cdc chit doc hai ding noi quy dinh.

8. Phai cin than khi thao tic vo tring v6i deén con. Dap tit 1a khi khong c6 nhu ciu
st dung trong thdi gian dai.

9. Bdo cdo ngay v6i can bd huéng din khi c6 nhitng tinh hudng khan cap x4y ra dé
gidi quy€t kip thoi.

10. Lau chii sach s& cdc thi€t bi, ban thi nghiém bing chat khit triing, rifa tay bing xa
bong khi hoan tit cdng viéc.

11. Trudc khi r8i phong thi nghiém, cdi 4o blouse cho vio tdi nilon vé& nha giit ngay dé
stt dung vao 1an thi nghiém ti€p theo.



PHAN I : VI SINH DAI GUONG

CHUAN BI MOI TRUONG, THAO TAC VO TRUNG
PHUONG PHAP LAY MAU, PHAN LAP
VA BAO QUAN VI SINH VAT



BAI 1
KY THUAT THAO TAC VO TRUNG

1. Nguyén tic

Vi sinh vat can dugc nudi cdy d€ dinh danh, khao sit tinh niing sinh truéng va
phat trién. Mot méi trudng nudi cay cé thé thich hgp cho sy phat trién ciia nhiéu loai
vi khuin cho nén trong tién trinh thao tic phai han ché t8i da viéc dua cac loai vi
khuin khac vao. K§ thuit thao tidc vd trung dudc sit dung trong qua trinh nudi cay vi
sinh vat nhiim loai trir cAc vi sinh vat gy nhiém.

Mai trudng, cdc vat dung can thiét cho viéc nudi cAy phai dudc khit triing thich hop
va § trang thdi vo trung trudc khi dugc st dung.

Céc thao tac vo trung dudc thuc hién trong mot khong gian vo triung dudc tao ra bdi
ngon ltra dén con. Ngon Itta ¢6 tdc dung oxy hod khong khi tao khong gian vd tring, ddng
thdi con dude ding dé d6t khit tring que cdy, miéng chai lo, 6ng nghiém khi mé nip, nit
bong.

D€ ddm bdo tinh vo tring cao, dén vo tring con dudc dit trong mot khong gian
cdach ly goi 1a td cAy vo trung. Khong khi trong ti cdy vo tring s& dugc khit trung bing tia
cyc tim va bing mang loc. Thong thudng, trude khi st dung cAn bat dén cyc tim trude 30 —
60 phiit va bat quat thong gi6 khi ti€n hanh thao téc.

DPé€ tranh viéc gy nhiém thong qua ti€p xiic, ngudi thao tic cAn mang ging tay
hoic dudgc sit tring trude khi bit dau thao téc.

Ngoai ra, cAn ti€n hanh sét tring bé mit ban thao tic bing cédc lau véi con 70° hodc
cic dung dich diét khuan khéc trudc khi thao tic.

2. N§i dung thy'c hanh

Sinh vién thuc hién cic budc chuidn bi trudc khi thao tdc vo trung va thuc hanh céc
k§ thuit vd tring dé cdy vi sinh vat.

3. Vat liéu

- Que cdy vong, kim c4y

- Peéncon

- Ong mdi trudng, dng gidng.
4. Thuc hanh

- Bat dén cuc tim 15 phiit sau d6 tit d&n va chd 10 phiit trude khi tién hanh nudi cdy.

- Rifa tay biing xa bong, lau kho sau d6 khit tring tay bing con 70°.

- Khtt tring que cdy, diia tam gidc bing ngon ltta dén con.

- TruSc khi cAy cAn ghi chi cin than lén thanh binh hoic 6ng nghiém hoic petri tén
gidng vi sinh vat va ngay cay.

Phuong phdp khit triing que cdy.

D6t néng dé diu que cdy trong ngon lifa va d6t nhe phan cdn sé& dua vao bén trong
dung cu chita vi sinh vat. M& nit bong va dua ngay que cidy di khit tring vao dung cu chita
giong. Lam ngudi que cdy bing cich d4p dau que cdy vao thanh dng nghiém, binh chia
thuy tinh hodc dit nhe 1én phan moi trudng khong chita vi sinh vat cho ngudi trude khi thu
14y mot lugng nhd sinh khéi vi sinh vat



1. CAy giong tir moi trudng 16ng sang 6ng nghiém chita moi trudng 16ng.

2. Cay giong tir 6ng thach nghiéng (mdi trudng rin) sang moi trudng 18ng.

3. Cay gidng tir moi trudng 16ng (dich nudi ciy, huyén phi t€ bao) 1én bé mit thach
nghiéng.

BAI2
CHUAN BI MOI TRUONG

1. Nguyén tic

D€ phan 14p, nudi cdy va bdo quan cdc loai vi sinh vat ngudi ta phai st dung cic
mdi trudng dinh dudng dic hoic 16ng. Méi trudng dinh dudng phai ddm bio cdc thanh phian
dinh dudng thich hgp cho sy phat trién ctia vi sinh vat.

Mbi trudng dinh dudng thich hdp khong nhitng 12 mdi trudng cé day di cdc thanh
phan vd co va hitu cd cin thi€t cho vi sinh vat c6 thé st dung dudc ma con phdi ddm bio
pH, th& oxy hod kht thich hgp, khong chita cdc ddc t& va hoan toan vo trang.

Vi vay, khi can thiét 14p mot mdi trudng dinh dudng cho mot loai vi sinh vt nao dé
thi cAn phai biét rd nhu ciu vé cdc chat dinh dudng va dic diém trao d6i chit ctia né. Can
phai luu ¥ vé ndng do cdc chat dinh dudng d€ duy tri sy cAn bing vé 4p suit thim thau giita
moi trudng va t&€ bao vi sinh vat.

Ngudi ta thudng goi tén cdc mdi trudng bing cdch dya vao tén ngudi tim ra ching
(vd : mdi trudng Czapek, Hansen, Pikovskaia...) hodc ghi theo ngudn chit dinh dudng chinh
ctia moi trudng (vd : moi trudng Glucose-peptone, potato-glucose-agar...)

Ching loai, thanh phan va dic tinh clia mdi trudng dugc pha ché tuy thudc vao mot
s6 yéu td sau:

- Tuy vao muc dich yéu ciu thuc tip hay nghién citu.

- Tuy nhu cAu dinh dudng ctia vi sinh vat.

Moi trudng c6 thé duge phin loai dwa vao thanh phin tinh chit hod — 1y hay cong
dung ctia mdi trudng. Dya vao thanh phan c6 thé phan biét cdc loai moi trudng nhu sau:

- M@i trudng dinh dudng ty nhién : diing cdc sidn phdm c6 sin trong tu nhién nhu sita,
huyét thanh, khoai tiy, cdm, dudng,.. Thanh phin hod hoc clia cdc sin phim nay
khong 6n dinh va phic tap.

- Mai trudng téng hdp : ding cdc hod chit nhat dinh v6i ham lugng x4c dinh d€ pha
ch&€ moi trudng.

- Moi trudng ban tdng hop : két hdp vdi viéc dung cdc san phdm tu nhién va cdc hod
chat tong hgp.

Dua vao tinh chat vat 1y c6 thé phan biét cac loai mdi trudng sau day:

- Moi trudng 18ng hay mdi trudng dich thé

- M0i trudng rdn 1a mdi trudng chita 1,5 — 2% agar hodc 10 — 20% gelatin.

- MBoi trudng rin mém la moi trudng c6 chita 0.35 — 0.7% agar.

Dua vao cong dung c6 thé phan biét thanh cdc moi trudng sau :

- Moi trudng chon loc : 12 mdi trudng ddm bao su phat trién uu thé cla mot loai hodc
mot nhém vi khuin xdc dinh nao dé. Vi du : moi trudng dung dé€ phan 1ap hoic nudi
ciy vi sinh vit c6 dinh dam, vi khu&n nitrat hod, vi khuan phan gidi cellulose....

- Moi trudng ki€m dinh : 12 mdi trudng cho phép phan biét dugec mot sd dic diém clia
mot sd loai vi khuidn cin xdc dinh. Thudng ngudi ta cho vao cidc moi trudng ki€m



dinh mot s6 chat chi thi mau hoic mot s& hod chit ¢ thé gitp cho viéc tao ra nhitng

phdn tng mau d€ quan sit thiy. Vi du : moi trudng 1én men dudng, moi trudng

thach chi...

Chuin bi moi trudng 13 mot trong nhitng khau quan trong trong viéc nghién ctu vi
sinh vat, cAn dugc thuc hién c&n thin va chinh x4c. Trinh ty thiét 1ap mdi trudng nhu sau:

- Can, dong chinh x4c titng thinh phan clia mdi trudng.

- V6i mdi trudng 16ng : cdc chat duge hoa tan vao nudc ngay sau khi cAn dong. D6i
v6i moi trudng rin cin bd sung thém agar.

- MOoi trudng cin phai trong d€ dé quan sat néu can thiét thi phai loc qua gidy loc

- Tuy theo ddi tugng sinh vat dugc nudi cdy va tuy theo yéu ciu nghién citu, mdi
trudng duge diéu chinh pH bing HCI 10% hoic NaOH 10%, hoic cdc dung dinh
khac nhu H3POy4, H,SO4, KOH, Na,COs..trude khi duge khi triing. Viéc diéu chinh
nay dugc theo ddi bing mdy do pH.

- Chi st dung mdt phan trong dung tich tdng cia binh chita d€ chita mdi trudng. Vi
binh ciu thudng ding khodng 1/3 — ¥ dung tich binh; véi 6ng nghiém thudng ding
khodng 5ml/6ng khi lam mdi trudng 16ng va 5 — 7ml khi lam méi trudng thach
nghiéng.

2. N§i dung thy'c hanh
Sinh vién thuc hanh chuin bi pha ch&é mot s6 moi trudng d€ nuodi cay vi sinh vt.
3. Vat liéu.

- Binh tam gidc 100ml, 6ng nghiém, phéu thuy tinh
- Ong hit 5ml, 10ml, 6ng dong 100ml

- Can, ndi hap 4p luc

- Thit bo, lda, agar

4. Thuc hanh

Céc budc chuin bi moi trudng nudi cdy vi sinh vat : can, dong, do chinh xdc tliing
thanh phan clia moi trudng nudi cay.

Dung coc thuy tinh 500ml cho 200ml nuéc cat vao trong coc, sau d6 cin chinh xdc
titng thanh phan hod chit dé pha ch&€ méi trudng cho vao trong coc¢ d c6 nudc, vira cho vio
vira khudy déu cho ching tan ra, néu can thiét thi dun néng trén bé&p dién c6 tim luéi
amian.

Sau d6 do pH ctia dung dich vira pha xong, cho vao binh tam gidc 1000ml rdi thém
nudc cat d&€n 500ml. Lam niit bong, géi lai dem khit triing trong ndi hap dp luc.

Phuong phap chuin bi mot s6 mdi trudng tu nhién khi ching khong cé sin trong
phong thi nghiém.

4.1. Nuéc chiét thit

1kg thit bo nac, loc bd hét gin va md, sau d6 thdi nhd va cho vao coi xay thit, xay
nhd. Cho vao xoong va cho 2 lit nu6c d€ ti€n hanh chiét trong diéu kién mat lanh (d€ &
trong td lanh, ngdn lam mat) kéo dai 24 gid. Sau d6 mang dun nhd lira nhung lién tuc cho
dén khi soi, duy tri nhiét do so6i trong 30 phiit. Loc 18y nudc va ti€p tuc bd sung nudc cit



cho dd 2 lit va phan vao binh bdo quan, nhung truéc d6 phai khir tring & 1.5 — 2 atm trong
thoi gian 20 phut.
4.2. Nudc chiét dat.

Dung d€ phat trién nhiéu nhém vi sinh vat dat : 14y 1kg dat mau md (hay dat & chd
nghién ctu) cho 1 lit nuéc sach khit tring & 120°C thdi gian 30 phit. Sau d6 dem loc, dich &
dang kiém thém K,HPO, va khi¥ triing.

4.3. Nuoc mach nha.

C6 thé hoan toan chii dong l1am trong phong thi nghiém. Ngam théc cho niy mam,
do dai mam tdt nhat 1 - 2cm. T4ch 14y mam va sdy kho. LAy 250mg mAu kho nghién nhd
va cho 1 lit nuc vao ngam, duy tri & nhiét do 45°C (d€ & ndi cdch thuy, trong ti 4m hay
dun nhd Ia trén bép déu dugc). Khdy lién tuc, thdi gian 30 phiit, sau thdi gian nay diéu
chinh cho nhiét d6 ting 1én 65°C va duy tri 1 gid. Trong thdi gian nay enzyme diastase s€
dudng hod tinh bot, kiém tra qud trinh dudng ho4 tinh bot biing cach sit dung dung dich iod.
Sau khi dudng hod tinh bot xong dem loc 14y nudc, va c6 thé 1am dic lai bing cdch cho boc
hai nudc, ti 1¢ dudng 1a 10%.

4.4. Pha ché mét s6 moi truong dé nudi cdy vi sinh vit.
4.4.1. Moi truong Gause 1 (g.1'") : ding d€ nudi cdy xa khuén —Actinomycetes

KNOs3 1,0
K>HPO, 0,5
MgS04.7 HO 0,5
NaCl 0,5
FeSO 4.7H,0 0,01
Agar 15,0
Tinh Bt 20,0
Nudc Cat 1it
pH 7,4

4.4.2. Méi truong Czapek ( g.I" ) : ding d€ nudi cdy vi ndm

NaN03 370
K>;HPO, 1,0
KClI 0,5
MgS0.4.7H,0 0,5
Sacarose 30,0
FeSO, 0,01
Agar 20,0
Nudc cat 11it

* Lam chua bing 1,8ml acid lactic sau khi kh{¥ trung



4.4.3. Moi truong TPA + MN (nudc chiét thit — pepton — agar + nudc mach nha) dung dé
xdc dinh nhém vi khuin amon ho4 hinh thanh bao tg.

Thanh phin mai trudng (g.1™")

Cao thit 3

Cao manh nha 3
Pepton 5.0
NaCl 2.5
Agar 20.0
pH 7-72

3.4.4. Méi truong TAA ( tinh bot + amon + agar ( thach )) ding d€ xdc dinh nhém vi khudn
str dung nitd khodng

Thanh phin méi trudng (g.1™")

Tinh bot 10.0
(NH4),SO4 1.0
K,HPO4 1.0
MgSO4.H20 1.0
NaCl 1.0
CaCO; 3.0
Agar 15
Nudc cit 11it
pH 7.0

4.4.5. Méi truong Hutchinson ( g1") : ding d€ x4c dinh vi sinh vt phan gidi cellulose)

KNOs 2.5

K,HPO, 1.0

MgSO. 0.3

CaCl, 0.1

NaCl 0.1

FeCl; 0.01

Agar 15.0

Nudc cit 11t

pH 7.2 -7.3 Diing NaCO3 20% dé di€u chinh pH




4.4.6. Moi truong pikovskaia (g.l'l) : dung @€ xdc dinh nhém vi sinh vat phan gidi hop chat
phosphore kho tan.

Glucoza 10.0
Ca3(POy), 5.0
(NHy)2 SOy 0.5
NaCl 0.2
MgSO, 0.1
KCl 0.2
Cao nim men 0.5
MnSO, VEt
FeSO4.7H,0 VEt
Agar 20g
Nuéc cat 1 lit
pH 7.0

4.4.7. Méi truong Ashby (g.I'") : dung dé€ xédc dinh nhém vi sinh vat cd dinh nitd sng tu do
trong dat.

Matitol ( Glucose ) 20.0
K,>HPO,4 0.2
MgSO4.7H20 0.2
NaCl 0.2
CaSO, 0.1
CaCO; 5.0
Agar 20.0
Nudc cat 1 1it

pH 6.5-7.0

4.4.8. Moi truong dich thé Vinograsdski (g.1I'") : diing d€ xdc dinh Clostridium pasteurianum
— 12 vi khu#n c6 dinh nitd ty do song trong diéu kién y&m khi.

Glucose 10.0
K,HPO, 1.0
MgS0,.7H,0 0.5
NaCl 0.5
FeSO, Vét
MnSO, Vét
Nudc cat 1 1it

pH 6.8-7.2




BAI3
PHUONG PHAP KHU TRUNG

1. Nguyén tic.

C6 thé khit tring biing mdt s& tdc nhan 1y hod nhu nhiét do, bitc xa, loc va ho4 chat.

Nhiét d6 cao c6 thé tiu diét vi sinh vat biing cdch 1am bién tinh enzyme, mat nudc
va oxy héa cdc thanh phin cia t&€ bao; nhiét do thap e ché sy ting trudng cla chiing. C6
thé khit tring biing phuong phap nhiét kho (sdy 170°C trong 2 gid; dot) hodc nhiét 4m (dun
& 63°C trong 30 phit hoic 72°C trong 15 phdt d€ diét vi sinh gdy bénh hoic vi sinh gy
héng thyc pham; dun sbi & 100°C trong 10 phiit d€ diét t€ bao sinh dudng va hap bing hoi
nudc & latm, 121°C trong 15 — 30 phiit d€ tiét tring hoan toan).

Ning lugng chi€u xa & budc séng ngin (tia X, tia gamma) cé khd ning ion hod
phan tif nuSc tao goc tu do tdc dung phd huy DNA, mang lipid, protein trong t€ bao; tia xa
c6 budc séng dai hon nhu tia ti ngoai khdng c6 tdc dung ion hod nhung cé thé cdm tng
viéc tao thanh lién két giita cac base T trong nucleic acid tao nén dot bién, c6 thé giy chét
t& bao.

Cic dich 16ng c6 thé duge khi tring bing cach loc qua mang c6 kich thudc gidi han
(0.2um), cho phép dich 18ng di qua va giit lai tdt cd vi khudn va cdc vi sinh vat c6 kich
thude 16n hon.

Nhiéu hod chit c6 thé ki€m sodt sy ting trudng clia vi sinh vat. Ethylen oxide,
triethyl glycol, chat diét khu&n, khang sinh,..dugc st dung d€ kht triing, e ché sy séng va
ting trudng cua vi sinh vat.

Téc nhan khit tring dugc tuy chon tuy vao muc dich va vat liéu can khit tring.
Trudng hgp can khit tring méi trudng nudi cay vi sinh vat, phuong phip nhiét 4m
biing ndi ap suat (1amt, 121°C) thudng dugc st dung d€ cic thanh phan hitu co cia
moi trudng khong bi chay, bi€n tinh va mat nudc.

Trudng hdp modi trudng chita cdc chit phan ti lugng nhd nhy vitamin, amino acid,
hodc huyét thanh chita cdc protein 1a nhin td ting trudng, phuong phdp nhiét 4m c6 thé
lam bién tinh cdc thanh phin nay, nén cdc thanh phin nay thudng dugc khi tring riéng
bing phuong phap loc qua mang.

Céc dung cu thuy tinh bén véi nhiét nén thudng dugc khif tring biing phuong phip
nhiét kho trong ti sdy. Cdc thanh gat thuy tinh dugc khit tring bing cdch d6t véi cdn 70° va
céc que cdy kim loai dudc khit tring biing cdch dot truc ti€p trong ngon lira.

1.1.  Khi tring moi truong bang noi hdp dp luc.

Phuong phdp khi triing nay con dugc goi 14 phuong phap nhiét 4m. Khi nhiét do
ting cao thi 4p suét ciing ting 1én. Phuong phdp nay cho phép diét cd t&€ bao sinh dudng 1in
bao tif cia vi sinh vat.

Qui4 trinh dugc ti€n hanh qua céc budc:

- Kiém tra va bs sung nu6c trong ndi hap vach quy dinh.

- X&p dung cu va vit liéu can khit tring vio gid dit, khong nén x&p qud chit dé hoi
nudc luu thong d€ dang.

- Pay kin ndp ndi, néu ndi ¢ ¢ vin thi phdi vin theo ting cip dodi xitng nhau.

- Bat cong tic dién bit diu dun ndi hap.

- Khi 4p suit trong ndi Ién dé&n 4p sudt can hap thi bit diu tinh thdi gian.



- Khi du thoi gian khi trung, tit dién, chd nhiét d6 va 4p sudt ha xudng gid tri 0 méi
md nip d€ tranh giy tai nan hoic trdnh 4p sudt thay d6i dot ngot lam hdng moi
truong.

Céc binh tam gidc, chai lo, 6ng nghiém chita moi trudng trude khi duge khit triing
biing phudng phdp nhiét 4m can dudc diy chit nhung bdo ddm cho phép khong khi va hdi
nu6e thong qua bing cdch dung nit bong khong thAm nuéce, nit silicon.

Thong thudng, cdc hop petri hodc nit bong con duge bao géi bing gidy hoic gidy
nhdm d€ tranh nguy co nhiém sau khi kht triing

Sau khi hap, cic hop petri can dudc siy khd trude khi diing.

1.2.  Khi trung dung cu thuy tinh bang phuong phdp nhiét khé.

Céc hop petri, 6ng hit thuy tinh bén véi nhiét cé thé duge khi trung bing
phuong phap sy & 170°C trong 2 gid trong tu siy. Trong trudng hgp nay, cac dng hit
can dugc nhét nit bong khong thaim nuée & dau hit. Hop petri, dng hiit, cic dung cu
can khit trung khac dugc géi kin biing gidy hoidc bing nhom trude khi say.

2. Noi dung thy'c hanh

Sinh vién thyc tap lam nit bong, goi petri va hap khit trung trén cédc thiét bi sdy va
ndi hap 4p luc.

3. Vat li¢u

- Binh tam gidc, 6ng nghiém, hop petri, 6ng hit
- Bong khong tham, gidy gbi
- T sdy, ndi hap 4p suit.

4. Thu'c hanh
- Lam nit bong 6ng nghiém, binh tam gidc, diu 6ng hit.
- Go6i hop petri

-S4y va hédp khi¥ tring.

BAI 4.
KY THUAT TAO KHUAN LAC PON.

1. Nguyén tic

Vi sinh vat hién dién trong tu nhién 13 tdp hdp clia nhiéu quan thé. Viéc nghién ctu
mot quan thé vi sinh vat nhit dinh trong quan xa sé& phu thudc nhiéu vao kha ning phan lap
dé tao chiing thuan.

HAu hét cdc phuong phdp tao chiing thuan déu dua trén mot sé k§ thuit pha loing
k&t hop vdi diéu kién nudi cdy chon loc tao vu thé ting trudng cho ching quan tim. C6
mot s6 phuong phdp pha lodng sau:

- Phuong phdp hop ria : 12 phuong phdp pha lodng hitu hiéu va dé€ thuc hién nhit.
Hdn hgp vi sinh vat dugc trdi va ria trén bé mit moi trudng sao cho cic t& bao riéng
biét tdch nhau ra. Sau khi dugc G trong ti 4p mot khodng thdi gian nhit dinh (tuy
theo chiing vi sinh vit ma ching ta tién hanh phan 1ap), mdi t& bao phat trién thanh
khuén lac don.

10



- Phuong phdp hop trdi : 1a phuong phdp pha lodng bac 10 dich chita vi sinh vt thanh
cdc mic pha lodng khic nhau sau d6 trdi déu trén mdi trudng nudi cdy bing que
ddy (diia tam gidc)

Mitic d6 thuan khiét clia chiing c¢6 thé duge kiém tra nhu sau:

- Viéc tao ra hop ria tir khuan lac don ctia chiing thuin chi tao ra mot loai khuén lac
duy nhit trén bé mit mdi trudng c6 hinh thdi gidng vdi khuin lac cla ching ban
dau.

- Mbi khuén lac don chi chita mot loai t€ bao ¢6 hinh thai hién vi gidng nhau

Trong thao tdc tao khudn lac don cin luu y han ch& thap nhit nguy co bi nhiém

2. Noi dung thy'c hanh

Sinh vién thuc hanh tao khuin lac don biing hop ria va hop trai.

- Tao hop ria : Diing que cdy vong 14y mau vi sinh vat tif mot khudn lac di xuét
hién dia peptri sau d6 ria trén bé mit moi trudng thach theo cdc dudng hinh sinh hoic zich
zéc.

- Tao hop trdi : 14y 0.1ml hodc 1m dung dich vi sinh vat tir dich 18ng cho vao dia

peptri di ¢6 sdn moi trudng nudi cAy. Sau d6 ding diia tam gidc dan déu giot dich trén bé
mdt dia peptri.
Ghi chi : Sau khi cAy xong nhd 1at dp dia peptri lai sao cho bé mit c6 mdi trudng nim
phia bén trén. Viéc nay giip tranh dugc hién tugng dong hdi nuéc trén mdi trudng nudi cdy
c6 thé gay nhiém. Ghi ngay thdng, ky hiéu miu va tén ngudi cdy 1én dia peptri hoic 6ng
nghiém

3. Vat li¢u

- Que cdy vong, diia tam gidc, hop petri mdi trudng thach
- Peén con, cdc thuy tinh chita con

- Pipetman va diu tip 0.2ml v tring

- Ong gidng E. coli

4. Thuc hanh

4.1. Ky thudt hop ria

- Dung que ciy thao tdc vd trung

- Ria cdc dudng trén hop petri. Sau mdi dudng ria, dot khit tring que ciy va lam
ngudi trude khi thuc hién dudng ria ti€p theo.

- G6i hop petri, G & 37°C trong td 4m 2 ngay.

4.2. Ky thudt hop trdi

- Duing pipetman va dau tip vo triing, thao tic vo triing, chuyén 0.1ml dich chia hon
hop vi sinh vat 1én bé mit mdi trudng trong hdp petri.

- Dung diia tam gidc di khi¥ triung, trdi déu vi sinh vat 1én trén bé mit moi trudng.

- G6i hop petri, G & 37°C trong t& 4m 2 ngay.

4.3.  Kj thudt cdy vao ong thach nghiéng

- Dung que ciy vong di kht tring, 14y mot it vi sinh vat tif mot khudn lac c6 trén dia
peptri, sau dé c4y theo dudng hinh sin tir dudi 1én, day nit bong lai va giit trong th
Am. Trudc va sau khi cdy can phai khi tring miéng 6ng nghiém.
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BAIS

PHUONG PHAP THU MAU, BAO QUAN MAU.

PHUONG PHAP BAO QUAN GIONG VI SINH VAT, QUAN SAT VI
SINH VAT.

I. PHUONG PHAP THU MAU
1. LAy miu di't d€ phan tich

1.1. Nguyén tic

Moi dung cu 14y miu déu phdi vo tring, miu 14y vé phidi dugc bdo quin ngay trong
diéu kién nhiét do 4°C & td lanh, va phdi phan tich chAm nhat sau 1 tudn b3o quan. Trudc
khi phan tich phai dit miu vao diéu kién thuin 1gi vé nhiét @6 d€ vi sinh vat c6 trong miu
d4t hoat dong trd lai binh thudng (d€ miu & 28 — 30°C trong ti 4m tir dém hom trude néu
nhu hdm sau phan tich). T6t nhat 1a phan tich ngay trong phong thi nghiém sau khi 14y miu
vé.

1.2. Cdc phuong phdp ldy mdu dat.

Né&u nghién citu vi sinh vat theo do sau clia dat thi phdi 14y theo dd siu cia phiu
dién dat, 1y theo ting phat sinh. Trong tit cd moi trudng hgp phai loai bd 16p dat trén mit
(1-3cm) vi 16p d4t nay da bi xAm chi€m bdi cdc vi sinh vat bén ngoai. Miu dugc 1ay bing
dung cu vd tring (ho dung cu vao l¥a hodc lau bing cdn trude khi 14y miu). Ciing c6 thé
khi¥ tring biing chinh 16p dit & tang cAn 14y mAu, sau d6 14y mAu dit ngay & tang do.

Khi 14y miu trén dién rong thi phdi 14y nhiéu miu theo dudng chéo clia khu dat,
mdi miu chirng 0.5-1kg, cdc mau duge tron déu v6i nhau sau d6 14y 0.5-1kg cho vao vt
chita vo tring. Trén dién tich 100-200m? cin 14y ti¥ 8-10 mAu, sau d6 14y trung binh. Phai
ghi 16 dia diém, ngay thang, thdi gian, dic di€ém noi 14y maiu.

1.3. Chudn bi mdau dé phén tich.

MaAu phai dugc tron déu, cin 10g dat cho vao binh tam gidc hoic 6ng dong chita
90ml nudc cit vo tring (ta dugc dung dich c6 do pha lodng 10™), sau d6 ti€n hanh pha
loang dich huyén phi.

- L&y 1 ml dung dich 10" cho vao 9 ml nu6c cit ta dugc dung dich 107

- L4y 1 ml dung dich 107 cho vao 9 ml nudc cét ta dugc dung dich 107

- Va cif ti€p tuc 1am nhu vAy cho d&€n dung mic pha lodng cin thiét
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1.4. Phuong phdp dém sé luong vi khudn.

- C6 thé d&€m tryc ti€p trong budng d€m dué6i kinh hién vi.

- Hoidc d€m khuin lac dugc tao thanh (CFU — Colony Forming Unit — don vi hinh
thanh khu&n lac). D6 pha lodng dugc coi 1a t6t nhat d€ cdy trén mdi trudng dic khi
moi trudng dic phat hién tir 30-300 khuan lac. N&u s6 lugng khuin lac nay nhd hon
10 thi k&t qua phai loai bd. SO lugng t&€ bao vi sinh vat c6 trong 1g dit kho (hoic cd
chat) dugc tinh theo cdng thic:

A.DF

Trong doé :
B : S6 lugng CFU/g dat kho (hay co chat)
A : S8 lugng CFU trung binh & do pha lodng t6t nhat (30-300 CFU/hop petri)
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DF : b6 pha loang
W : Trong lugng khd clia 1g dat (cd chat) khi phan tich.
1.5. Phuong phap x4c dinh so lwgng vi sinh vat nudi cAy trong méi trudng 16ng.

Moi trudng 16ng dude phan vao cdc dng nghiém, sau d6 dem khi trang. CAy dich &
cdc do pha loang khdc nhau clia miu nghién citu vao dng nghiém, mdi do pha loang lip lai
tif 3 — 5 1an va nudi trong td 4m & nhiét d6 thich hgp. Sau thdi gian nudi trong th Am mang
ra xdc dinh s6 lugng vi sinh vat theo bAng MPN (Most probable numbers — SO lugng c6
kha ning nhit).

Céc tra bang : ghi cu thé sy xuat hién vi sinh vat & mdi do pha lodng clia miu. Vi
du : mdi d6 pha lodng cAu lip lai 5 14an, sau khi nudi ciAy xdc dinh s6 6ng c6 xuat hién vi
sinh vat.

b0 pha loang S6 6ng nghiém phét hién Chi s6
¢6 vi sinh vit
10° 5
107 5 1
10" 4 2
10 2 3
10° 0

Nhu vdy chi s& xudt hién 1a 5, 4, 2 & d6 pha lodng trung binh 12 10™*. Tir d6 tra bang
6 s6 2,2. Céc tra bdng : tim chi s6 N; = 5, N, = 4, hai chi s6 nay thing hang ngang tim N;
= 2, chi€u thing géc chi s6 2 § N3 véi chi s6 5, 4 & bang ngang ta dugc 2,2. Chi s6 nay 1a
chi s6 s6 luowngj c6 kha ning nhat ciia vi sinh vat dudc nudi cdy & do pha lodng trung binh
ctia dich nudi cdy (10™). Vay & do pha loang 10™ ¢6 s6 lugng vi sinh vat 1a 22.000 CFU/g
dat (hodc cd chat) (2,2 x 10.000 = 22.000). N&u biét dugc do 4m cta mau thi cé thé tinh
dudc s6 lugng clia vi sinh vat c6 trong 1g dit kho hodc cé chat.
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Bédng x4c dinh s lugng c¢6 kha ning nhat
(Table of Most Probable Numbers — MPN)

S& chi so N,

N, N, 0 1 2 3 4 5
0 0 - 0.018 0.036 0.054 0.072 0.090
0 1 0.018 0.036 0.055 0.073 0.091 0.11
0 2 0.037 0.055 0.074 0.092 0.11 0.13
0 3 0.056 0.074 0.093 0.11 0.13 0.15
0 4 0.075 0.094 0.11 0.13 0.15 0.17
0 5 0.094 0.11 0.13 0.15 0.17 0.19
1 0 0.020 0.040 0.060 0.080 0.10 0.12
1 1 0.040 0.061 0.081 0.10 0.12 0.14
1 2 0.061 0.082 0.10 0.12 0.15 0.17
1 3 0.083 0.10 0.13 0.15 0.17 0.19
1 4 0.11 0.13 0.15 0.17 0.19 0.22
1 5 0.13 0.15 0.17 0.19 0.22 0.24
2 0 0.045 0.068 0.091 0.12 0.14 0.16
2 1 0.068 0.091 0.12 0.14 0.17 0.19
2 2 0.093 0.12 0.14 0.17 0.19 0.22
2 3 0.12 0.14 0.17 0.20 0.22 0.25
2 4 0.15 0.17 0.20 0.22 0.25 0.28
2 5 0.17 0.20 0.23 0.26 0.29 0.32
3 0 0.078 0.11 0.13 0.16 0.20 0.23
3 1 0.11 0.14 0.17 0.20 0.23 0.27
3 2 0.14 0.17 0.20 0.24 0.27 0.31
3 3 0.17 0.21 0.24 0.28 0.31 0.35
3 4 0.21 0.24 0.28 0.32 0.36 0.40
3 5 0.25 0.29 0.32 0.37 0.41 0.45
4 0 0.13 0.17 0.21 0.25 0.30 0.36
4 1 0.17 0.21 0.26 0.31 0.36 0.42
4 2 0.22 0.26 0.32 0.38 0.44 0.50
4 3 0.27 0.33 0.39 0.45 0.52 0.59
4 4 0.34 0.40 0.47 0.54 0.62 0.69
4 5 0.41 0.48 0.56 0.64 0.72 0.81
5 0 0.23 0.31 0.43 0.58 0.76 0.95
5 1 0.33 0.46 0.64 0.84 1.1 1.3
5 2 0.49 0.70 0.95 1.2 1.5 1.8
5 3 0.79 1.1 14 1.8 2.1 2.5
5 4 1.3 1.7 2.2 2.8 3.5 4.3
5 5 2.4 3.5 54 9.2 16 -

II. BAO QUAN GIONG VI SINH VAT
1. Nguyén tic.

Sau khi da tao dugc ching thuan, ching cin dugc bdo quan bing cdc phudng phap
thich hop cho nhitng nghién citu ti€p theo. Phuong phdp bdo quin cin ddm bdo dugc siic
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s6ng va ngin ngira nhitng thay ddi vé di truyén, sinh Iy clia giong. Cé6 mot s6 phudng phap
bio quén giéng nhu : cdy chuyén, giif lanh hodc lanh sdu va 1am kho.

CAy chuyén 12 phuong phdp giit giong don gidn nhit. Vi sinh vat dudc ciy chuyén
va giif trong 6ng thach nghiéng. Vi sinh vat ky khi thi c4y sdu vao trong thach tao diéu kién
khong c6 oxy.

Nhudc di€ém clia phuong phap cdy chuyén la c6 nguy co lam thay ddi di truyén va
sinh 1y cao, ddng thdi 1am mat thdi gian, dic biét 1a khi cin bdo quin véi s6 lugng 16n.
Phuong phdp niy chi ding dé giit gidng trong thdi gian ngdn, phai cdy chuyén cich vai
tudn. N&u giit & nhiét d6 thap hon c6 thé bao quan 1au hon kéo dai 3-5 thang.

Néu dung ti lanh siu hodc nitrogen 16ng nhung phdi 1am lanh nhanh dé trdnh sy
hinh thanh tinh th€ nudc trong t&€ bao lam chét t€ bao. Ngoai ra, ngudi ta con si dung
glycerol d€ bao vé t& bao khi bio quan lanh siu.

2. Noi dung thy'c hanh

Sinh vién thyc hanh bdo quan gidng bing phudng phdp ciy chuyén va bio quan vi
sinh vt trong td lanh sau.

3. Vat liéu

- Que cdy vong, dén con
- Ong thach nghiéng nuéc pepton
4. Thuc hanh.
Tién hanh cdy chuyén vi sinh vt tif mdi trudng rin sang 18ng, rin sang rin, 16ng
sang ran.

III. PHUONG PHAP QUAN SAT VI SINH VAT
1. Nguyén tic

Tuy theo kich thudc, vi sinh vat c6 thé dudc quan sit bing mit thudng, hodc cin
dén nhitng thiét bi dic biét nhu kinh lip, kinh hién vi...

Kinh hién vi 1a cdng cu quan trong trong nghién cttu hinh thi va nhan dién vi sinh
vat. Kinh hién vi dudc thiét k€ nhim d4p ng nhitng yéu ciu cho phép phéng dai va quan
sat ro, that cac d6i tuong vi sinh vat. Mot s6 kinh hién vi thudng gip

- Kinh hién vi soi ndi : 12 dang kinh lip c¢6 d6 phéng dai tir 10-60 1an d€ quan sat
nhitng d6i tuong c6 kich thuc 16n hodc quan sat khuin lac trén mdi trudng thach.

Ngudn sdng dugc chi€u tir trén xudng (mot vai trudng hop chi€u tir dusi 1én) va

phan xa vao kinh, nhd thé€ ta c6 thé quan sit vat thé & trang thai khong gian 3 chiéu.

- Kinh hién vi quang hoc : @6 phéng dai c6 thé 1én d&én 2000 1an, dung d€ quan sit vi
sinh vt c6 kich thudc nhd. Anh siang chd yéu dugc chi€u tir dudi lén.

- Kinh hién vi d6i pha : d€ quan st vi sinh vat séng khong nhuom mau.

- Kinh hién vi huynh quang : kinh dugc trang bi bo ngudn cic dnh siang kich thich c6
d6 dai séng khac nhau dé kich thich tao huynh quang. Phan 16n cic sinh vat khong

c6 kha niing phat huynh quang hoidc c6 rat yéu. Vi thé, ngudi ta thudng nhudm t&

bao bing cdc phdm nhudm huynh quang khic nhau d€ quan sat. Lgi diém cida kinh

ndy la c6 thé quan sét, theo doi sy chuyén biét cic bao quan hoic phan t dang
quan tAm trong khi t€ bao van song, ting trudng.
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2. Noi dung thu'c hanh

Sinh vién thyc hanh cdc phuong phdp st dung kinh hi€n vi d€ quan sét : vi khuén,

xa khuin, nAm men, nAim mdc...3 trang thdi song va trang thdi nhuém mau.

Nhupm mau dé quan sdt

- Nhudm bing thuéc nhuém xang methylen hay fucshin 1%.

- Nhuoém bing thudc nhdomlactofucshin (100ml acid lactic : 0.05 gram fucshin).
Nhuom mau Gram

1. C6 dinh mAu biing ngon Itta dén cdn

2. Nhudém mau biing dung dich tim tinh thé (crystal violet) trong 1 phiit, sau d6 ria

bing nudc cat.

3. Nhuoém mau bing dung dich iod (dung dich lugol) trong 1 phiit, sau d6 rita bing

nuéc cat.

4. Nhé cdn 95° cho dén mat mau, sau d6 riva biing nudc cat.
5. Nhuom mau bing thuéc nhudém dé (safranin hay fuchsin Ziehl) trong 30-60 gidy,

sau d6 rita bing nudc cit va quan sat.

3. Vat liéu

Thudc nhuém Gram

Pham nhudm xanh methylen hay fuchsin (1%)
Lame, lamelle, pipette, gidy loc, gidy thAim, que cdy
Pén con

Kinh hién vi quang hoc, soi ndi

N4m : ndAm men; vi khuan, xa khuin

4. Thuc hanh

4.4.
a.

4.5.
a.
b.
c.

Quan sdt ndm men, vi khudn bdng kinh hién vi
Céch st dung kinh hién vi quang hoc : BAt ngudn sdng va chinh ngudn sing d€ cé
dugc 4anh sing xuyén qua miu vat. Lic dau d€ vat kinh 10 rdi diéu chinh nim so
cAp va vi cAp d€ thdy dudc hinh tugng clia miu vat sau dé chuyén qua vat kinh 40
dé€ quan sat r6 hon. Chi y khi dd chinh qua vat kinh 40 thi chi dung vi cAp dé€ diéu
chinh kinh.
Quan sit trang théi song : cho 1 giot nuSc va laé kinh 16m, sau dé cho mAiu vi sinh
vt vao giot nudc r6i dung lamelle dé day trén bé mit lame 16m, dit vao kinh hién
vi d€ quan sit.
Quan sat trang thdi nhidng chim : o) trang thdi nay ching ta c6 thé cho mdt giot
thudc nhudm xanh methylen hay fucshin 1én trén bé mit lame, sau d6 cho mau vi
sinh vat vao trdi déu trén giot thudc nhudém bing que ciy vong, dit lamelle 1én bé
mit lame da c6 vi sinh vat dugc nhudm mau, ding gidy thAm hit thuéc nhudm ra,
dit 1én kinh d€ quan sit.

Quan sdt ndm méc va xa khudn
Céch sit dung kinh hién vi soi ndi
Quan sat tho
Quan st mdt s6 tiéu badn nAm mdc thudng gip
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PHAN 2 : VI SINH MOI TRUONG

PHAT HIEN VA PINH LUGNG VI SINH VAT
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Bai 6
XAC PINH SO LUQONG VI KHUAN (Bacteria)
- LAy miu va chuin bi phan tich nhu & phan I. MAu chua phén tich duge ngay nhat thiét

phai b4o quin & 4°C va phai phan tich chAm nhat sau 1 tudn bio quén .
- Méi truvng nuoi cdy : Asparagin- manitol- agar . (g.1)

K,HPO, 1.0
KNO; 0.5
MgS0,4.6H,0 0.2
CaCl,.6H,O 0.1
NaCl 0.1
FeCls.6H, O 0.005 (vét)
Asparagin 0.5
Manitol 1.0
Agar 10.0
Nudc cit 1 1it
pH 7.4

Nubi cdy & nhiét do 28° C, trong thdi gian 7 ngay, chi tinh k&t qud & céc hop petri
c6 s0 lugng khudn lac 30- 300/hop .Tinh két qua theo cong thiic tinh & phan 1
I. X4c dinh so lugng cua xa khuin (Actinomycetes)

Céc budc chudn bi miu dat d€ phan tich nhu phan I
Moi truong nuoi cdy 1: Glycerol — Agar
Thanh phin mai trudng ( g.1I™")

Glycerol 10.0
Asparaginat natri 1.0
K,HPO, 1.0
Agar 15.0
Nudc cit 1 1it
pH 7.4
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Moi truong 2: Moéi truong Gause 1
Thanh phin mai trudng (g .1

KNO; 1.0
K,HPO4 0.5
MgSO4.7 HzO 0.5
NaCl 0.5
FeSO 4.7H,0 0.01
Agar 15.0
Tinh Bot 20.0
Nudc Cat 11t
pH 7.4

Moi truong 3 : Glucose — asparagin
Thanh phin mai trudng (g I

Glucose 10.0
Aparagin 0.5
K,HPO, 0.5
Agar 15.0
Tinh bot 20.0
Nudc cat 11it
pH 6.8

Moi truong 4: moi truong tinh bt tan

Thanh phin méi trudng (g.1™") :

Tinh bot 10.0
NaNO; 1.0
K,HPO, 0.3
NaCl 0.5
MgCO; 1.0
Agar 15.0
Nuéc cat 11it

Nudi trong td 4m nhiét d6 27° C, sau 7- 10 ngay xéc dinh, khuén lac cta xa khuén
nhd va bam chit vao mdi trudng nudi ciy, vi vay khi dé€m phai dung que cdy gat nhe trén
bé mit moi trudng mai phat hién dugc .

Tinh todn s6 lugng xa khuén theo cdng thifc tinh & phan 1.

I1. X4c dinh sé lwgng cia vi nAm & trong dat ( Fungi )

Phuong phap 14y miu va chudn bi mau dit d€ phan tich nhu phan chuin bi cho phan
tich vi khuan va xa khuin

“*Moi trudng 1: pepton — glucose - agar + rose benga lva streptomycin (g .I'")
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KH,PO, 1.0

MgSO4- 7H20 0.5

Pepton 5.0

Glucose 10.0

Agar 20.0

Rose bengal Iml § d6 pha lodang .1: 300 cho 100ml moi trudng
Streptomycin 30 microgam/ml mdi trudng

Nudc cit 1 1it

Pha rose bengal va streptomycin déu pha lodng trong nuSc cat, pha 1g rose-bengal
trong 300ml nudc cat. St dung 1ml dung dich nay (1:300) cho 100ml mdi trudng.

Chuin bi dung dich streptomycin : 14y 0,3 g streptomycin cho vio binh dinh mitc
100ml va 1én thé tich bing nudc cat, khit tring dung dich, cAt bdo quan trong ti lanh khi s
dung 1dy 1ml cho vao 100ml moi trudng. Nhu vay ta dugc 30 microgam streptomycin/ml
moi trudng .

Moi truong 2 : méi truong Czapek (g.I" ) :

NaNO; 3.0
K,HPO, 1.0
KClI 0.5
MgSO4.7H20 0.5
Sacarose 30.0
FeSO,4 0.01
Agar 20.0
Nu6c cat 11it

Sau khi khit tring, moi trudng duge 1am chua bing cdch cho 1.8 ml acid lactic. Sau
2- 3 ngay d&€m so bd khudn lac va vi nim

Sau 5- 7 ngay thi phin biét dugc 16 dén gidng : penicillium, Aspergillus, Fusarium,
Alterharia...

Moi truvng 3: pepton — glucose — agar (g.I'")

Glucose 10.0
Pepton 5.0
KH,PO, 1.0
MgS0O,4.7H,0 0.5
Agar 20.0
Nudc cat 11it

Khi s dung xong nhiét d6 moéi trudng & dinh & 48°C thi nén thém Iml H,SO,
0,5N/100ml mo6i trudng va st dung ngay.
Moi truong 4 : khoai tdy — glucose - agar ( g.I'")

200g khoai tdy va 500ml nudc cit cho vao binh tam gidc khit tring 1h loc qua vai
man 14y nudc va thém 20g glucose + 15g agar bd xung nudc cit cho dud 1 lit, khi¥ tring va
str dung
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Pé tic ch€ sy phat trién clia vi khuin ngoai viéc st dung rose bengal va
streptomycin con c6 thé sit dung cdc chat khdc nhu NaCNS (0,25- 0,4 g/lit) oxytetracylin ,
clotetracylin (2- 5Smg/lit ), neomycin, polymycin,...(50mg/lit)

Sau thdi gian nudi cdy trong ti 4m ,chon nhitng hop petricé nAm phat trién tir 10-100 CFU
/hop petri dé xdc dinh.

Tinh todn két qua s& lugng ndim/g dat kho ciing tuong tu nhu d6i vdi vi khudn va xa

khuédn

III. Xdc dinh vi sinh vat tdng s6 trén méi trudng TPA : nuéc chiét thit
( T) pepton (P) — agar (A-thach)

Pay 12 mdi trudng gidu chat dinh dudng cho phép phét trién nhiéu loai vi sinh vat di
dudng, c6 nhiéu nhém sinh 1y v nhém phan loai khac nhau clia vi sinh vt phét trién trén
moi trudng ndy. Cic vi khuidn gram 4m khong sinh ndi bao t& thudc cdc gidng
Pseudomonas va Achromobacter, cdc truc khudn gram duong sinh bao ti thudc loai giong
Bacillus, cau khuin thudc cic giong Micrococcus va Sarcina, cdc loai vi khuidn phan nhanh
(gidng Mycobacterrium) mdt sd xa khuidn bic cao (gidng Actinomyces, streptomyces) va
cdc nim khuan ty nhu :Aspergillus, Penicillium, Trichoderma, Alternaria .

Thanh phdn méi truong TPA (g.17™")

Cao thit 3.0

Pepton 10.0

NaCl 5.0

Agar 20.0

pH 7.4 — 7.6 di€u chinh bing NaOH 10%

Céc budc ti€n hanh chuin bi nudi cidy nhu di trinh bay & phan I. Nhiét dd nudi cdy
27- 30°C, d€m cdc két qua vao ngdy thi 3 va thit 4.

Sau khi x4c dinh tdng sd vi sinh vat, ti€n hanh xdc dinh s6 lugng riéng biét clia cic
nhom vi sinh vat hinh thanh bao ti va khdng hinh thanh bao tu.

PHAN THUC HANH.

Sinh vién ti€n hanh phan 1p nudi cdy vi khuin trén 2 mdi trudng sau:
1. Moi trudng Gause (diing d€ nudi ciy xa khuin)
2. Moi trudng Czapek (diing dé nudi ciy vi nAm)

Viét bdo cdo cdc két qua dat dugc.
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Bai7
NHOM VI KHUAN AMON HOA
VA VI KHUAN SU DUNG NITO KHOANG

I. Xdc dinh s6 lwgng nhém vi khuidn amon héa hinh thanh bao ti
(Bacillus )

Dich nudi cAy sau khi d pha lodng & cdc do pha lodng, khdc nhau can phai diét cdc
vi khuan khong dinh hinh thanh bao tif bing cdch dit cac dng thi nghiém c6 chita dung dich
pha lodng vao nuéc néng & 80°C trong thdi gian 10 phit, sau thdi gian khit tring thi dich
nudi cdy chi con lai vi sinh vat hinh thanh bao ti.
Moi truong 1: TPA + MN (nuéc chiét thit — pepton — agar + nudc mach nha)

Thanh phin mdi trudng (g.1")

Cao thit 3.0
Cao manh nha 3.0
Pepton 5.0
NaCl 2.5
Agar 20.0
pH 7-172

Cao thit va cao mach nha theo ti 1€ 1:1
Nhiét dd nudi ciy : 27 — 30°C, xdc dinh sau 48 gid, d€m khuin lac lac so bo, sau dé
dé ra ngoai ti 4m trong diéu kién nhiét do trong phong d€ cdc nhém vi sinh vat ty phan ly
dén loai.
- B. mycodes : khuin lac nhdn, phat tri€n lan bod trén khip bé mit clia moi trudng
- B. cereus : khudn lac nhin, phan chia hinh séng & mép ngodai ctia khuin lac .
- B. magatherium : khuin lac nhin, nhay
- B. aglomeratus : khuan lac nhé, mau tring hay xdm tring, doi khi c6 mau xanh xdm &
xung quanh khuén lac.
- B.idosus : khuin lac c6 mau vang xam, kho tao thinh mang trén moi trudng nudi cay.
- B. mensentericus, B. subtilis : khudn lac nhin nheo, khd mau x4m sdng hay mau vang
cafe

Moi truvng 2 : Vi khudn hinh thanh bao tit hdo khi (g.I") :

Agar 20.0

Pepton 1.0

Nudc cat 1 1it

pH 6.8 — 7.0 ding NaOH 10% &€ diéu chinh

Dich nudi ciy phdi diét vi sinh vat khong hinh thanh bao t&. Nudi trong td &m &
nhiét d6 30° C . Sau 4 ngay xac dinh.
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II. X4c dinh nhém vi khudn st dung nit¢ khoang
Moi truong TAA (tinh bot - amon - agar ( thach )

Thanh phdn mdi trudng (g.1™")

Tinh bot 10.0
(NH4)>SO, 1.0
K,HPO, 1.0
MgS0,.H,0 1.0
NaCl 1.0
CaCO; 3.0
Nudc cat 11it
pH 7.0
Phan thyc hanh

Sinh vién ti€n hanh viéc phan 14p va nudi cdy vi khuan trén 2 mdi trudng sau:
1. Moi trusng TPA + MN (diing d€ x4c dinh nhém vi khuin amon héa hinh thanh bao
i
2. Moi trudng TAA (ding d€ xdc dinh nhém vi khuén st dung nitd khodng)
Viét bdo cdo cdc két qua dat dugc.

Bai 8
VI SINH VAT PHAN GIAI CELLULOSE
VA VI SINH VAT PHAN GIAI HOP CHAT PHOSPHORE

I. X4c dinh vi sinh vat phan gidi cellulose

- L&y miu va chuén bi phan tich nhu & phan I
- Thiét bi va dung cu : thong thudng nhu chuin bi d€ phan tich cdc nhém sinh vat khic
trong phong thi nghiém
- CAn phai chudn bi : gidy loc c6 dudng kinh tuong duong vdi dudng kinh ciia hdp petri
Moi truong : moi truong Hutchinson

Thanh phin méi trudng ( g.1™)

KNO; 2.5

K,HPO, 1.0

MgSO, 0.3

CaCl, 0.1

NaCl 0.1

FeCL; 0.01

Agar 15.0

Nudc cit 1it

PH 7.2 —7.3 Diing NaCOj320% dén di€u chinh pH
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Khtt triing trong ndi hap vdi dp sudt 1 atm trong thdi gian 30 phiit. DS moi trudng
vap hop 16ng da chudn bi trong khi méi trudng cdn & dang 16ng (45°C) trong diéu kién vo
tring, viéc cAy ghép dich huyén phit & mdi do pha lodng thich hgp vao hdp petri, dudc tié€n
hanh nhu & phan I, sau khi da c4y dich huyén phi vao hop petri, ta ding kep sit vo tring
gip mot gidy loc tron (tuong duong vdi do rong clia hdp petri) da vo tring dit 1én bé mit
thach clia hdp va ding que cdy vi sinh vat déu trén gidy loc sao cho gidy loc phdi ép sit
vao bé mit thach ctia hop 12 dugc. Pit vao trong ti 4m, nudi cdy & nhiét do 28 — 30° C sau
10 - 14 ngay dém xdc dinh két qua.

DPanh gia két qud : vi sinh vat phan gidi cellulose dugc tinh 1a cdc khuin lac moc
trén khoang gidy loc, va sd lugng vi sinh vat (B) trong 1g dat kho (cd chat) dudc tinh theo

cOng thic
A.DF

B=
W

Trong d6: A : S lugng khuan lac trung binh /hdp petri

DF : b6 pha loang

W : Trong ludgng kho clia 1g mAu dat (co chit) khi phan tich
Céng thiic tinh dp dm cia ddt

m, —m,
m2
m; : khoi lugng dat tru6e khi sdy

m; : khoi lugng dat sau khi sdy

A% = x100

Cong thiic tinh 56 lugng t& bao vi sinh vt cé trong 1 gam dat kho tuyét doi

v - X.100
100-D
Y : 50 lugng t&€ bao vi sinh vat c6 trong 1 gam dat kho tuyét doi
X : S6 lugng t&€ bao vi sinh vat ¢6 trong 1 gam dit ban dau
D : P 4m ctla dit (%)

Chd §

S& lugng khuan lac trung binh dugc tinh 13 trung binh cdng s6 khuin lac cla cic
hop dudc cdy tir cing d6 pha lodng, trong d6 chi tinh cdc hop 1dng chifa tir 15 — 300 khudn
lac.

- S8 lugng khudn lac trung binh ciing c6 thé dugc tinh tif trung binh cong s6 khuin lac
clia cdc hop dugc cdy tir dd pha loang k€& ti€p nhau bing cich tinh s6 khuin lac trung
binh clia mdi d6 pha lodng trong d6 s& khuin lac & dd pha lodng cao hon dugc nhan
véi 10, sau d6 14y trung binh cong clia 2 hai gi4 tri néu trén néu ti s6 giita gi4 tri lon va
gi4 tri nhé khong 16n hon 2. N&u ti s6 nay 16n hon hai thi 14y gi4 tri nhd 1am két qua.

- S& lugng vi sinh vat /g dit ( ml dich ) dugc bi€u thi bing mot s6 gifta 1.00 va 9.99 nhin
v6i 10", n 12 s& md thich hdp cida 10.
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II. X4c dinh s6 lwgng nhém vi sinh vat phan gidi hgp chat phosphore khé

tan

- Viéc ki€ém tra ddnh gid su c6 mit cia nhom vi sinh vat phan gidi cic hdp chit 1an khé
hoa tan trong dat, dudc ti€n hanh cdc thii tuc 14y miu va chuidn bi miu d€ phan tich
nhu & phan I.

- Mai trudng st dung dé xac dinh s6 lugng vi sinh vat phin gidi cac hdp chit phosphore
kho tan :

Moi truong pikovskaia

Thanh phin mai trudng (g.1™)

Glucose 10.0
Ca3(P04)2 5.0
(NHy)2 SOy 0.5
NaCl 0.2
MgSO4 0.1
KCl 0.2
Cao niu men 0.5
MnSOq, Vét
FeSO4.7H,0O Vét
Agar 20g
Nuéc cat 1 lit
pH 7.0

Khit tring méi trudng & latm (121°C) trong 30 phit. Kiém tra d6 vo tring cia moi
trudng sau 2 ngay d€ trong td 4m, nhiét do 28° - 30°C, thd tuc cdy ti€n hanh nhu phan L

Tinh két qué :

Chi d&€m cdc vi sinh vt c6 vong phan gidi bao quanh khuén lac, con cdc vi khudn
khong c6 vong bao quanh khuén lac 1a vi sinh vt tap, loai bd .

Chi tinh két qua cdc & hop petri c6 chita 20 — 300 khudn lac. S8 vi sinh vat /g (ml)
dat hay co chat dugc tinh theo cong thic nhu phan 1.

PHAN THUC HANH
Sinh vién ti€n hanh phan 1ap, nudi cdy va tinh todn s6 lugng vi sinh vat trén 2 mdi trudng
sau:
1. Moi trudng Hutchinson (diing d€ x4c dinh vi sinh vat phan gidi cellulose)
2. Moi trudng pikovskaia (ding dé xdc dinh nhém vi sinh vat phan gidi hop chat
phosphore khé tan)
Viét bdo cdo cdc két qué dat dudc
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Bai 9
PHUGNG PHAP XAC PINH MOT SO NHOM VI SINH VAT CO PINH
NITG SONG TU DO TRONG PAT

I. Azotobacter

La vi sinh vat ¢§ dinh nito tu do trong diéu kién hi€u khi & trong dat, thudng gip
nhat 1a: A. chrococum, A. agile, A. vinelandii. Sau day 12 mdt s6 moi trudng dé x4c dinh s&
lugng va phan lap Azotobacter.

Moi truong 1 : méi truvng (g.I")

Matitol (Glucose) 20..0
K,HPO,4 0.2
MgS0,4.7H,0 0.2
NaCl 0.2
CaSOq, 0.1
CaCOs; 5.0
Agar 20.0
Nudc cat 1 1it
pH 6.5-7.0
Moi truvng 2 (g.I'")
Matitol ( Glucose) 10.0
K,;HPO,4 0.5
MgS0,4.7H,0 0.2
NaCl 0.1
Cao nim men 1.0
Agar 20.0
Nudc cat 1 1it
pH 6.8
Cong gd d6 1% 2.5 ml

Moi truong 3 : Méi trudng Beijerinsk (g.I'):

Matitol ( Glucose) 20.0
K>HPO,4 0.2
CaCoOs 5.0
Agar 15.0
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Moi truong 4 : méi trudng vinogradski (g.I")

Nudc cat 1 lit
Manitol ( sacaroza) 20.0
K>HPO, 0.5
MgSO4.7H20 0.3
NaCl 0.3
MnSO, VEt
(NH4):M,04 Vét
FeSO4.7H,0O Vét
CaCO; 3.0
Agar 20.0
MGoi truvng 5: Moi truong Burk (g.I'")
Nuéc cat 11it
Sacarose 20.0
K,>HPO, 0.64
KH,PO,4 0.16
MgS0,4.7H,0 0.2
NaCl 0.2
NaMoOy4 Vét
CaS0,4.2H,0 0.05
FeSO,.7H,O 0.03
Agar 20.0

Khtt tring mdi trudng & diéu kién 1 at (121°C) trong 30 phut, phin chia moi trudng
vao cdc hop petri da khtt tring. Kiém tra d6 sach clia moi trudng sau 2 ngay dé trong ti 4m
& nhiét do 28°- 30°C. Chi s& dung cdc hop petri chita moi trudng khong phat hién thiy tap
nhiém. Moi thao tac chuin bi mau phan tich dugc tién hanh theo phin 1.

Mot phuong phdp khic dé xdc dinh sy c6 mit cla Azotobacter trong dit, d6 la
phuong phap cdy niim dit trén bé mit moi trudng (xem hinh dudi)
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Sd 6 d€ cdy cdc nim dit trén méi trudng thach

Nguyén tic clia phuong phdp : d€m sy xuit hién clia Azotobacter § cdc nim dat
dudc cdy trén mdi trudng thach ciing, tir d6 d4nh gid i 1& % xuAt hién, k&t luan dude mic
dd giau, ngheo Azotobacter c6 trong dat nghién citu.

Buéc ti€n hanh : Can 1g dit nghién cttu cho vao dia kinh khudy nhio thanh chit sén
sét. Ding que cidy 50 niim dat trén mdi trudng thach ciing trong hdp petri & cdc vi tri déu
nhau cta hop petri, nudi trong ti &m 28- 30°C . Sau 7 ngdy xdc dinh % nim dit c6 khudn
lac Azotobacter phat trién (tao thainh nim nhay va mau niu).

I1. Xac dinh Clostridium Pasteurianum.

La vi khuan ¢d dinh nito ty do song trong diéu kién y&m khi, phian bd rong trong

dat.
Moi trudng kiém tra : méi truong dich thé Vinograsdski (g.I'")
Glucose 10,0
K,HPO, 1,0
MgS0,.7H,0 0,5
NaCl 0,5
FeSO, Vét
MnSOq4 Vét
Nudc cat 1 lit

Cho vao mot dng nghiém mdt lugng nhéd CaCOs, sau cho vao méi trudng va khi
tring, sau khi khit tring cdy dich th€ nghién citu vao .Nudi trong ti 4m 28- 30°C, sau 4-7
ngldy xdc dinh. Trong trudng hdp phét hién thiy C. pasteurianum thi 6ng nghiém cé bot
van.

Tinh két qué theo bing MPN ( Most Probable Numbers )

II1. Phueng phap 14y miu phan tich vi sinh vat ving ré.
Vi sinh vat phat trién xung quanh hé thong ré cdy trong dudc goi 12 vi sinh vt viing

ré va dugc phan chia 1am 3 viing pht trién :
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1. Ving ngay ré: Vi sinh vat phét trién trién tryc ti€p ngay trén bé mit ré va trong ré
clia ciy trong.

2. Vung canh ré : vi sinh vit & viing nay phdt trién § trong dat, truc ti€p canh r& (dat
bam trén ré).

3. Vung xung quanh ré : vi sinh vat phat trién trong dat & xung quanh ré ctia cy trong,
cach ré lcm.

Do quy dinh nhu vdy ma viéc 14y miu phén tich phai hét stic cin than

C4ch 14y mau dudc ti€n hanh nhu sau : dung tay xdn vao dat (néu la dat lda, ciing
c6 thé ding xéng, dao ...) xung quanh cay tréng theo ¢d 15 x15 hoidc 20x20 x15 =20 cm, 14y
ca dat va ciy Ién. Dung nilon géi phan phan dit va ré cAy mang vé phong thi nghiém xi 1y
(thudng phai xtt Iy ngay trong ngay 1dy maiu)

Cho khéi dat c6 ré cAy ngdm mot vai gid vao binh dung nudc sau d6 nhac nhe
nhang cy ra khdi dat, va ri¥a bing nuc sach mot vai 1an. Sau d6 nhit cic ré chét vite di
va chuyén cdy sang binh sach va rong hon, rita biing nu6c vo tring, sau dé dung kéo, dao
da vo triing cit nhé thanh tiing doan d€ trén gidy loc. Tir nhitng doan ré nay cin 1g cho vio
dia thuy tinh va chuyén sang nghién & c6i sit dd vo tring, va chuyén dich vao binh c6 chita
100ml nuSc cit vo trung, 1ic 6 phiit, sau d6 1ing khodng 1 phit va chuin bi dich pha lodng
(1:100;1:1000..) d€ x4c dinh vi sinh vat & ré.

Dé€ xdc dinh vi sinh vat & dat canh ré ta 1am nhu sau : Khi 3 dé cdy va dit vao binh
mdt vai gid, ta 18y ciy ra va kéo theo dit bam & phan ré, dit vao mot binh khic c6 nuée vo
tring , lic nhe trong thdi gian 6 phiit, sau d6 nhian dugc dich dat va d€ ling, 14y cin phan
tich vi sinh vat va dd 4m, hoic nhe nhang ding dung cu da v triing gat 14y dit bim vao ré
cting dudgc.

Xic dinh vi sinh vat & ving dat xung quanh ré&, chi viéc 14y dit & ving xa ré, khong
ti€p gidp v6i ré, cdc budc ti€n hanh chuin bi miu dé€ phan tich nhu & phan 1.

Nudi c4y vi sinh vat viing ré thudng dugc tién hanh trén moi trudng sau : TPA, TAA.

Trén mdi trudng TPA thudng xdc dinh dugec nhém vi khuin huynh quang va mang
sic td (vang, khuidn lac mau dd sdng), trén mdi trudng TAA thudng phait hién thiy vi khuin
mang sic t6 miu vang va xa khudn.

Phan thuc hanh
Sinh vién ti€n hanh phan lap va nudi c4y vi khuin trén 2 moi trudng sau:
1. Moi trudng Ashby (diing d€ xdc dinh nhém vi sinh vat ¢§ dinh nito séng tu do trong
dat).
2. Moi trudng dich thé Vinograsdski (duing dé x4c dinh Clostridium pasteurianum séng
trong dat & diéu kién y&m khi)
Viét bdo cdo cdc két qud dat dudc

Bai 10.
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PHUGNG PHAP PHAN LAP ESCHERICHIA COLI (E. coli)

E.coli 14 dang coliform c6 ngudn géc tif phan phat trién duge & 44+0.5°C, sinh indol,
sinh nhiéu acid, khong sinh aceoin va khdng diing citrate 1am ngudn carbon duy nhat.

Nguyén tic: E.coli dudc phdt hién do kha niing 1én men lactose sinh hdi § 44+0.5°C
va ¢6 két quéa nghiém phdp IMVIC phi hgp.

1. Vatliéu

- Pipette khic vach 10 ml — 1 ml v tring

- Que ciy, dén con

- Nudc mudi sinh 1y 8.5% déng 6ng 9 ml vo trung

- Canh thang Lactose lodng déng 6ng c6 6ng sinh hdi

- Canh thang BGBL (Brilliant Green Bile Lactose 2%)

- Thach EMB Agar

2. Méi trudng nudi cay
+ Canh thang lactose broth (g.l')

Nuéc chiét thit 3g
Bacto pepton Sg
Lactose S5g
Nudc cat 1000ml
pH 6.9

+ Moi truong tang sinh: BGBL (g.l')

Pepton 10g
Lactose 10g
Mait bo 20g
Vebrilliant green 0.0133¢
pH 7.2

+ Moi truong EMB Agar (g.I)

Bacto pepton 10g
Lactose 10g
KQHPO4 2g
Agar 13.5g
Saccarose 5g
Eurin 0.4g
Methylen Blue 0.065¢
Nuéc cit 1000ml
pH 7.1
Phan thuc hanh
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Chuin bi miu: chon d6 nudi cdy tily theo loai nudc

Dung pipette hiit miu va pha lodng & cdc ndng do khéc nhau

Cay chuyén vio cdc 6ng nghiém lactose theo cdc mic pha lodng

D& ti 4m 37°C trong 24-48h

Dung que cdy cdy chuyén cic dng duong tinh vio moi trudng BGBL

Pé€ ti 4m 37°C trong 24-48h

CAy chuyén vio mdi trudng thach EMBA céc dng duong tinh.

D€ td &m 37°C trong 24h 14y ra doc két qua. Trén mit thach xuit hién cédc
khuén lac 4nh kim.
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Quy trinh nudi cdy -

-1
MAu nude
@ ﬁ Lactose Broth

10m  10ml  10ml 1.0ml 1.0ml 1.0ml 0.1ml 0.1ml 0.1ml
. >

1

Am tinh, khéng sinh khi

KIEM TRA BAN DAU

Vv
Nuéi trong 48 git' 6 37°C
]

Duong tinh, ¢6 sinh khi

Dt vao td am

KIEM TRA KHANG DINH
— Khéng xudt hién
246637 C khudn lac coliform
Dit vao tid 4m 24 gio §37°C
KIEM TRA HOAN TAT
Lactose Broth M truding dinh dudng
thach nghiéng
Néu c6 sinh khf # Tién hanh nhuém Gram, Gram 4m thi qua
_J trinh ki€ém nghiém hoan tat
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Bdng tinh s6 lugng vi khudn dua vao cdc két qua kiém nghiém

S0 lugng cédc 6ng c6 sinh khi S6 lugng c6 | 95% céc gidi han tin tudng
36ngc610ml | 36ngc61ml | 36ngc60.1ml | thé /100 ml Can dudi Can trén
0 0 1 3 <0.5 9
0 1 0 3 <0.5 13
1 0 0 4 <0.5 20
1 0 1 7 1 21
1 1 0 7 1 23
1 1 1 11 3 36
1 2 0 11 3 36
2 0 0 9 1 36
2 0 1 14 3 37
2 1 0 15 3 44
2 1 1 20 7 89
2 2 0 21 4 47
2 2 1 28 10 150
3 0 0 23 4 120
3 0 1 39 7 130
3 0 2 64 15 380
3 1 0 43 7 210
3 1 1 75 14 230
3 1 2 120 30 380
3 2 0 93 15 380
3 2 1 150 30 440
3 2 2 210 35 470
3 3 0 240 36 1300
3 3 1 460 71 2400
3 3 2 1100 150 4800

Viét bdo cdo cic két qua dat dudc.
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