BAI 1: CHUAN BI DUNG CU - PHA CHE MOI
TRUONG NUOI CAY VI SINH VAT

I. MUC PiCH YEU CAU

Biét cach bao g6i, 1am nat bong, khir trung dung cu bang ndi hap khu

triing & &p suat cao va bang ta say.

Nam vitng yéu cau, nguyén tic, cac budc thuc hién pha ché va khir tring

moi trudng nudi cay vi sinh vat.
VAT LIEU

II.

Ong nghiém, binh tam giac, pipet, dia petri ... sach dé bao goi.
Ong nghiém, binh tam giac, dia petri dé pha méi truong

Gon khong tham, gidy bao, thun...

Can cac loai

May do pH hoic giay do pH

Céc thuy tinh, diia khudy, phéu thaty tinh, mudng can héa chat, giay loc
Bép dién, ndi dun

Dao, kéo, gia 6ng nghiém

Agar, khoai tdy, nudc cat

Xilen

Gidy lau kinh hién vi

Céc loai hoa chat can cho pha ché mai truong dinh dudng

I1I. CHUAN BI DUNG CU

1. Bao g6i dung cu
1.1 Nguyén tac
Dung cu duoc bao gbi dé nudi cdy vi sinh vat phai dat do trung tinh, phai

that sach va khd, khdng bi niit mé.

Viéc bao gdi phai that kin va can than dé dung cu sau khi khir triing van

dam bao vo tring trong 16p gidy goi va Iy ra sir dung d& dang.

1.2 Phwong phap bao goi dung cu

Viéc bao goi dung cu gom hai khau:
Lam nut bong: d6i véi dng nghiém, binh tam gic, pipet...
Bao gdi: cho hau hét cac dung cu thay tinh.



1.3 Cach lam nat boéng

Dung mot miéng gon khong tham nuéc cudn lai, nhét vao miéng éng
nghiém sao cho vira du chat.

Yéu cau:

- Nut gon ¢6 kich thudc va do chat vua phai
- Pau nat phai tron, gon, phan ngoai 16n hon phan trong éng nghiém
- LAy nut ra hay dong vao d& dang.

Céch lam nat gon nay ciing dugc &p dung cho céc chai lo, binh cau, binh
tam giac... cach lam ciing twong tu nhu d6i v6i dng nghiém. Nhung lwong gon
st dung phai nhiéu hon va c6 thé duoc boc bang mot 16p vai gac.

1.4 Cach bao goi dung cu

Véi cac dung cu sau khi 1am nat bong, can duoc bao gdi phan cé nat bong
bang giay dau hay giay bao dé khi hap khtr trung nut bong khong bi w6t va dam
bao diéu kién v trung tot hon. Cach lam nhu sau:

- Cat cac manh giay hinh chix nhat véi kich thuéc tly theo dung cu can bao
goi.

- Quan gidy quanh phan dau cua ndt bng.

- Gap ong gidy sat vao ndt bong & mat trude va hai bén.

- Gap ndt phan giy con lai va cai sau vao bén trong.

Yéu cau:

+ Phan gidy bao ngoai phai chit va kin.

+ Bao bang gidy dau vai dung cu hap uét.

+ Bao bang gidy bao vai dung cu sy khd khi khir triing

Véi cac dung cu nhu pipet, dia pétri, que gat phai dung gidy bao kin toan
bo. CO thé thay gidy béo bang 1 hop nhom kin dung tat ca cac dung cu trén dé
Khur trung.

2. Phwong phap khir trung dung cu

C6 thé khtr tring bang mot s6 tac nhan Iy hoa nhu nhiét d6, buc Xa, loc va
hoa chat. Tac nhan khir tring dugc chon tily muc dich va vat liéu can kha tring.

- Céc dung cu thuy tinh bén véi nhiét nén thuong duoc khir tring bing
phuong phéap nhiét kho trong ti sdy. Cac thanh gat thity tinh dwgc khir tring bang
cach dot vai con 70°C va cac que cay kim loai dugc khir triing bang cach dot truc
tiép trén ngon lua.

- Truong hop can khir tring mdi truong nudi cay vi sinh vat, phuong phap nhiét
am bang ndi hap &p lyc (autoclave, 1atm, 121°C) thudng dugc sir dung dé cac thanh



phan hiru co ctia méi trudng khong bi chay, bién tinh va méi truong khdng bi mat
nudc
- Truong hop moéi trudng chia cac chit phan tir lwgng nho khong bén véi
nhiét nhu vitamin, amino acid, hodc huyét thanh chira cac protein 12 nhan té ting
truong, phuong phap nhiét am cd thé 1am bién tinh cac thanh phan nay nén
thuong dugc khir tring riéng bang phwong phap loc qua mang.
2.1 Khir tring dung cu, méi trudong bing ndi hip ap luc
Phuong phap nay thuc hién trong noi hap vé tring & p suét cao. La thiét
bi 1am bang kim loai, chiu dugc nhiét d6 va 4p suat cao, c6 kha ning tu dong
diéu chinh &p suat va thoi gian khtr tring theo yéu cau cia ngudi st dung.
- Nguyén tic hoat déng
Lam gia ting nhiét 6 bang hoi nudc bao hoa dudi mot ap suat Ién hon ap
suat binh thuong caa khi quyén. Khi ap suat hoi nuée ting 18n thi nhiét d6 ciing
tang theo nho hé théng van rat chat ché.
M&i quan hé giira 4p suat ghi trén &p ké véi nhiét d6 trong ndi biéu hién qua
bang sau day:

Ap suit (atm) Nhiét d6 (°C)
0 100
0,5 112
1,0 121
1,5 128
2,0 134

Phuong phap khu tring bang nhiét am cho phép diét ca té bao dinh dudng

1an bao tir cua vi sinh vat.

- Trinh ty cac bwéc sir dung ndi hap ap lwe nhu sau

+ BO sung nudc o day ndi dén vach quy dinh

+ Xép dung cu va vat liéu can khir tring vao gia dat bén trong ndi hap,
khong nén xép qué chat dé hoi nude Iuu thong dé dang

+ Pay kin nap ndi hap. Truong hop nap cé nhiéu dc van, can vin 6c theo
tirng cap doi xang nhau.

+ Mo van thong hoi giita 2 noi (truong hop ndi hap 2 16p)

+ Bat cong tic, dun ndi hap.

+ Khi nhiét 6 1én dén 80°C hoic 0,5 atm, ma tir tir van xa dé dudi hét khong
khi ra khoi ndi trong vong 3 — 5 phat cho dén khi ludng hoi nuéc thoat ra lién
tuc, dong van lai.



+ Khi &p suit 1én dén muc can thiét thi bat dau tinh thoi gian khir trang.

+ Khi du thoi gian khir tring, tit dién, cho nhiét 6 va ap suét ha xudng gia
tri 0 méi duoc mo ndp dé tranh gay ra tai nan hoic tranh ap suat thay d6i dot ngot
lam hu moi truong.

M6t s6 ndi hap hién dai co thé tu kiém soét thoi gian, ap suét va tu dudi khi
ra khoi ndi, cho phép bo qua mot sb thao tac twong ng & phan trén.

Cha y: dé dam bao an toan va hiéu qua cua viéc hap khu tring, ngoai viéc
than trong thuc hién ding qui trinh da chi dan, nguoi 1am thi nghiém can phai

+ Kiém tra myuc nuéc va bd sung lwong nudce can thiét trudc khi sir dung.

+ Vi nap ndi c6 nhiéu oc¢ van, can phai xiét 6¢ theo ting cap ddi ximg dé
dam bao do kin, tranh 1am nap néi bi chénh hoic hu vong dém cao su.

+ Tuyét d6i khdng ma nap noi khi kim chi nhiét do va ap suat chua tré vé 0.

+ Truc tiép theo ddi qué trinh hap khir tring cho dén khi két thic va ngt dién.

Céc binh tam giéc, chai lo, 6ng nghiém chira méi truong trude khi dugc
khtr tring bang phuong phap nhiét am can duoc day chit nhung dam bao cho
phép khdng khi va hoi nudc théng qua.

Thong thudng, cac hop petri hodc nat bong con dugc bao goi bang gidy
hoac gidy nhom dé tranh nguy co bi nhiém sau khi khir tring. Sau khi hap cac
hop petri can dugc say kho trudc khi dung.

2.2 Khir triing dung cu thiy tinh bing phwong phap nhiét kho

Céc hop petri, 6ng hat thay tinh bén vai nhiét c¢é thé duoc khtr tring bang
phuong phép say & 170°C trong 2 gio trong ti say. Trong trudng hop nay, cac
6ng hit can dugc nhét nit bdng khdng thim nudc ¢ dau hit. Hop petri, 6ng ht,
cac dung cu can khir tring khac duoc goi kin bang gidy hoic gidy nhom trude
khi say.

IV. PHA CHE MOI TRUONG

1. Khai niém chung

MBoi truong dinh dudng 13 hdn hop gom céc chat dinh dudng va céc chat c6
nhiém vu duy tri thé oxi hda kht, 4p suat tham thau cua té bao va su 6n dinh pH
cuia moi truong.

2. Céc yéu ciu co ban ciia méi trwong dinh dudng

Bat ky mot moi trudng dinh dudng nao dé nudi cay vi sinh vat ciing can dat
duoc c4c yéu ciu co ban sau day:

- Co du chat dinh dudng can thiét

- C6 do pH thich hop

- C6 @6 nhét nhat dinh



- Hoan toan vé khuan
- Khéng chira cac yéu té doc hai
3. Phwong phap lam méi truwong
3.1 Nguyén tic
Khi diéu ché méi trudng, ta dya trén cac nguyén tic sau déy:

- Dua trén co sé nhu cau vé cac chét dinh dudng va kha nang dong héa cac
chat dinh dudng cua ting loai vi sinh vat.

- DPam bao su can bing vé ap suat tham thiu giira mdi truong va té bao vi
sinh vat nén can diéu chinh ty 18 va ndong do cac chat trong thanh phan méi
truong.

- Pam bao cac diéu kién hoa ly can thiét cho cac hoat dong trao d6i chat
cua Vi sinh vat.

3.2 Cac bude 1am moi truwong dinh dudng

a. Pha ché

Can, dong chinh x4c ting thanh phan cia méi trudng va pha ché dung theo
trinh ty da huéng dan.

+ V6i moi truong 16ng: cac chit can dong xong cho hoa tan vao nudc

+ V6i moi truong dic: 14 méi truong long co bd sung thém agar (1,5 —
2,5%). Can hoa chat cho hoa tan vao nudc, bd sung lugng nude du theo cong
thizc. Cho agar vao, dun sbi va khudy déu cho dén khi agar vira tan.

b. Lam trong moi truong

Méi trudng nudi cay vi sinh vat — nhat 1a moi truong long can phai hoan
toan trong dé d& quan sét sy phat trién cua chlng. C6 thé 1am trong moi truong
bang nhitng phuong phap sau:

+ V6i méi truong long: nguoi ta loc qua vai man nhiéu lép, qua béng tham
nuéc hoic qua giay loc.

+ V6i méi trudng dic thuong loc qua vai man 2 16p hoic gidy loc trong diéu
kién c6 phéu loc nong.

c. Piéu chinh pH ciia méi trwong

D6 pH cua méi truong tuy theo ddi tuwong vi sinh vat nudi ciy va tiy theo
yéu cau khao ctru. Vi vay khi lam méi trudng can diéu chinh pH cho thich hop.

Muén diéu chinh pH ctia méi trudng, ngudi ta ding HCI, NaOH 0,1N hoic
nong d6 10%. Ciing c6 thé dung cac chat khac nhu HsPOs, HoPO4 H2SOs,
KOH....



Dé kiém tra pH cua moi trudng tot nhat 1a dung may do pH. Phuong phap
nay nhanh nhay va do chinh xac cao. Trong phong thi nghiém, nguoi ta thuong
dung chi thi mau xanh bromotinol (& pH = 7,3 chi thi mau xanh ¢6 mau lam luyc.
O pH < 6 ¢6 mau vang, & pH > 7,6 ¢ mau lam luc) hay gidy quy dé do pH.
Phuong phap nay tién loi, nhanh nhung d6 chinh xac khéng cao.

d. Phan phéi méi truwong vao dung cu

Nguoi ta thuong phan phbi méi trudng vao ng nghiém, dia petri, binh tam
giac. Néu 1a moi trudng dic, can phai dun cho agar vira tan rdi méi phan phéi
vao dung cu. Khi phan phdi méi truong vao cac dung cu thi can phai cha y:

+ Pbi vai 6ng nghiem: néu dung 1am méi truong thach nghiéng thi luong
moi trudng can duoc phan phdi chiém ¥4 thé tich dng nghiém.

+ Néu dung lam thach dtng thi lwong mai trudng 1a 1/2 - 1/3 thé tich dng
nghiém.

+ P4i voi binh cau hay binh tam giac, lugng méi trudng duoc phan phoi
chiém 1/2 - 2/3 thé tich cua binh.

+ Cac thao tac phai nhanh, gon, khéo 1éo dé méi truong khong dinh 1én
miéng dung cu hoic ndt béng va viéc phan phdi can thuc hién xong trudc khi
moi truong bi dong dac.

e. Khir trung méi trueong

Tuy theo tinh chat va diéu kién cu thé cua ting loai méi truong ma ché do
va phuong phap khir trung khac nhau nhu sau:

+ Phuong phép Pasteur

+ Phuong phap Tyndal.

+ Phuong phap loc bang dung cu loc vo khuan.

+ Phuong phap hap bang hoi nuéc bdo hda & &p suat cao

f. Phwong phap lam méi trwomng dac

- Lam thach nghiéng

Sau khi khtr tring xong, ta lay cac 6ng nghiém con long dat nghiéng trén
thudc gb hoidc que thay tinh sao cho thach trong éng nghiéng téi 2/3 chiéu dai
ctia 6ng. Tuyét d6i khong dé thach cham vao nit bong. Dé yén cho dén khi thach
déng dac. Yéu cau mat thach phai phang, nhan, khdng bi dut (hinh 3a)

- Lam thach ding

Cho c4c 6ng nghiém véi lwong méi truong dic chiém Y% dén 2/3 6ng
nghiém. Thach con néng ta dé ding 6ng thach vao gia, dé yén cho dén khi moi
trurong ngudi va dong dac (hinh 3Db).



- Do thach vao dia petri (hinh 4)
Trong toan b qui trinh d6 thach vao dia petri déu thuc hién trong ta cay vo
triing va gém cac thao tac sau:
+ M0 bao géi gidy cac dia petri
+ Tay phai cdm dung cu chtra méi trudng
+ Tay trai lay nit bong ra va ho miéng binh trén ngon dén con.
+ Nghiéng binh va rot nhe méi truong vao dia petri sau khi tay trai mo hé
nap trén cua dia
+ Day nap trén lai, xoay tron dia petri dé moi trudng duoc phan phéi déu
trén mat dia.
+ Pé yén cho mdi truong nguoi va dong dic.
+ Lat nguoc hop cho day Ién trén.
Chay:
Thao tac d6 thach phai hét sirc khan truong va khéo 1éo dé han ché sy nhiém
khuan.
Mt thach phai phang, nhin, c6 d6 day khoang 2 mm.
Sau 1 — 2 ngay kiém tra xem méi trudng c6 nhiém khuan khong roi moi st
dung.

Nhé viét vao nhan tén méi truong, ngay pha ché.

Hinh 1: Hinh 2: Cach d6 thach vao dia petri
Cach dat thach nghiéng (a);
Cach dit thach dtng (b)

g. Bao quan va kiém tra méi truong

MBoi truong chua dung can duoc bao quan & chd mét, han ché tac dung cua
anh sang, nhiét d6 tir 0 — 5° C va khong dé méi trudng bi khd.

Trudc khi sir dung, dé kiém tra do vo khuan ciia moi truong nguoi ta thuong
dit ching vao ta 4m 37°C, trong 48 — 72h. Sau lay ra quan sat loai bo cac moi



truong cd vi sinh vat phat trién va chi st dung nhitng ng nghiém, nhimg dia
petri c6 mdi truong dat yéu cau.
3.3 Pha ché mot s6 méi trwong thong dung

a. Méi treong PGA (potato glucose agar): dung nudi cay nam maéc.

- Khoai tay 200g.

- Glucose 20 g.

- Agar 20g.

- Nudc cit 1000ml.
- pH 6,5

Cach pha ché:
Can lugng can thiét cac thanh phan méi truong di cho 1000 ml moi truong

PGA

- Khoai tay got sach v va rira sach, diing dao cat thanh céc 1at, nu soi roi
loc lay nuéce chiét

- Cho glucose vao dich chiét khoai tay va lam tan hoan toan. B6 sung luong
nude cho du theo cong thirc

- Cho agar vao, dun sdi va khuay déu cho dén khi agar tan hoan toan.

- Dung phéu thiy tinh, rét méi trudng vao 6ng nghiém dé lam thach
nghiéng. Bay ong nghiém bang nut bong.

- Khirtrung 1 atm/15 pht.

- Sau khi hap v6 tring xong, lay ra va dé nghiéng mot goc 20°. Bé ngudi
cho moi truong dac lai.

b. M0i trwong peptone léng: nudi cay vi khuan.

- Cao thit 590
- Peptone 109
- Nudc cat 1000 ml

Céch pha ché:
- Can dung cac thanh phan trén cho vao trong cdc chira 1000ml nudc cat.
Pem dun nhe cho tan déu.

Dung phéu thay tinh rét vao mdi éng nghiém 5ml.

Day nat bong, goi gidy va hap vo tring 1 atm/15 pht.
Néu pha moéi trudng peptone dic thi bo sung thém 20 gam agar/1 lit.
c. Moi trweong PCA (Plate Count Agar).
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- Can chinh xac 23,5 g méi truong bot tdng hop khd cho vao céc chira
khoang 600 ml nuéc cat, dun cho tan méi trudng trén bép dien.

- Khi méi truong da tan déu bd sung thém nudce cét cho da 1000 ml.

- Phan vao 9 binh tam giac méi binh khoang 60 — 80 ml méi truong.

- Tat ca déu 1am nat béng, gdi gidy va hap vé tring 121°C/15 phdt.

d. Méi trueong Gause: dung dé nudi cay xa khuan

- Tinh bot tan 20,09

- K2HPOq4 059

- MgS04.7H20 0,59

- KNO3 1g

- NaCl 059

- FeSOq4 0,19

- Thach 209

- Nuéc 1000 ml

- pH 72-74
e. Mdi trwong Hansen: dung dé nudi cay nAm men

- Glucose 509

- Peptone 109

- KH2POq4 39

- MgSO4 39

- Agar 209

- Nudéc cat 1000 ml

- pH 6

V. THUC HANH VA BAO CAO KET QUA
- Thuc hanh bao goi va kht tring cac loai dung cu: 6ng nghiém, éng hut,
que gat, dia petri, binh tam giac...

- Thyc hanh pha méi trudng dinh dudng nudi ciy vi sinh vat.

Cau hoi:

1. Trinh bay muc dich va nguyén tic co ban cua viéc bao goi dung cu?

2. Trinh bay nguyén tic hoat dong va cac budc sir dung noi hap vé tring?

3. Trinh bay nhitng nguyén tic va yéu ciu co ban cua viéc pha ché moi

truong dinh dudng?

4. Trinh bay cic buéc ché méi truong dinh dudng ma nhém duoc phan

cong?
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