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Bai 1 CAC QUY TAC AN TOAN

TRONG PHONG THI NGHIEM VI SINH

I. NHUNG QUY PINH CHUNG

Thao tac an toan 1a yéu cau cuc ky quan trong ddi véi thi nghiém vi sinh vat. Vi sinh
vit co kich thuéc nho bé ma mit thuong khong nhin thiy duoc. Trong qué trinh 1am thi
nghiém, chung ta thuong thao tac véi sé luong rat 16n va dam dic té bao vi sinh vat. Bén
canh nhitng giéng, loai vi sinh vat cd ich la nhitng giong, 10ai c6 kha ning gy bénh va co
hai d6i véi st khoe con ngudi. Mat khac, trong qua trinh thi nghiém ching ta ciing phai st
dung nhiéu loai hoa chat, trong d6 c6 nhitng héa chat cé doc tinh, chinh vi thé, nguoi 1am thi
nghiém trong phong thi nghiém vi sinh vat can tuan thir c4c qui tic co ban sau day:
Nhirng nguoi khéng ¢ nhiém vu khong dugc vao phong thi nghiém.
Khi vao phong thi nghiém phai mac ao Blouse (cai khuy kin), cot toc gon gang.
Khong ndi chuyén on ao, gitr gin trat tu.
- Khong in udng, hat thudc trong phong thi nghiém.
Mang khau trang, gang tay khi thao tac véi vi sinh vat va hoa chat.
Trén ban thi nghiém chi dé vat dung thi nghiém, sé ghi chép, gidy ghi chép. Tat ca cac vat
dung ca nhan, 4o khodc, tli xach, sach ve,... phai dé dang noi qui dinh.
- Trudc va sau khi két thic thi nghiém, phai sat tring mat ban bang cac hda chat sét tring
d chuan bi san va lau kho.
- Can ghi cha tén chang, ngay thang thi nghiém, ngudi 1am thi nghiém Ién tat ca cac dia
petri, 6ng nghiém,...
- Tuyét dbi khong dé moi truong hay vat pham co vi sinh vat day Ién quan 4o, sach vo va
dung cu ca nhan. Bong thoi ciing phai chl y bao vé da va quan 4o khoi bi dinh hoa chat va
thudc nhuom.
- Can than khi thao tac véi dén con hodc dén Bunsen. Tat ngon ltra khi chua c6 nhu cau sir
dung hodc ngay sau khi thuc hién xong mdi thao tac. Tuyét doi khong dung dén con dé moi
ltra dén con.
- St dung qua bop cao su khi thao tac éng hat dinh lugng (pipette). Tuyét déi khdng hat
hoa chat, méi truong bang miéng.
- Khéng tu v str dung trang thiét bi, dung cu trong phong thi nghiém khi chua duoc huéng dan
cu thé. Sir dung theo hudng dan, hét sic than trong, tranh lam d6 v& va hu hong.
- Tét ca cac vat liéu bi nhiém ban can phai duoc khtr tring trude khi viat bo hoic st dung lai.
- Két thac thi nghiém phai vé sinh cac thiét bi, dung cu da sir dung theo dung quy trinh va
sap xép vao dung noi qui dinh.
- Rira tay sach sé trudc khi roi phong thi nghiém.
- Tét ca cac trudng hop tai nan phai bao céo cho can bo huéng dan thi nghiém dé kip thoi
va xu ly.



Il. MOT SO LUU Y VOI SINH VIEN

Truéc khi thyc hanh:

- Can doc bai trudc nodi dung toan bai dé hinh dung duoc khdi lwgng cong viéc s& lam.

- Hiéu rd nguyén tic, muc dich cua cac thi nghiém.

- Poc can than céch tién hanh thi nghiém.

Trong gio thyc hanh:

- Ghi chd can than nhirng cin dan cua giang vién vé cac thao tac va qui trinh thuc hanh.
- Thuc hién thi nghiém theo dung huéng dan caa giang vién.

- Trong qua trinh thi nghiém c6 nhitng thao tac, cong doan khdng rd can hoi lai giang vién
huéng dan.

- Ghi chép can than cac cha y quan trong cua thi nghiém va két qua caa méi thi nghiém.
Két thic thuc hanh:

- Lam bao céo thyc hanh theo yéu cau caa giang vién.



Bai 2 THIET BI - DUNG CU

PHONG THi NGHIEM VI SINH

I. TRANG THIET BI
1. Ta say (vacuum oven): nhiét do tir 60°C — 200°C, dung dé say kho, khtr tring céc
loai dung cu chiu dugc sitc ndng khd, cha yéu 1a dung cu thay tinh, kim loai.

Hinh 2.1 Tu say

2. Ta 4m (incubator or etuve): nhiét d6 tir 20°C — 60°C, ¢6 ché d6 6n dinh nhiét do,
duoc sir dung dé nudi ciy vi sinh vat tai nhiét do thich hop cho sy sinh truéng va phat trién
cua chang.

3. Ti lanh hay ta mat (freezer): ding bao quan mdi trudng da pha ché, gidng vi
khuan, cac ché pham sinh hoc (vaccin, huyét thanh, dia gidy khang sinh,...), hoa chat, thuéc
thir dé phan hay ¢ nhiét d6 thuong.

4. Noi hap wét (Autoclave): thiét bi nay cap nhiét bang hoi nuéc ¢ &p suat cao (hoi
nudc bdo hoa & &p suat cao), duoc st dung dé hap khi tring méi trudng, mot sé nguyén ligu
va dung cu thi nghiém.

A

Hinh 2.2 N&i hép ap luc hoi e
(A) Autoclave, (B) Noi hdp ban tu dong

5. Can phan tich dién ti (analytical balance): trong luong tir 100pug — 200g. B9
chinh xé&c 10 g. Can ky thuat (technical balance): o chinh xac 102g. Ding can hda chét,
moi truong.



A B
Hinh 2.3 A- can phan tich, B- can ky thuat
6. Ti ciy vo trung cé dén cuc tim (UV) (flux laminar): tao khéng gian vo triing duoc str
dung dé thao tac véi vi sinh vat nhor hé théng dén tir ngoai va bo phan théi khi vo tring.

B

B LAECULTURE

Hinh 2.4 Tu cay
7. May ly tam (centrifuge): Dung tach cac chat & cac pha ran - long ra khoi nhau
nhu tach sinh khéi té bao ra khoi méi truong nudi cdy, tach hdng cau, enzyme, ...

Hinh 2.5 May ly tdm



8. May lic (shaker): Thiét bi dung dé nudi ciy, nhan gidng vi sinh vat bang cach lic
cac binh nudi cdy theo céc chiéu khac nhau (lic vong va lic ngang) mot cach déu din dé
tang lugng oxy hoa tan trong moi truong.

Hinh 2.6 May lic
9. Kinh hién vi (microscope): c6 vai trd rat quan trong nghién ciru vi sinh vat. Dung
nghién ctu, quan sat té bao vi sinh vat vé dic diém hinh thai, sinh ly nhd vao kha ning
phong dai cuia kinh (s& gigi thiéu chi tiét & muc 111).
10. May do pH (pH meter): do pH dung dich, méi truong nudi cayi,. ..

Hinh 2.7 A- may do pH dé ban, B- may do pH cam tay

11. May cat nuéc (single/ double water stills): dung dé cat nudc.

Hinh 2.8 May cét nudc 1 1an
5



12. Bé 6n nhiét (water bath): chira nudc va duge cai dat ¢ nhiét do nhat dinh dé 6n
dinh nhiét 6 cho nhitng thi nghiém can su 6n dinh vé nhiét do.

Hinh 2.9 Bé 6n nhiét
13. Noi lI&n men (fermenter): thiét bi 1&én men nudi cay vi sinh vat
‘ R !

Hinh 2.10 Nbi 1én men

14. Céc thiét bi khac nhw: may dém vi sinh vat, may quang pho, sy déng kha,...
Il. DUNG CU

1. Dung cu thiy tinh: c6 nhiéu loai véi nhiéu kich ¢& khac nhau nhu binh tam giac,
6ng nghiém, dia petri, lam kinh, diia thuy tinh, que trang, ng dong, cc dong, binh dinh
mtec,... yéu cau phai sach, trong, trung tinh. Truéc khi ding dé dung méi truong, dung cu
thay tinh phai duoc say khé, lam nat bong va khir tring bang ndi hap hoic trong ta say kho.
- Péi véi dung cu mai: can ngam nude hoic dung dich H2SO4 lodng trong 24 gio. Sau do
méi rira lai bang nuéc hoic xa phong nhiéu lan cho dén khi pH trung tinh.
- Déi voi dung cu di qua st dung con chira méi trudng va vi sinh vat, can khi tring rdi moi
rira sach bang xa phong, phoi va say kho.
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- Pbi véi dung cu bi bAm ban, can ngam thém véi dung dich sulfocromic vai gio, sau d6 ria
lai biang nuéc sach.
Dung cu sach khi dua 1én 4nh sang khong c6 vét mo va vét bon.

2. Céc dung cu khéc: nhu dén con, gia éng nghiém, que cdy, Kep, kéo, bom tiém
nhya, dau tip, bép dién,. ..
111. GIO1 THIEU CAC LOAI KINH HIEN VI

1. Kinh hién vi nén den
* Nguyén tdc: anh sang thuong chiéu tir dudi 18n, qua ria cua tu quang nén den, chiéu hat
vao xung quanh tiéu ban, nhiing tia sang nay bi tiéu ban 1am khic xa rdi dwa vao vat kinh.
Tiéu ban duoc soi sang ryc trén nén den, gidng nhu trong phong toi ¢ Mot tia sang manh
chiéu vao, gidp thay rd ting hat bui trong khong khi bi tia sang chiéu vao.
* Chitc ndng: quan sat hinh thai va dic tinh cia mét s6 vi khuan ma kinh hién vi thuong kho
quan sat.

2. Kinh hién vi d6i pha
* Nguyén tdc: anh sang thuong bi d6i pha va bién d6 dao dong bai cau tric dic biét cua tu
quang kinh, vat kinh va thi kinh.
* Chite ndng: ding quan sét rd nét cac cau tric nho nhu tién mao, cac 16p mang.

3. Kinh hién vi huynh quang
* Nguyén tgc: chim tia tir ngoai chiéu vao tiéu ban di nhuém mau bang cac chat huynh
quang. Trong té bao, cac cau trdc khac nhau s& phét quang véi mau sac khac nhau.
* Chure ndng: quan st va phan biét dugc céc cau triic khac nhau trong té bao vi sinh vat.

4. Kinh hién vi dién tir
* Nguyén tdc: chum tia dién tr budc song rat ngan, ning suat phan li rat 16n nén d6 phan
giai cao, gilip phan biét 2 diém rat gan nhau.
* Chure ndang: ding quan sét virus, cdu tric phan tir cua té bao.

5. Kinh hién vi quang hoc
* Nguyén tgc: ding anh sang c6 budc song tir 500 nm — 560 nm trong chtim 4nh sang thuong dé
tao ning suét phan ly I6n gilp phan biét 2 diém cach nhau khoang 0,2 um tro Ién.
Hé théng phong to caa kinh hién vi quang hoc gom hai bo phan: vat kinh (quay vé phia vat
quan sat) va thi kinh (quay vé phia mat nhin). Mdi bo phan nay 1a mot hé thdng thau kinh hoi
tu phirc tap, mau vat can quan sat AB duoc dat trude vat kinh mot khoang cach 1on hon tiéu
cu cua vat kinh mét chat. Anh that dao nguge A’B’ cua vat sé thu duoc & bén kia vat kinh,
nam trong khoang tiéu cy cua thi kinh. Thi kinh hoat dong nhu mot kinh IGp. Qua thi kinh,
ngudi ta s& thay anh a0 A”’B”’ dugc phéng to 1&n caa anh that A’B’
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Vit kinh Thi lk'l'n'h h‘:Ié't

Hinh Nguyén tic quang hoc cua kinh hién vi.
* Chure ndng: quan sat té bao vi sinh vat, ky sinh tring, té bao dong vat, thuc vat.
* C4u tgo: gom 2 phan
- Hé thdng co hoc: gia kinh gom chén kinh, than kinh, try d& va xoay thi kinh, 6 gin va xoay vat
kinh, ban kinh, thanh truot di chuyén tiéu ban, 6¢ di chuyén thanh truot, kep gitr tiéu ban, c di
chuyén tu quang kinh, ¢ diéu chinh so thé cap, dc diéu chinh thir cap (vi cap).
- Hé thdng quang hoc gdm: thi kinh, vat kinh, tu quang kinh, man chin sang, ngudn chiéu
sang (dén dién chiéu sang va/ hoic kinh chiéu sang.
Ngoai ra, & kinh ding nguon chiéu sang 1a dén dién thi c6 thém bo phan cung cép dién nhu phich
cam, day dién, cau chi, mach dién (trong chéan kinh) va nat diéu chinh cuong d6 chiéu séng.

Thi kinh (x 10, x 15)

Tru d8 va xoay thikinh

O gén va xoay vt kinh
Vit kinh
Ban kinh

- Thén kinh
Thanh kep giit tiéu ban

Oc diéu chinh mang - Oc sd cdp (tho)

chin sing / b

Tuquangkinh _ — == —pl g Oc i cip (vicip)
Guong chiéu sdng N -
N

L — Chan kinh hién vi

Hinh Cac b6 phan KHV quang hoc — dung guong.
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Hinh Cac b6 phan KHV quang hoc — dung dén.
* Nguyén tac hoat dong: vat kinh 1a hé théng quang hoc phirc tap gdm mét sb thau kinh truc
tiép phong dai mau vat. Cac thau kinh sap xép theo thu tu, thau kinh nhé ngoai cing huéng
VAo tiéu ban c6 do phong dai 16n nhat. B phong dai cua kinh phu thudc tiéu cy, tac ban
kinh cong cua thau kinh. Thau kinh cang cong, tiéu cu cang ngin thi kha ning phong dai
cang Ién.
Co0 2 loai vat kinh:

e Vit kinh kho d6 phong dai nho nhu x8, x10, x15, x40, x45.

e Vatkinh dau c6 6 phong dai Ién nhu x90, x100.

Thi kinh cling c6 ciu tao phuc tap, gom 2 thau kinh, mot huéng vé mat nguoi xem, mot
huéng vé vat kinh. Thi kinh phong dai mét lan nira anh do vat kinh thu vao, 1am anh to 1én,
xem 10 hon.

Do phong dai cua kinh = 36 phong dai cua vat kinh x dd phong dai caa thi kinh.,

Vi du: Do phéng dai caa vat kinh: x100
Do phong dai cuaa thi kinh: x10
Do phong dai caa kinh: 100 x 10 = 1.000 lan.

Ning suit phan ly (46 phan giai) cua kinh hién vi 13 dai lugng cho biét kha ning phan
biét hai diém cta vat quan sat nam sat nhau. Nang suat phan ly cua kinh quan trong hon do
phong dai, va la tiéu chuan chinh dé chon kinh hién vi. Néu khoang cach giira 2 diém nam
cang sat nhau ma van c6 thé phan biét duoc thi nang suat phan ly cua kinh cang cao.

Khoang cach nay phu thudc chiéu dai séng anh sang sir dung va sb luong tia sang di vao vat
kinh, duoc biéu hién bang cong thic:




A

d=
2nsina
Trong do: 1 : Po dai budc séng phat ra tir mau vat
n : Chi sé chiét quang cua moéi trudng gitra mau vat va vat kinh
a : Ntra g6c m¢ cua vat kinh

2nsina : Tri s6 mé cua vat kinh
Nhu vay, mudn c6 d6 phan ly cao phai dung 4nh sang c6 budc séng that ngan, hoic dung
vat kinh c6 tri sé ma 16n. Néu dung vat kinh ¢ tri sé ma 0,65 va soi véi anh séng trang (c6
budc s6ng trung binh 1 = 0,55 mm) thi khoang céch nhé nhat c6 thé nhin thiy 5 duoc 1a:;
0,55
d=—=0,85um
0,65
Véi nhiing chi tiét c6 khoang cach nhau dudi 0,85 mm thi ngudi ta khdng phan biét
dugc. Trong khi d6 néu dung thi kinh c6 d6 phong dai 16n hon ciing khong ich gi ma phai
thay vat kinh khéc c6 tri s6 mé lon hon.
Néu thay vat kinh chim (vat kinh dau x100) thi khoang céch nho nhat gitta cac chi tiét
ctia vat soi co thé thiy duoc 1
0,55
d=—— =044 um
1,25
Vi 1 di x4c dinh bai nguon anh sang thay, mudn giam d dé ting kha nang phan tich cua
kinh thi chi c6 cach 1a ting nsina. Trong sé ndy goc a bi gisi han bai nhiéu sai léch kho diéu
chinh, con lai 1a chi sé chiét quang n. Nhung n khong duoc cao hon chi s6 chiét quang cua
c4c thau kinh trong vat kinh, nén nguoi ta chi nang n giira vat kinh va mau vat bang mot
chat dau goi la dau bach huong (dau cede) dé dat chi sé chiét quang téi da mong mudn bang
chi s6 chiét quang cua thau kinh.
n khong khi = 1,000
n thay tinh = 1,515
ndausoi =1,520
Chiét suat anh sang cua khong khi nho hon thity tinh, nén tia sang khi di qua tiéu ban
thaty tinh s& bi khlic xa mot phan. Phan phia ngoai cua tia sang do bi khic xa nén khong di
vao duoc vat kinh. Vat kinh c6 do phong dai Ion thi duong kinh cua thau kinh cang nho,
luong tia sang di vao duoc vat kinh rat it, nén khong thiy rd anh. Dé han ché nhuoc diém
nay ta diing dau soi c6 chiét suat anh sang gan bang thay tinh, thity tinh va dau soi dugc xem
nhu mot moi truong ddng nhat. Anh sang di qua khéng bi khlic xa, nén tap trung day du vao
vat kinh, gitip xem rd anh. Nang suét phan ly cua kinh cang cao thi géc nghiéng cang 16n va
budc séng cang nho. Tang goc nghiéng bang cach ché tao vat kinh sao cho vat quan sat (tiéu
ban) duoc dat gan vat kinh,
10
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Hinh DPuong di cua tia séng Hinh Nguyén ly hoat dong cua vat kinh dau

Kinh tu quang l1a hé théng thau kinh dung tap trung anh sang vao tiéu ban, ting cudng
d6 chiéu sang, rat quan trong khi dung vat kinh dau.

Vi vat kinh kho ta dung tu quang c6 d6 mo (A): 0,20 — 0,65.
Véi vat kinh dau thuong ding tu quang c6 d6 mo tir: 1,20 — 1,30.

Trong tu quang c6 mang chan sang, khi tia sang cang manh thi mau cua vat quan séat
cang md nhat, nén khép bét man chan sang lai. Nguoc lai, can mé hét chan sang ra, khi
dung vat kinh dau.

Piéu chinh ty quang can luu y:

- Khi ngudn sang ¢ xa thi diung guong phing, Vi tu quang chi tap trung duoc cac tia sang
song song.
- Piém gitra cua tu quang phai tring véi truc quang hoc caa kinh.
- b6 mo cua tu quang phai teong ing hon d6 mo cua vat kinh.
Vay ta ding mang chin sang diéu chinh cho d6 mé cua tu quang nho di, loai bot anh sang
khuéch tan 1am anh rd hon (mbi twong quan gitra vat kinh va 14 chan diéu chinh anh sang)
- Ngudn sang quyét dinh hinh anh cia tiéu ban, 46 phong dai cang cao thi nguon sang phai
cang manh. B¢ diéu khién cudng do chiéu sang c6 thé dung deén chiéu sang roi hoic lap vao
dé kinh két hop véi mang chan sang.
* Céch sir dung: trudce khi sir dung phai kiém tra tat ca cac bo phan caa kinh, dung khin
mém dé lau cac bo phan cua kinh (Chl y: chi lau bén ngoai, khong théo roi cac bo phan caa
kinh), dé kinh ngay ngan vira véi tim ngdi, sau d6 tién hanh tuan ty cac budc tiép theo dé
soi tiéu ban.

+ Budc 1: Lay anh sang

Péi vai kinh hién vi phai diung guwong dé iy anh sang tir bén ngoai thi lam nhu sau:
Chon phia sang nhat dé 1am nguén sang, quay guong vé phia ngudn sang da chon (néu anh
sang manh thi ding mit phang, néu anh sang yéu thi ding mat 16m cua guong), mé que chin
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sang néu hé théng chan sang bi déng. Mét nhin qua 16 trén mam kinh, tay diéu khién guong
sao cho thdy mat trén hop tu quang c6 1 chim sang manh 1a dat yéu cau. Xoay vt kinh nho
nhét (vat kinh 10) vé truc kinh (khi nghe tiéng cach nhe 1a da dang vi trf).

Mt nhin vao thi kinh, thay vi truong sang tron déu 1 dugc. Néu vi truong chwa sang tron
déu thi mat nhin vao thi kinh, tay diéu khién guwong cho dén khi dugc vi trudng sang tron déu.

Péi véi kinh hién vi ding anh sang dén thi cim day dén vao 6 cam, bat cong tic, diéu
khién nim chinh anh sang & dé kinh dé c6 dugc anh sang thich hop. Xoay vat kinh nho nhét
(vat kinh x10) vé truc kinh nhur trén.

+ Budc 2: Dat tiéu ban vao mam kinh

Trudc khi dat tiéu ban vao mam kinh, phai chon mat phai, mat trai caa tiéu ban. Mat phai
cua tiéu ban thuong cd dan lamen, dan nhan (néu c6 lamen va nhén) hozc lam giam bét d6 16a
cua guong khi dé nghiéng soi ra anh sang (néu khong cé lamen, khdng cé nhan).

Pé mat phai cua tiéu ban I1én trén, tay phai mo kep tiéu ban, tay trai cam phia dau nhan
tiéu ban, dat tiéu ban vao mam kinh va tay phai tha kep gitr tiéu ban ra. Tiéu ban dugc git
chit vao xe day, trén mam kinh.

Duing 6¢ xe day dé diéu chinh sao cho mau vat nam ding vao truc kinh (giita 16 mam kinh).

Cha y: C6 thé dung diém sang cua hop tu quang dé 1am diém chuan khi diéu chinh mau
vat vé& diém truc kinh, néu mau vat nho qué.
+ Budc 3: Quan sat

Nguyeén tic bat budc khi quan sat 1a phai quan sat dugc & vat kinh c6 do phong dai nho,
réi mgi chuyén sang quan st ¢ vat kinh c6 do phong dai Ién hon ké no.

Xem tiéu ban ¢ vat kinh x10:

- Ha tu quang kinh xudng dudi (tirc ting khoang cach tu quang véi tiéu ban, thi trudng mo di).

- Xoay vat kinh x10 vao khép ciia 6 d& vat kinh (hudng vat kinh vao tu quang).

- Mait nhin vao ban dat tiéu ban (khdng nhin vao thi kinh), hai tay xoay ¢ diéu chinh so cip
dua dan vat kinh huéng dén tiéu ban (khong duoc cham vao tiéu ban).

- Pat mat huéng vao thi kinh, hai tay xoay cham dc diéu chinh so cap hudng ra xa tiéu ban
dén khi mét thay ré dan tiéu ban mau vat thi dung lai.

- Hai tay nam 6c vi cap diéu chinh cho anh ré nhat.

- Mat vin huéng vao thi kinh, diéu chinh mét lan nita khoang cach cua tu quang kinh voi
tiéu ban va mang chan sang sao cho anh r nhit.

Xem tiéu ban ¢ vat kinh x40:

- Néng tu quang kinh 1én vira phai (thi truong sang hon).

- Xoay vt kinh x40 vao khép ciia 6 d& vat kinh (huéng vat kinh vao tu quang).

- Pat mat hudng vao thi kinh, cd thé nhin thay ngay hinh thai cuia mau vat (d6i khi khong rd
lzm). Hai tay nam &c vi cap diéu chinh cho anh rd nhat.

- Mt van hudng vao thi kinh, diéu chinh mét lan nita khoang cach cua tu quang kinh voi
tiéu ban va mang chan sang sao cho anh rd nhat.
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Xem tiéu ban & vat kinh x90, x100:
Nang tu quang kinh Ién sat tiéu ban, mé cuong do séang tbi da (thi trudng sang nhat).
Xoay vat kinh x100 vao khép cuaa tru do vat kinh (hudng vat kinh vao tu quang).
Nho mot giot dau soi vao gitra tiéu ban.
- Mit nhin vao ban dat tiéu ban (khdng nhin vao thi kinh), hai tay xoay 6¢ diéu chinh so cip
dua dan vat kinh huéng dén tiéu ban vira cham vao tiéu ban thi ding lai.
- Pat mat huéng vao thi kinh, hai tay xoay cham dc diéu chinh so cap hudng ra xa tiéu ban
dén khi mét thay rd dan tiéu ban mau vat thi dung lai.
Luu y: Khi di chuyén vat kinh qua xa, dau vat kinh khdng con nhing vao giot dau soi thi thi
truong toi han di.
- Hai tay nim 4c vi cip diéu chinh cho anh rd nhat.
- Mait vin huéng vao thi kinh, diéu chinh mét Ian nita khoang cach cua tu quang kinh voi
tiéu ban va chinh mang chan sang sao cho anh ré nhat.
* Bao qudn
- Sau khi sir dung xong, xoay tat ca cac vat kinh ra trudc, mo kep tiéu ban, 1y tiéu ban ra tra
vé chd cii, ha mam kinh, ha hop tu quang. Dung hai tay bé kinh cat vao ta chong am (ti bao
quan KHV).
- Phai giir gin kinh ludn luén sach s&, khong dé bui ban va hoa chat dinh vao. Luén ludn git
kinh & noi kho rao, mat mé dé cac bo phan quang hoc khong bi méc.
- Khi lau kinh, khi sir dung kinh, khong dugc thdo roi cac b phan cua kinh. Khéng duoc
ding tay xoa trén mat cac thau kinh, ma nén diing mot bat 16ng nho sach dé chai bui ¢ cac
mat kinh hozc ding bong mém, sach dé lau.
- Néu sir dung vat kinh x100 thi phai ding dung dich pht hop tham vao gidy chuyén dung
dé lau sach dau cede dau vat kinh x100.
- Tranh moi sy va cham manh vao kinh, khong danh d6, danh roi kinh. Néu di chuyén kinh ra
khoi phong thi nghiém, nhat thiét phai dua kinh vao hop cua nd cé chén 16t can than.
- Néu phat hién c6 1 hu hong nao d6, nhat thiét khong duoc ty y thao ra sira chira ma phai
bao véi can bo hudng dan biét dé xir ly.
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Bai 3 PHUONG PHAP KHU TRUNG

I. GIOI THIEU
Sau khi khtr tring can dam bao su vo tring tuyét ddi cho dung cu, méi trueong va vat

pham, khong lam thay d6i chat lugng mau vat va bao dam an toan tuyét ddi cho nguoi st
dung. Cac phuong phap khtr tring hoat dong chii yéu dya vao céc tac nhan Iy hoa (nhiét do,
birc Xa, loc va héa chat) dé diét vi sinh vat. C6 thé khir tring bang phuong phap nhiét kho
hoac nhiét am. Vi tac nhan kht triing btc xa, niang luong chiéu xa ¢ budc song ngan (tia
X, tia gamma) c6 kha ning ion héa phan tir nuéc tao ra cac gbc tu do tac dung phéa hay
DNA, mang lipid va protein trong té bao. Cac dich long c6 thé dugc khtr tring bang cach loc
qua mang véi kich thudc 16 0,2 mm, cho phép dich long di qua va giit lai tat ca vi khuan va
cac Vi sinh vat c6 kich thudc I6n hon. Ethylen oxid, Triethyl glycol, chat diét khuan, khang
sinh....dwoc sir dung dé khir tring, e ché su song va ting truéng cua vi sinh vat. Tac nhan
khtr tring duoc chon tly muc dich va vat liéu can khir tring.
1. Khir tring bang nhiét

a. Nhiét kho (16 Pasteur hay ta siy): dung dé khu tring cac dung cu bang kim loai hay
thity tinh. Qua trinh nay duoc thuc hién trong ta sy (Ia mot 10 siy kin bang kim loai, dugc
d6t nong bang dién tré hay chat khi). Nhiét do trong ti say c6 thé 1én dén 180°C va khi nong
toa déu trong ta. Dung cu duoc sy & 180°C/30 phut hay 160°C/2 gior. Tat tu say khi sir
dung xong, cho nhiét @6 giam dwéi 80°C maéi dwoc mo cira tu.

b. Nhiét am: phuong phap nay 1am néng nhanh, hoi néng nhiéu va thim sau vao pham
vat. Vi sinh vat chét vi protein bi dong két lai.

Bang 3.1 Nhiét do va thoi gian khir tring bang nhiét am

Nhiét do khir trung
.. . Te bao dinh dwdng Bao tir
Visinh vat Nhietdo | Thoigian | Nhistdo | Thoi gian

(°C) (phut) (°C) (pht)
NAm men 50 — 70 5-10 70— 80 5—10
Nam méc 60 5-10 70 5-10
Vi khuan khong bao tt | 60— 70 5-10
Vi khuan c6 bao tur 60 — 70 5—10 120 12
Siéu vi trung 60 — 70 5—10

c. Ho tryc tiép trén lira: que cay, kéo, kep...co thé duoc khir triing theo céch nay hay 1a
nhling vao ¢on rdi ho.

d. Phwong phap hap Pasteur (hap céch thay): sita, kem, thic udng 18n men phai qua
mat lan kht tring bang nhiét. Qua trinh nay khong diét hoan toan vi sinh vat ma chi diét vi
khuan di dudng gay bénh, khong diét dugc cac vi khuan hoai sinh cé bao tir. Khi sir dung
phuong phap nay, phai chon nhiét d6 va thoi gian can thiét dé diét mot loai vi khuan dbi
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khang manh nhat ma ta can diét. Uu diém cioa phwong phéap nay 1a gitt duoc huong vi va
pham chét cua chat can duoc khir tring.

e. Pun sbi: thuong thém vao 1% bicarbonat natri dé tang nhiét do soéi. Phuong phap nay
chi diét t& bao dinh dudng, bao tir va nim van con. Thuong ding cho kim va éng chich.

f. Chung cach thiy nhiéu 1an: véi méi truong chira huyét thanh hay nhiing chat dé hu
& nhiét d6 cao phai 4p dung phuong phap nay & nhiét do 70 — 80°C, mdi ngay dun 1 gid va
thuc hién lién tuc trong 3 ngay lién.

g. Hoi nuée Iwu thong: dung dé khir tring méi trudng va dung dich héa hoc khéng chiu
nhiét do trén 100°C. C4 thé dung autoclave nhung luén mé van thoét hoi (dé nhiét d6 khong
l&n quéa 100°C. Hép tir 30 phut dén 1 gio.

Ciing nhu phuong phap chung cach thuy nhiéu lan, nhitng pham vat khtr tring theo
phuong phap nay phai dugc kiém soat su vo triing bang cach dé ¢ 37°C trong 24 gio.

h. Hoi nwéc bao hoa & ap suat cao (Autoclave): phuong phap nay dya trén nguyén tac
lam gia ting nhiét vat khir tring bang hoi nuéc bio hoa dudi 4p suat 16n hon ap suat khi
quyén. Khi &p suat hoi nudc tang thi nhiét d ciing ting. Phuong phap nay c6 thé tiéu diét ca
té bao dinh dudng Ian bao tu vi sinh vat,

Bang 2.2 Nhiét 6 hoi nudc bao hda ¢ céc &p suat khac nhau

Ap suat (atm) Nhiéz dé (°C)
0 100
0,5 112
1,0 121
15 128
2,0 135

Chu y: thuong hap khir tring & nhiét dé 121°C va 4p suat 1,2 atm. Thoi gian hap tay
thugc thé tich vat can khir triing va dung cu dé chira vat do.
Bang 2.3 Thoi gian khir trung ¢ 121°C cho céc loai dung cu

Dung cu Thé tich Thei gian khir tring & 121°C
Ong nghiém 10 ml 15°
Binh tam giac 50 —200 ml 15°
Binh tam giac 500 ml 17’ =20’
Binh tam giac 1000 ml 25°
Binh tam giac 2000 ml 35°

2. Khir triing bang hoa chat
Sy phan loai va sir dung céc chat héa hoc cin cir vao cac diém sau:
- Tinh chat ciia vat can sat tring (vi dy: thudc sét tring dung cu khdng thé dugc ding cho da)
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- Loai vi sinh vat can kha. Mot chat diét khuan manh c6 thé diét nim yéu nhung mot chat
diét virus co thé khong tac dung véi vi nim.
- Can 4n dinh 5 cac diéu kién tong quat nhu nhiét do, pH, thoi gian, nong db.

Hinh thiéc s

Chat khir tring dung

Tac dung

- Tay ué, sat trung dung cu thi nghiém

- Tay tring phong

- Khong dugc thoa Ién da

- Tinh sat trung giam khi nhiét d6 giam.
- Thuong ding céc chat chuyén hda cua phenol nhu
crésol, hexachlorophene

Phenol Dung dich 2-5%

- Dung sat trung ngoai da.

R I N)\ A 7 0/ . 7 f - A
uou (etylic) ongdo70% | i lam dong ket protein vi khuan.

lode

- Tac dung 18n hau hét cac loai vi sinh vat ké ca virus.
- Thuong dung dé sét tring ngoai da, tay ué nuée

HgO -Dung lam thu6c mé&

Metaphéne -Dung sat trung ngoai da va cdc mang nhay
AgNOs 1% -Dung dich tac dung Ién hau hét vi sinh vat
CuSOq -Téc dung chu yéu I&n ndm méc.

Kim loai nang

Tao nhil tuong voi chat béo trén da trong dé ¢ vi khuan,

Thudc ta . ki )
octay chi lam giam di so6 vi khuan ma khdng sat khuan thuc su.

3. Khir triing bang mang loc

Phuong phap nay dung dé khur tring céc chat long dé bi hu hong o nhiét do cao trén
60°C nhu huyét thanh. Nguyén tic cua phwong phap nay 1a cho dung dich loc qua mang loc
vé6i nhiing 15 c¢6 duong kinh nhé hon duong kinh cuaa vi sinh vat nho nhat. Vi sinh vat s& bj
giit lai trén mang loc, con dung dich s& di qua va duogc vo tring. Mang loc cé thé bang s,
amiante, cellulose, hdn hop cellulose va ester cua cellulose. M&i loai c6 mot 4p suit twong
mg thuong dugc kiém soat bang thé tich qua mang loc trong thoi gian nhat dinh. Néu ap
suat qué cao vi sinh vat s& lot qua 16 loc. Ty theo ciu tao cia mang loc, ta c6 nhiéu loai loc:
- Loc Chamberland: loc 1a mét tru bang bot st
- Loc Seitz: mang loc bang gidy loc dac biét
- Loc Pyrex: mang loc bang soi thuy tinh
4. Khir triing bang birc xa
- Tia tir ngoai (UV — Ultra violet) 12 birc xa thuong dung nhat. Dung tia UV diét tring khong
khi phong bénh vién, phong thanh tring. Tia UV chi khir tring bé mit.
- Tia &m cyc: diét tring cac dung cu giai phau, thudc nhuém, thuc pham. Tia a&m cuc cé thé
Khur trung céc vat da cho vao bao goi kin.
I1. NOI DUNG THU'C HANH

Sinh vién thyc tap lam nat bong, goi dia petri va hap khi tring.
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1. Vit ligu

- Binh tam giac, 6ng nghiém, hop petri, dng hat
- Béng khong tham, gidy goi

- N&i hap ép luc

2. Thyc hanh

- Lam nat bong dng nghiém, binh tam giéc.

- Go61 dia petri.

- Hap khir trang.
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Bai 4 MOI TRUONG NUOI CAY VI SINH VAT

I. GIOI THIEU
1. Khai niém mdéi trwong dinh dwéng
- Céc chét dinh dudng 1a nhitng hop chat tham gia vao qua trinh trao d6i chat noi bao.
- Moi trudng dinh dudng 1a hdn hop céc chat dinh dudng va cac chat nay c6 nhiém vu duy tri
thé oxy hda khir, 4p suat thim thau cua té bao va su 6n dinh cua pH trong méi truong.
2. Yéu cau ciia méi truwong dinh dudng
Méi trudong dinh dudng cia vi sinh vat phai dat cac yéu cau co ban nhu sau:
- Chira du cac chat dinh dudng can thiét dbi véi hoat dong séng caa vi sinh vt cu thé.
- Bam bao du cac diéu kién hda, ly thich hop cho su trao d6i chat cia VSV vaoi méi truong.
- Mbi trudng chira day du cac nguyén té hitu co va vo co can thiét & dang cé thé hap thu
duoc, c6 pH thich hop, khdng chira céc yéu té doc hai va phai hoan toan vé tring.
3. Phén loai méi truwong
< Theo thanh phan
- Mai truong ty nhién: c6 thanh phan la cac san pham ty nhién nhu: tring, sita, khoai
tay, dich chiét nim men, duong, cdm. Thanh phan héa hoc cua loai méi truong khdng dugc
xé&c dinh chinh xac do su khéng on dinh caa san pham ty nhién.
- M6i truong tong hop: chaa cac chat hda hoc ma thanh phan caa ching duoc xac dinh va
dinh lugng mét cach cu thé va chinh xéc.
- Mai truong ban tong hop: chira ca cac chat hoa hoc Ian céc san pham ty nhién.
% Theo tinh chat Iy hoc
- M@i truong long: thanh phan mdi trudong ndy khong chira agar va thuong duoc st dung
dé nghién ciru qué trinh tong hop cua vi sinh vat.
- M®oi truong dac: mdi truong nay chtra 1,5 — 2% agar hoac 10 — 20% gelatin. M@i
truong nay duogc sir dung dé nghién ciu cac dac diém hinh thai, sinh Iy cua vi sinh vat.
- Mai truong ban long: chi chira 0,3 — 0,7% agar.
%+ Theo cong dung
- M@i truong co ban: thich hop cho nhiéu loai vi sinh vat khac nhau.
- M®i truong chon loc: 1a méi truong dam bao cho su phét trién wu thé cia mot loai hay
mot nhom loai vi sinh vat xac dinh nao do.
- M@i truong kiém dinh: 12 mdi truong cho phép phan biét dugc mot s dac diém caa mot
sb loai vi khuan xéac dinh. Thong thuong, ngudi ta cho vao mdi trudng chat chi thi mau
dé tao ra nhitng mau dic trung.
I1. NOI DUNG THU'C HANH
Sinh vién chuan bi mot s6 mai trudng dé nudi cay vi sinh vat.
1. Vit ligu
- Binh tam giac 100 ml, 6ng nghiém, phéu thay tinh, dng hat 5 ml, 10 ml, éng dong 100 ml.
- Can, 10 viba, ndi hap &p suit. - Agar va cac hoa chit can thiét.
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2. Thuc hanh
%+ Cac buadc pha moi truong dinh dudng
- Can, dong that chinh xé4c cac thanh phan méi truong.
- Hoa tan vao nudc cat.
- Can agar roi cho vao dung dich trén (néu 13 méi trueong dic)
- Lam trong mai truong (c6 thé bo qua budce nay): loc qua gidy loc, vai thua. ..
- Piéu chinh pH cia madi truong: dung HCI 10% hoic NaOH 10% dé diéu chinh pH.
- Pun tan agar (d6i v6i moi trudng dic)
- Phan phdi vao dung cu: méi truong thuong duoc phan phdi vao dia petri, dng nghiém,
binh tam giéc.
- Bay nuat bong lai.
- Khtr trung moéi truong.
Cha y:
- Béi véi ong nghiém: néu méi truong 1am thach nghiéng thi lwong méi truong can
duogc phan phdi chiém 1/4 thé tich 6ng nghiém. Néu lam thach duang thi lwong méi
truong duoc phan phdi chiém 1/2 - 1/3 thé tich 6ng nghiém.
- Pi véi binh cau hay binh tam giac: lwong mai truong dugc phan phéi chiém 1/2 - 2/3
thé tich binh.
- Céc thao tac phan phdi phai nhanh gon, khdng dé méi truong dinh vao miéng dung cu, nit
bdng va viéc phan phéi can duoc thuc hién xong trude khi méi truong bi dong dac.
% Lam thach nghiéng, thach diing va d6 thach vao dia petri
- Thach nghiéng: tién hanh ngay sau khi kht tring va méi truong chua dong dac.
+ Pat 6ng nghiém c6 méi truong 1én gia dat nghiéng va khdng duoc dé mdi truong
cham vao nat béng.
+ Pé yén cho dén khi méi truong dong dac.
- Thach dtng: dat cac dng nghiém c6 méi truong vao gia, dé yén cho mdi truong dong dic
- P6 moi truong vao dia petri:
+ M¢ bao gidy gdi cac dia petri
+ Mot tay cam dung cu chira moi truong,
+ Tay con lai ma nat bong va ho miéng binh trén ngon hra dén con.
+ M hé ndp dia petri, r6t mi truong vao dia petri (khoang 15 — 20 ml).
+ P4y nap dia lai, xoay tron dia dé mdi truong dugc phan phéi déu bén trong dia.
+ Pé yén cho méi treong dong dic.
+ Lat nguoc dia lai va bao quan.
3. Thanh phan va cach pha mét sé6 méi truong thwong dung
a. Mdi treong Hansen (nubi cay nAm men)

Glucose 509 MgSO4 30
Pepton 109 Agar 209
KH,PO4 3¢ Nudc cat da 1000 ml
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b. Méi trwong cao thit — pepton (nudi cdy vi khuan)
Cao thit 30 Pepton 10 g
NaCl 59 Agar 15¢
Nuéc catda 1000 ml

¢. Méi truomg nwéc pepton (nudi cay vi khuan)
Pepton 109
Nudc mam 20 ml
Nuéc catda 1000 ml

d. Méi truong Crapek — dox (nudi cly nAm maéc)

NaNOs 359 FeSO4 0,19
K2HPO4 159 buong kinh 309
MgSO4 05¢g Agar 20 g
KCI 059 Nudc cat di 1000 ml
e. Mdi treong Gausse (nudi cay xa khuan)

Tinh bét tan 20 g FeSO4 0,01g
K2HPO4 39 NaCl 059
MgSO4 30 Agar 20 ¢
KNO3 1g Nuéc cat da 1000 ml

Cach pha
- Can, dong chinh xac lwong can thiét cac thanh phan moi truong.
- B6 sung luong nudce cho du theo cong thic.
- Cho agar vao, dun so6i va khuay déu cho dén khi agar vira tan (néu mai truong long thi bo
qua budc bay).
- Phan phdi vao dung cu chira, day bang nit bong.
- Khur trung ¢ 1,2 atm / 30 phdt.
f. Méi treong PGA (potato glucose agar) (nudi cay nam maoc)

Khoai tay 200 g
Glucose 20 ¢
Agar 209
Nuéc catda  1000ml

Céch pha
- Khoai tdy duoc got Vo, rira sach, can di 200 g, cit lat, nau soi dé lay nudce chiét.
- Cho glucose vao va hoa tan hoan toan.
- B6 sung luong nude cho du theo cong thic.
- Cho agar vao, dun s6i va khudy déu cho dén khi agar vira tan.
- Phan phdi vao dung cu chira, day bang nat bang.
- Khtr trung ¢ 1,2 atm / 30 phut.
4. Cac phuwong phap khir trung méi trueong dinh duéng
a. Nguyén tic: tiéu diét toan bo vi sinh vat ngoai lai hién dién trong mdi truong, tao
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diéu kién v tring cho méi truong dé két qua phan 1ap, nudi cay chinh xac. Do do, khi khtr
tring mai truong phai dam bao mot sé diéu kién nhu sau:
- Khéng 1am bién tinh méi truong, khdng lam bién tinh mot sé chat trong madi trudng
- Sau khi khir triung, trong méi truong khong san sinh ra cac chat doc gay chét vi sinh

vat nudi cay.
- Phai dam bao diéu kién vé trung tuyét d6i sau khi khtr triing
- Bao dam an toan ddi véi nguoi sir dung

b. M#t s6 phwong phéap khir triing mdi trwong dinh duéng

Phuong phap khir tring duoc st dung chu yéu dé khu tring méi truong la
autoclave. Tuy nhién, tly tirng loai mai trudng khac nhau s& c6 nhirng diéu kién khir triing
khac nhau:

< DAi véi moi truong chira cac chat dé bién tinh (sira, cac loai duong)
- P6i véi moi truong chta sira: khdng duoc khir tring trén 100°C vi ¢ nhiét do cao sita
dé bi bién tinh. Do d6, ddi véi loai mdi truong nay, ta tach ra lam 2 phan: sira tién hanh
thanh tring Pasteur, con cac thanh phan khac duoc khu tring trong autoclave. Sau
dd, hoa tron 2 thanh phan d6 véi nhau.
- Déi voi mot s6 moi truong chira mot s6 chat dé bi phan hay & nhiét do cao nhu urea thi néu
ching ta tu pha ché thi chia ra 2 phan dé kht tring con néu méi truong tong hop thi ta khir
tring bang céch st dung mang loc ¢6 kich thudce 16 nho (0,45 um) dé loc khir tring.

< M0i truong thong thuong: tién hanh khtr tring binh thuong voi cac diéu kién

thoi gian va nhiét d6 dugc khuyén co cho tirng loai méi truong.
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Bai 5 CAC PHUONG PHAP CAY VI SINH VAT

I. GIOI THIEU

- Vi sinh vt can duoc nudi ciy dé dinh danh, khao sat dic tinh ting truong va bién dudng cua
ching. Céc chung vi sinh vat dugc ciy vao moéi truong dic trung khac nhau. Thao tac cay can
duoc thuc hién sao cho khong dua vi sinh vat khac hay vi sinh vat tap nhiém vao moi truong.
K§ thuat thao tac v6 tring duoc st dung trong nudi ciy vi sinh dé loai trir cac vi sinh vat gy
nhiém. Méi truong, dung cu chira méi truong, dung cu nudi ciy hoic cac dung dung cu can
thiét khac can duoc khir tring va duoc giit ¢ trang thai vo tring trude khi sir dung.

- Céc thao tac vo trung duoc thuc hién trong mot khong gian vo trung xung quanh ngon lia
(dén cdn hodc dén bunsen). Ngoai ra ngon hira dugc dung dé dét khir tring que cay, miéng
chai lo, dng nghiém khi mé nap hay nat bang.

- Pé dam bao tinh v6 tring cao, thao tac ciy thuong duoc thyc hién trong tu cay vo tring.
Khong khi trong ta cay v tring sé duoc khtr tring bang tia tir ngoai (dén UV) va mang loc.
Trudc khi st dung ti, can bat dén UV trude 30 — 60 phit va bat quat thong gio khi tién hanh
thao tac.

- Pé tranh viéc gay nhidm théng qua tiép xtic, ngudi thao tac can mang ging tay hoic sat
trung tay truéc khi bat dau thao tac. Can sat tring mat bén trong ti cay va bé mat tu bang
cach lau véi con 70° hodc cac dung dich diét khuan khéc trudc khi thao tac.

- Céc dung cu thuong dung dé cay vi sinh:

e Kim cay: que cay kim loai c6 dau nhon, thuong dung dé cay chung & dang khuan lac
tir moi trudng ran 1én moi trudng ran hoic long.

e Que cidy mdc: que cay co dau vudng goc, thudng dung dé cay vi sinh vat cd tao hé
khuan ty.

e Que cay vong: que cay kim loai dau c6 vong tron, thuong dung dé cdy chung tir moi
truong ran hoic long 1én moi truong ran, long.

e Ong hit thuy tinh: dung dé chuyén mét dung tich nhat dinh gidng 18n bé mat mai
truong ran hodc vao méi truong long. Hién nay, pipetman véi dau tip vo tring duoc
st dung thay thé cho éng hit.

e Ciing c6 thé dung dau tim bong vo tring ciy gidng tir moi treong long 18n bé mat
moi trudng ran.

- Vi sinh vat sin sang cho nudi ciy thudng & mot trong cac dang sau:

e Dich nudi cay hoic canh trudong long (broth culture) cé chira mot s6 lugng 16n ching
vi sinh vat quan tam.

e Dang trén bé mat moi trudng ran chira agar (1,5 — 2%) trong 6ng thach nghiéng (agar
slant) hay trong dia petri.

e Dang nam sau trong moi trudng ran trong dng thach sau (deep agar) chtra agar mém
(0,5—0,7%).
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Hinh 5.1 Mét s thao tac co ban khi st dung que ciy

I1. NOI DUNG THU'C HANH

Sinh vién thuc hién cac budc chuan bi truéc khi thao tac v tring va thuc hanh ky that
v trung dé ciy vi sinh vat.
1. Vit ligu
- Que ciy vong, que cay moc, kim cay
- Pipetman va dau tip 0,2 ml, 1 ml vé tring
- Pén con
- Ong méi trudng, 6ng gidng
2. Thuc hanh

Truéc khi cay can ghi chd can than 1én thanh dung cu s& chtra vi sinh (6ng nghiém, dia
petri, binh nudi cay) tén giéng vi sinh vat va ngay cay.

a. Khir triing que cay
- Bt nong do dau que cay trong ngon lira va dét nhe phan cén sé& dua vao bén trong dung cu
chtwra vi sinh vat.
- Cam thang diing que cay cho néng déu.
- M nit bong dua ngay que cdy da khir tring vao dung cu chtra giong.
- Lam ngudi que cay bang cach ap dau que vao thanh 6ng nghiém (hoac binh chira thuy tinh)
hoac dat nhe 18n phan moéi trudng khong chia vi sinh vat. Sau d6 thu 1y mot lugng nho sinh
khdi vi sinh vat.

b. Cdy gidng tir mdi trwdng léng sang 6ng nghiém chira méi trueang léng

* DUNg que cdy
- Ong nghiém vi sinh vat dugc cAm & tay trai, tay phai cam que cdy. Ngon Gt cua tay phai
dung dé ma nit bong. Sau khi khir tring que, mé nat bong, ho néng miéng dng nghiém.
- Pua ngay que cy da khtr tring vao trong va lam ngudi que cay.
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- Thu sinh khéi bang céch nhing que cay vao méi truong long, rat thang que cay ra khong
dé dinh vao thanh miéng éng nghiém.
- Ho miéng 4ng nghiém, ddy nat béng lai.
- bat 6ng nghiém vao gia.
- Bau que cdy chira vi sinh vat dugc gitr gan ngon dén
- DUNg tay tréi lay dng moéi trudng méi, ma ndt bong, khir tring miéng 6ng nghiém.
- Pua que cay chtra vi sinh vat vao éng mdi truong, khudy manh dé sinh khéi tach khoi dau
que cay.
- Ho miéng 6ng nghiém, day nat béng lai.
- Khtr tring que cay ngay sau khi sir dung xong va dé lai chd cil.
* Dung pipetman
- Tay trai cam bng giéng vi sinh vat, tay phai cam pipetman véi dau tip vo tring di chinh
truéc thé tich can hat, ngén Gt tay phai ma nit bong, hat sinh khdi rdi chuyén qua ong moi
treong.
- Pau tip duoc bo vao tai dung rac (dwoc hap trude khi thai bo).
Luu y khi sir dung pipetman
Khong dwa pipetman va dau tip vao ngon lua,
Khéng dung véi dung tich ngoai khoang gidi han dung tich cho phép (duwoc ghi rd
trén pipetman)
Thao tac tir ton, nhe nhang khi diéu chinh dung tich.
Khi hat dich long, can tha dau ngon tay céi tir tir dé dich long khong vang 1én gay
hu héng pipetman hoic gay nhiém.
c. Cay gidng tir ong thach nghiéng (méi truwdong rin) sang mdi trwong léng
Tién hanh twong tu nhu tredng hop b vai mot sé khac biét sau:
- Thu sinh khdi tir 6ng giéng: chdm nhe dau que ciy Ién khuan lac trén bé mit méi trudng.
- Chuyén gidng vao moi truong long: khuidy manh dau que ciy trong méi trudong long dé
tach sinh khéi ra khoi dau que cay.
d. Cay gidng tir méi trwong léng 1én bé mit éng thach nghiéng
- Thu sinh khéi nhu truong hop b
- Cay gidng l1én bé mat 6ng thach nghiéng bang cach dat nhe dau que ciy Ién bé mat moi
truong & day dng, dan déu sinh khdi. Tiép theo cdy theo hinh sin tir day ng nghiém 1én dén
dau trén cua mat thach nghiéng.
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Bai 6 KY THUAT TAO KHUAN LAC PON

I. GIOI THIEU
- Vi sinh vat trong tu nhién & dang quan x& gom nhiéu quan thé. Viéc nghién ctru mot quan
thé vi sinh vat nhat dinh phu thudc nhiéu vao kha niang phan 1ap, lam thuan quan thé, kha
nang gitt gidng dung cho cac thi nghiém tiép theo. Pa sb cac nghién ciu vé vi sinh vat déu
duoc thyuc hién trén chang thuan. Hau hét cac phuong phap tao ching thuan déu dua trén k§
thuat pha lodng két hop véi diéu kién nudi cay chon loc tao wu thé ting truong cho chung
quan tdm. Mot sb phuong phap tao khuan lac don nhu sau:
- Phuong phap cay ria (streak plate): day 1a phuong phéap hitu hiéu va d& thuc hién. Hon hop
vi sinh vat duoc trai va ria trén méi truong sao cho céc té bao riéng I¢é tach nhau ra. Sau thoi
gian 1, mdi té bao sé ting truong thanh khuan lac don riéng biét. Khuan lac don nay chinh 1a
chung thuan do c6 ngudn gdc tir mot té bao ban dau.
- Phuong phap hop trai (spread plate) hoic hop d6 (pour plate): 1a phwong phap pha lodng
lién tiép bac 10 dich chtra vi sinh vat thanh cac mac pha lodng khac nhau. Chuyén 0,1 ml
dich dugc pha lodng & c&c mirc 1én moi trudng ran chuan bi sén (hop trai) hoac 1 ml dich
tuong Gng vao moi truong ran dun chay (hop d6). Mdi té bao riéng biét sé tang truong thanh
khuan lac don.
- Mtrc d6 thuan khiét caa chung c6 thé dugc Kiém tra nhu sau:

e MJi khuan lac caa chung thuan chi tao ra mot loai khuan lac duy nhat trén bé mait

moi trudng 6 hinh thai gidng véi khuan lac cua chung ban dau.

e M0i khuan lac don chi chira mét loai té bao cé hinh thai hién vi giéng nhau.
- Lwu y: Han ché thap nhat nguy co bi nhiém bang cach thyc hién nghiém tlc cac yéu cau
cua thao tac vo trung.
11. NOI DUNG THU'C HANH

Sinh vién thyc hanh tao khuan lac don bang hop ria (ky thuat ria chir T va ria bén goc)
va hop trai.
1. Vit lidu
- Que cay vong, thanh gat thity tinh, dia petri méi truong thach nudc pepton.
- bén con, coc thity tinh chaa con
- Pipetman va dau tip 0,2 ml vo tring
- Ong gidng E. coli
- Céc 6ng nghiém chira chinh xac 9ml nugc mudi sinh 1y,
- Petri, 6ng nghiém, binh tam gi4c 250ml, ng dong, dén cdn, que cay tam giac.
- Pipetman va dau tip 1ml vé tring.
- Moi truong: PCA (Pepton plate count agar).
- Dung dich pha loang (8,5g NaCl +1g pepton + du 1000ml)
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2. Thuc hanh

2.1. Ky thuat cay ria
- Dung que ciy vong thao tac vo tring thu gidng (xem bai 5)
- Ria cac duong trén hop petri nhu hinh vé (ria chit T va ria bén gdc). Sau mdi duong ria,
dbt khir tring dau que cdy va 1am nguéi trude khi thuc hién duong ria tiép theo.
- G6i dia petri, u & 37°C trong ta 4m 2 ngay.

2.2. Ky thuit cly trai
- Dung pipetman va dau tip v tring, thao tac vo trung (xem bai 5) chuyén 0,1 ml dich chira
hén hop vi sinh 1én bé mat moi truong trong dia petri.
- Dung thanh gat thay tinh, thao tac v trung, trai déu vi sinh vat 1én bé mat méi truong.
- G6i hop petri, i & 37°C trong ti 4m 2 ngay.

2.3. Ky thuat pha lodng

a. Thu mau

Khi tién hanh thu mau, can luu ¥ bao dam c&c yéu cau sau:

- L4y mau co tinh chat dai dién.

- Mau phan tich vi sinh phai dugc lay trude khi mau phan tich céc chi tiéu hoa ly.

- Dung cu ldy mau va chtra mau phai vé tring.

- Mau ldy xong phai phan tich ngay, khong dé quéa 24 gio.

- MJdi mau phai duoc ghi nhan Ky hiéu va ghi rd dac diém cia mau va noi thu mau.

b. Pha lodng mau

- Néu mau nghién ctu la chat long: pha 1ml mau véi 9 ml dung dich pha lodng dé
duoc nong do 10, Tiép tuc pha 1 ml dung dich nong do 107 vira thu duoc véi 9 ml dung
dich pha lodng s& dugc ndng d6 102 Tiép tuc tién hanh nhu vay dé duoc cac nong do 103,
10... nhu mong mudn.

- Néu miu nghién ctu 1a chat dic (nhu dat, lwong thuc, thuc pham): chuan bi 2 binh
non dung tich 250 ml. Binh 1 chira 99 ml dung dich pha loang. Binh 2 ciing v6 trung nhung
khong chaa gi. Can 1 g mau cho vao cdi sa vo trang (kht tring bang cach dot mot it con, dé
nguoi), thém mot it nude lay o binh 1, nghién miu cho nat. Sau d6 ding nudc & binh 1 dé
chuyén toan bo mau da nghién nat sang binh 2, lac déu 5 phut, dé lang 30 gidy roi tiép tuc
pha loang nhu trén.

1ml

L,l

104

6666%

Hinh 8.1 Pha lodng mau
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c. Cay mau
% Phwong phap ciy trai
- Dung pipette hat 0,1 ml dich pha lodng & 3 ndng do lién tiép tly chon cho vao 3 dia
moi truong PCA da chuan bj san.
- Khu trung que gat thay tinh trén ngon lira dén con, dé nguoi.
- Trai déu dich mau trén moéi trudng thach bang que gat thuy tinh.
- Lat nguoc dia, u ¢ 37°C trong 24 — 48 gio.
- Ghi nhan su hién dién cua vi sinh vat va dém sé khuan lac hinh thanh.

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

“hockey stick”

Hinh 8.2 Phuong phap cdy trai

< Phuong phap dé dia
Moi truong PCA duoc gitr 6 45+£1°C
Cay 1 ml dich pha lodng & 3 nong do lién tiép vao 3 dia petri trng v tring.
- D6 15 ml mdi truong PCA vao dia. Xoay nguoc va xudi chiéu kim dong hd 5 lan.
Dit dia & mat phing ngang dé méi trudng dong dic.
Lat ngugc dia, u ¢ nhiét do 37°C trong 48h.
Ghi nhan sy hién dién cua vi sinh vat va dém s6 khuan lac hinh thanh.

Hinh 8.3 Phuong phap do
3. B&o céo két qua
Béo c4o két qua phan 1ap khuan lac don theo cac ki thuat khac nhau.
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I11. CAU HOI
1. So sénh su phan bé cta vi sinh vat & 2 phuong phap ciy trang va db dia.
2. Uu va khuyét diém cua hai phuong phap dd dia va cay trai.
3. Tai sao dung dd cé chira NaCl dé pha lodng mau? Co dung nuéc cat pha lodng mau
duoc khong?
4. Thiét ké day pha lodng mau dé dat 3 d6 pha lodng 10, 107, 108
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Bai 7 PHUONG PHAP QUAN SAT VI SINH VAT

I. GIOI THIEU
1. Quan séat
- Tuy theo kich thudc, vi sinh vat c6 thé dugc quan sat bang mat thuong hozc phai can dén
nhitng thiét bi dac biét nhu kinh lup, kinh hién vi. ..
- Kinh hién vi 1a cong cu quan trong trong nghién ctu hinh thai va nhan dién vi sinh vat.
Kinh hién vi duoc thiét ké dé co tinh ning khac nhau nham dap @ng yéu cau cho phép phong
dai va quan sat rd, chan that cac ddi twong vi sinh vat, noi bao quan khac nhau. Mét sb kinh
hién vi thuong gap 1a:
e Kinh hién vi soi noi
Kinh hién vi quang hoc
Kinh hién vi doi pha
Kinh hién vi huynh quang
. Cac phwong phap nhug¢m

N

Khi quan sat mau vat qua kinh hién vi quang hoc, phan 16n co cau bén trong cua vi
sinh vat cd chiét suat gan bang nhau cho nén rat khé phan biét duoc, vi vay can phai 1am
tiéu ban va nhuém mau. Nhuém mau vi sinh vat nham:

+ Dé nghién ctu hinh théi, cau tao dac biét cua vi sinh vét nhu giap mo, nha bao.

+ Dé phan loai vi sinh vat cin cir vao tinh chat bat mau Gram.

+ Dé dé phan biét va quan sat duoc cac vi cau tao trong té bao vi sinh vat.

+ Dé bao ton tieu ban trong mot thoi gian dai, dé chup anh.

- Céc ky thuat nhuom don gian bao gom:

+ Nhuom don (Simple stain): 1a phuong phap nhuém mau chi sir dung mét loai thudc
nhudém, céc loai thuc nhuom thuong ding 1a methylene blue, crystal violet, fuchsin, véi nim
thuong dung dung dich Lactophenol cotton blue (ndm bat mau xanh). Bao gém céac loai sau:
nhudém base (Baseic dyes), nhuom acid (Acidic dyes), nhuém trung tinh (indifferent dyes)

+ Nhuoém phén biét: nhuom Gram, nhuém acid —fast

+ Nhuoém cau trac: nhuém Feulgen, nhuém bao tir, nhuom vach té bao, nhuom
Capsule, nhuom Flagella

- Trong d6, Nhuéom Gram la mét trong nhitng phuong phap nhuém quan trong nhat
dé phan loai vi khuan. N6 cho phép ta phan biét hai nhém vi khuan tly theo phan Gng Véi
thudc nhuom.

Khi nhuém vi khuan véi thuéc nhuém tim crystal violet va mét chat gan mau iodine
(dung dich lugol), sau khi tdy mau (decolorization) bang con 95%, cé hai trueong hop xay ra:

+ Néu vi khuan giir chit mau tim, d6 1a cac vi khuan G*.
+ Néu vi khuan bi mat mau sau khi tay con, khi nhuém bo sung véi dung dich safranin,

vi khuan s& c6 mau hong, dé 1a vi khuan G.
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I1. NOI DUNG THU'C HANH

Sinh vién thuc hanh phwong phap st dung kinh hién vi dé quan sat: vi khuan, nim

men, nAm maoc & trang thai séng va trang thai nhuém mau.
1. Vit ligu

- Pham nhudm xanh methylen hay fuchsin (1%o0)

- Dau soi kinh (cédre), dung dich lau kinh xylol, con, phién kinh (lame), 14 kinh
(lamelle), gon tham, que cdy, dén con, nudce cat vo tring.

- Hoéa chat nhuém Gram: Dung dich Tim két tinh (Crystal violet), dung dich lod
(lugol), dung dich tdy mau (Etanol 95%), dung dich nhuém bé sung Safranin.

- Kinh hién vi quang hoc

- Gidng vi sinh vat: Staphylococcus aureus, E. coli, Bacillus sp., Aspergillus,
Penicillium, ...

2. Thyc hanh
2.1. Quan sat nAm, vi khuén & trang thai séng
a. Quan sat khuan ty va cudng sinh bao tir cia nAm méc

- Cho 1 giot nuéc 1én gitra phién kinh sach (lau bang vai mém va ho qua ngon lira dén
con truée khi dung).

- DUng que cdy moc lay mot mau nam dién hinh dé vao trong dich thim uét.

- Ding kim dim nam vao trong giot nudc.

- Khi ndm bj thAm w6t hoan toan ta day 14 kinh 1&n trén (tranh tao bot khi vi néu khéng
sé& rat kho quan sat). Phuong phap nay dé lam gy céac cudng sinh bao tir (khuan ty sinh duc)
ciia nam

- Thuc hanh: Quan sat khuan ty va cudng sinh bao tir cua Aspergillus & vat kinh X10 va
vat kinh X 40

b. Quan sat nam men va vi khuan bang phwong phap lam giot ép

- DUng que cay vong lay 1 giot dich vi khuan hozc nim men cho vao giira phién kinh.

- Bay la kinh Ién trén, tranh tao bot khi.

- Quan sat dudi kinh hién vi & vat kinh X210 va X40.

- Thyuc hanh: quan sat vi khuan E. coli va nAm men Sacharomyces cerevisiae

2.2. Quan sat vi khuan & trang thai nhugm
a. Phwong phap lam vét boi (co dinh tiéu ban)

- bat mot giot nuwdc vo tring 1én phién kinh. Dung que cay ldy mot it vi khuan tur
khuan lac trén moi truong hoa déu vao giot nudc va trai mong trén mat lam, dé khod (khong
ding giot nude néu 1ay mau tir canh khuan).

- Cb dinh mau: Ho nhe phia duéi phién kinh qua ngon lira dén con 3 dén 4 lan hoic
nho giot con ngay vét trai va dét. Muc dich 1a giét chét té bao séng va gan chat té bao vao
phién kinh khi rira khong bi troi va gitp té bao dé bat mau hon.

b. Phwong phap nhudém don
- Chuan bj vét boi
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- Nhudém mau: Nho vai giot thudc nhuom don (xanh metilen 0,1% hay Fuchsin Ziehl).
Rira nuréc va 1am kho trong khdng khi, sau d6 quan sat & vat kinh X100 véi giot dau soi kinh.
- Thuc hanh: nhan dang hinh thai cia cac vi khuan thuong gap: Staphylococcus,
Bacillus, E. coli,
c. Phwong phap nhuém Gram (phwong phap Hucker cai tién)
- Chuan bi vét boi
- Nhudm bang dung dich Tim két tinh trong 1 phut, riza nuée, tham kho.
- Nhuém lai biang dung dich lod trong 1 phdt, rira nudc, tham kho.
- Tay con khoang 30 gidy (cho dén khi vira thady mat mau), rira nudce, tham kho.
- Nhudm bé sung bang dung dich Safranin 2-3 pht, rira nude, dé khd trong khdng khi.
- Quan sat dudi kinh hién vi & vat kinh dau 100X.
Két qua: Vi khuan Gram (+) bat mau tim dung dich tim két tinh: Staphylococcus aureus
Vi khuan Gram (-) bat mau do cua Safranin: E. coli
Luu y:
- Giai doan tay mau rat quan trong. Tdy mau dung, cac loai té bao ké ca nhan gii mau
do safranin.
- Gram (+) c6 thé thanh Gram (-):

+ Do sy tu hay, ting tinh acid cia méi trudng, nhiét do cay khong thich hop, su hién
dién ctia mot sé doc chat. Do d6 mudn duoc chinh xéac phai nhuém Gram véi lra
cay tir 18 — 24 gio.

+ Khi dung dich Iodine da hong. Vi vay phai gitt dung dich lodine trong chai nau,
tranh anh sang va loai bo khi dung dich tir mau nau sam chuyén sang vang nhat
hay khéng mau.

+ Tay mau qué lau.

- Gram (-) ¢6 thé thanh Gram (+):

+ Néu vét bdi duoc ¢ dinh khi chua kho.

+ Vét bdi qua day, vi khuan phan tan khong déu, tap trung qua nhiéu & mot chd va
c6 thé gitr mau tim khi tay.

+ Thoi gian tiy mau qua it.

I11. CAU HOI
1. Tai sao phai ¢6 dinh tiéu ban?
2. Giai thich co ché nhuom Gram
3. Tai sao phai dung giot dau khi quan sat & vat kinh X100?
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Bai 8 PHUONG PHAP PINH LUONG VI SINH VAT

I. GIOI THIEU

Sy hién dién cua vi sinh vat c6 thé dinh luong bang nhiéu phuwong phap khac nhau nhu:
dém sb lwong té bao tryc tiép trén kinh hién vi, dinh lwong gian tiép théng qua mirc do can
anh sang (46 duc), dém s6 khuan lac moc trén mot moi truong xac dinh, dinh luong mot
cach théng ké bing phuong phap pha lodng t6i han (phuong phap MPN, most probable
number), dinh lwong dya rén sinh khéi tich liy,...

Phuong phap dém truc tiép: cac sinh vt don bao kich thudc twong d6i 16n nhu nim
men, tao, nguyén sinh dong vat, c6 thé dung phuong phap dém tryc tiép bang budng dém
hong cau dé dinh luong vi sinh vat. Truong hop Vi sinh vat ¢6 kich thudc nhé nhu vi khuan,
kho quan sat va dém bang kinh hién vi thi cac phuong phap nhu dém khuan lac hoac nudi cay
trong moi trudng 16ng bang phuong phap MPN duoc st dung. Tuy nhién cic phuong phap
dém khuan lac, phuong phap MPN ciing thich hop cho céc vi sinh vat c6 kich thudc 16n.

Phuong phap dém khuan lac: phuong phap nay cho phép dinh lugng cac té bao vi sinh
vat séng hién dién trong mau. Phuong phap nay c6 dic diém 1a cho phép dinh luong chon
loc vi sinh vat tiy méi trudng va diéu kién nudi cay.

Phuong phéap do do duc: khi mot pha léng cé chira nhiéu phan tir khong tan (khong
phai 14 phan t tan), thi s& tao thanh mot hé huyén phi (suspension: ran — long, khdng phai
la dung dich: chat tan — long) va c6 do duc bai cac phan tir hién dién trong méi truong long
can &nh sang, 1am phan tan chum &nh sang t&i. Té bao vi sinh vat 1a mot thuc thé nén khi
hién dién trong méi trudng cling 1am moi trudng tré nén duc. PO duc caa huyén pho ty 18
véi mot do té bao. Trong mot gidi han nhat dinh cua d6 duc va mat do té bao, c6 thé xac lap
duoc quan hé ty 1& tuyén tinh gitta mat do té bao va do duc. Do vay c6 thé dinh lwong mat
d6 t& bao mot cach gian tiép thong qua do do duc bang may so mau & budc séng tir 550 —
610 nm. Trong trudng hop nay, trudc tién can phai thiét 1ap duong quan hé tuyén tinh giira
d6 duc va mat do bang céch sir dung mot sé huyén phu té bao c6 do duc xac dinh va mat do
té bao cia mdi huyén phu duoc xac dinh bang mot phwong phap truc tiép khac, vi du nhu
phuong phap dém khuan lac, phuong phap budng dém, ...

Phuong phap pha loang tdi han (MPN): con duoc goi la phuong phap pha loang téi
han hay phwong phap chuan d6. Pay 1a phuwong phap dung dé danh gia sd lugng vi sinh vat
theo xac suat 16n nhat c6 thé co trong mot don vi thé tich mau véi do chinh xac twong ddi
cao. Phuong phap MPN thuong duong thuc hién trén mau & vai nong d6 pha lodng khac
nhau, trong d6 phuong phap 3 néng do thudng duoc ding pho bién nhat.

Phuong phép xac dinh sinh khdi vi sinh vat: mirc d6 hién dién cua vi sinh vat c6 thé
duge dinh lugng bang sinh khdi tich luy cia vi sinh vat. Phuong phap nay mang tinh uéc
luong, c6 d6 chinh x&c khéng cao.
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I1. NOI DUNG THU'C HANH
Sinh vién thuc hanh dinh luong vi khuan bing phuong phap dém khuan lac trén moi
truong thach dia va dém sé luong ndm men biang budng dém héng cau.
1. Vit ligu
- Budng dém héng cau, lamel.
Sinh khdi nAm men 24 gio sau nudi cay.
Cac 6ng nghiém chua chinh xac 9 ml nuéc mudi sinh 1y.
Pipette
2. Thuc hanh
- Phuong phap dém sb lugng vi sinh vat nham danh gia s6 lugng vi sinh vat trong
mét thé tich hay mot trong lwong mau xéac dinh.
- Hién nay, c6 3 phuong phap dém sé luong vi sinh vat thudng duoc st dung:
+ Pém tryc tiép bang phong dém hong cau (dung dé dém té bao ndm men).
+ Pém gian tiép s6 lwong vi sinh vat bang cach dém sb khuan lac moc trén méi trudng dic.
+ Phuong phap pha lodng téi han (vai chi sé MPN).
- Ca 3 phuong phap trén déu trai qua 2 budc co ban sau:
+ Thu mau
+ Pha lodng mau: Mau sau khi lay vé can duoc pha lodng dén mirc do co thé tién hanh
dém duoc. TUy theo sb lugng vi sinh vét trong mau (udc doan) ma pha lodng nhiéu hay it.
Phuong phap pha loang da dugc trinh bay trong bai trudc.
2.1. Pém truc tiép bang phong dém hong cau
Phong dém héng cau ngoai viéc dung dé dém céac té bao mau, con dung dé dém té bao
vi sinh vat c6 kich thuéc 16n (nam men, bao tar nAm méc).

/. gl

25 6 vuong lon (X10) 16 6 vudng nhé (X40)

Hinh 8.4 Buong dém hdng cau quan sat dudi kinh hién vi.
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Nguoi ta thuong dung 2 loai phong dém hong cau: phong dém Thomas va phong dém
Goriep. Nguyén tic cau tao cua 2 loai phong dém nay déu gidng nhau. D6 1a mot phién kinh
day hinh chir nhat, chia thanh 3 khoang ngang. Khoang gitra chia thanh 2 khoang nho. Trén
mdi khoang nho nay cd ké 1 ludi dém, gdm rat nhiéu 6 vudng. Mbi 6 16n lai duoc chia thanh
cac 6 vudng nho thuong 1a 16 6 (c6 loai kinh c6 20 6 con) va chiéu cao 1a 1/10 mm. Nhu
vay thé tich mot & nho 12 1/4000 mm?3 (hay 1/5000 mm?3). Phong dém c6 14 kinh day dé day.

% Cac buoc thuc hién

- Léic déu 6ng nghiém chira mau da duoc pha lodng mau.

- Pay 14 kinh 1én ludi dém.

- Dung 4ng hut vo trang 1dy miu, cho 1 giot vao mép 14 kinh, do sicc mao dan dich ty
dan vao mit trén ludi dém. Chu y: khong dé thanh bot khi trong luéi dém hoic tran dich mau
xudng ranh qua nhiéu.

- Pat phong dém 1én ban kinh hién vi va dé yén trong 3-5 phut, sau d6 tién hanh dém
té bao trong 5 6 16n chéo nhau. Trong mdi 6 16n, dém lan luot tir 6 con tha nhat dén 6 con
thir 16. Chi dém cac té bao nim bén trong 6 con va nhirng té bao nam trén 2 canh lién
tiép cling chiéu. Ghi sb lugng té bao dém duoc trong 5 6 16n (80 6 con).

- Dung xong, phong dém va I kinh phai rira ngay va lau kho.

-S4 luong té bao trong 1 ml mau nghién ciru duoc tinh bang cong thuc:

Sb té bao/ml = a* 4.000 * 108 * 10(M/ b

Trong do:
a: Sb té bao trong 5 6 16n (80 6 con) 10®: Sb chuyén mmd thanh ml
b: S6 6 controng 56 16n (16 6 x 5= 80 & con) 10C": Py pha lodng mau

Lueu y: 56 té bao dém duoc trong 5 6 16n phai trén 200 méi bao dam duwoc mie do chinh xéac
cua phuong phap.

2.2. Phwong phap gian tiép dém so khuan lac trén méi truong dic
Nguyén tic ciia phuong phap nay l1a cdy 1 thé tich xac dinh huyén phi can nghién ctu 1én
moi trudng dic trong dia petri va sau d6 dém sé khuan lac moc Ién sau khi u. Khi d6 ta coi
mdi khuan lac 12 két qua cua sy phat trién tir 1 té bao.

% Cac bwoc thuc hién

- Pha loding mau dén d6 pha lodng thich hop.

- Cay bang phuong phap cay trai hoac db dia.

- U ¢ diéu kién thich hop trong thoi gian xac dinh.

- Sau khi hinh thanh khuan lac, tién hanh dém. LAy bt viét kinh ké hai duong kinh
giao nhau & day dia petri. Dém sé khuan lac trong ting ving va nhé chim muc danh dau
cac khuan lac da dém. Viéc pha loang duoc coi 1a tot nhat khi tir dich pha lo&ng nay cay vao
moi trudng dic 1am moc I18n 25 — 250 khuan lac.

- Sb lwong vi sinh vat trong 1g hodc 1ml dich mau dugc tinh bang cong thic:

S6tébao/g= M*a*10("
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Trong d6: M : S6 khuan lac trung binh trong 1 petri

A : Thé tich miu duoc ciy vao hop petri

10M: Py pha lodng
- Khi s6 luong khuan lac 16n, nguoi ta c6 thé dung may dém khuan lac béan tu dong. Nguoi
ta dat dia thach sip ddy trén ban cua may dém c6 chiéu sang tir duéi 1én. Dém cac khuan lac
bang 1 chiéc but dac biét co thiét bi 10 xo. An dau nhon cua ngodi but 1&n chd twong tng Voi
tieng khuan lac, két qua trén mat dia petri s& c6 mot dau vét, ddng thoi mach dién duoc dong
lai va chi s6 cua may dém ting thém 1 don vi. Sau d6 dau nhon cia mit bat duoc ning 1én
khoi dia, 10 xo kéo no lai vi tri xuat phat va mach dién bi ngat.

2.3. Phwong phap pha lodng t6i han (véi chi s6 MPN)

- Nguyen tic cua phuong phap 1a pha lodng that nhiéu lan dich c6 chira vi sinh vat. Sau
d6 kiém tra xem toi 6 pha lodng nao con phat hién thay sy c6 mit caa vi sinh vat can kiém
tra. Dung phuong phap théng ké toan hoc dé tinh ra s luong gan ding cua ting nhom vi
sinh vat nhat dinh trong mau nghién ciru. Phuong phap nay duoc ding dé kiém tra do nhiém
ban cua nuéc, thuc pham, ...

- S6 lwong gan dung cua vi sinh vat 1a chi s6 MPN (Most probable number) dugc tra
trong bang Mac Crady (bang do Mac Crady xay dung trén co s& xir Iy X4c suat théng ké mot
khdi lwong 16N céc két qua thir nghiém).

Cac buwéc thuc hién

- Pha lodng mau: tuy tinh trang cua mau ma ta st dung cac do pha loing khac nhau,
tir ndng d6 nguyén chat, 101, 102, 103, 10 hay tir ndng do 107, 104, 105, 10, 107. Phai
chon gidi han thé nao dé nong do thap nhat ludn ludn c6 mat vi sinh vat, con néng do cao
nhat thi hoan toan khdng phat hién thay vi sinh vat. Cach pha lodng tir dich huyén phu ban
dau duoc chuan bj giong hét nhu ddi véi phuong phép thach dia

- Ciy vao moi trudng long: tir mdi d6 pha lodng, c6 thé cay vao tir 2, 3, 4 hay 5 dng
nghiém chira méi trudng dinh dudng thich hop cho vi sinh vat can kiém tra phét trién (vi du can
kiém tra vi khuan E. coli trong nudc thi dung méi truong c¢d dung lactose va chi thi mau, 6ng
Durham dé dé& phét hién thy vi sinh vat phét trién, thuong ding méi truong BGBL 2%). U &
nhiét do thich hop.

- Sau thoi gian 4, & mdi do pha lodng ghi s6 ong nghiém (+) (nghia 1a ¢6 vi khuan
moc bang cach theo ddi sy chuyén mau cia mdi trudng va ¢ bot khi trong dng Durham).
Ghi nhan nong d6 pha lodng cao nhat khong thay vi khuan moc.

- Tim chi s6 6ng nghiém c6 phan ang (+). Chi s6 nay gom 3 chit sé:

+ Chir s6 cubi cung (hang don vi): ghi s6 lwong dng nghiém cé phan tng duong tinh &
d6 pha lodng cao nhat, ma & nong do pha loang cao hon ké tiép s& khong c6 6ng
nghiém nao duong tinh ca (khéng c6 vi khuan moc duoc).

+ Hai chi s6 tiép theo: ghi s6 6ng (+) ¢ 2 nong d6 pha lodng thap ké tiép.

- Tur chi s6 trén, tinh dugc sé luong té bao vi sinh vat c6 xac suat 16n nhat trong mdi
don vi thé tich cua dich huyén phl theo bang Mac Crady.
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- S6 luwong vi sinh vat trong 1g hay 1ml mau dugc tinh bang cach lay tich cua chi s6
MPN (sé lwong gan dung) voi do pha lodng di duoc dung dé nhan dugc con sb dau tién
trong chi s6 6ng duong tinh (con sb hang trim)

Vi du: cdy mau thuc pham tir ndng do nguyén chat, 10%,...10 vao 5 ddy ong nghiém
rng véi 5 loai ndng d6. Mdi nong do6 duoc cdy vao 3 dng moéi truong BGBL 2% c6 dng
Durham. U nhiét d¢ thich hop. Két qua dugc ghi nhan nhu sau:

= Do pha lodng 1 10t 102 10°% 10*
= S 6ng nghiém dugc cay 3 3 3 3 3
= S 6ng nghiém ¢ vi sinh vat (+) 3 3 2 1 0

= Chisb ong (+): 321

= Chi s gan dung cua vi sinh vat (chi s6 MPN — tra bang Mac Crady): 15,0

= S lugng vi sinh vat c6 kha nang xuat hién trong 1 g (1ml)

N té bao/ml = 15x10 = 150 té bao/ml
I11. CAU HOI
Tai sao chi dém sb khuan lac nam trong khoang 25 - 250 khuan lac
Phu luc
BANG CHI SO MAC CRADY
Truwong hop cay 2 6ng nghiém cho méi nong do

Chisé | Chisé | Chisé | Chisé | Chisé | Chisé | Chisé | Chisod
ong(+) | MPN | éng(+) | MPN |ong(+) | MPN | éng(+) | MPN

000 0.0 100 0.6 121 3.0 212 20.0
001 0.5 101 1.2 200 2.5 220 25.0
010 0.5 110 1.3 201 5.0 221 70.0
011 0.9 111 2.0 210 6.0 222 110.0
020 0.9 120 2.0 211 13.0

Truwong hop cay 3 ong nghiém cho méi nong dé pha lodng
Chiso | Chisé | Chisé | Chisé | Chiso | Chisé | Chiso | Chiso
ong(+) | MPN | éng(+) | MPN | éng(+) | MPN | éng(+) | MPN

000 0.0 121 1.5 223 4.0 320 9.5

001 0.3 130 1.6 230 3.0 321 15.0
010 0.3 200 0.9 231 3.5 322 20.0
011 0.6 201 1.4 232 4.0 323 30.0
020 0.6 202 2.0 300 2.5 330 25.0
100 0.4 210 1.5 301 4.0 331 45.0
101 1.7 211 2.0 302 6.5 332 110.0
102 1.1 212 3.0 310 4.5 333 140.0
110 0.7 220 2.0 311 7.5

111 1.1 221 3.0 312 115

120 1.1 222 3.5 313 16.0
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Trwong hep ciy 4 6ng nghiém cho méi néng dé pha lodng

Chisé | Chisé | Chisé | Chisé | Chisé | Chisdé | Chisé | Chisd

ong(+) | MPN | éng(+) | MPN |o6ng(+) | MPN | éng(+) | MPN
000 0.0 113 1.3 231 2.0 402 5.0
001 0.2 120 0.8 240 2.0 403 7.0
002 0.5 121 1.1 241 3.0 410 35
003 0.7 122 1.3 300 1.1 411 5.5
010 0.2 123 1.6 301 1.6 412 8.0
011 0.5 130 1.1 302 2.0 413 11.0
012 0.7 131 1.4 303 2.5 414 14.0
013 0.9 132 1.6 310 1.6 420 6.0
020 0.5 140 1.4 311 2.0 421 9.5
021 0.7 141 1.7 312 3.0 422 13.0
022 0.9 200 0.6 313 3.5 423 17.0
030 0.7 201 0.9 320 2.0 424 20.0
031 0.9 202 1.2 321 3.0 430 11.0
040 0.9 203 1.6 322 3.5 431 16.5
041 1.2 210 0.9 330 3.0 432 20.0
100 0.3 211 1.3 331 3.5 433 30.0
101 0.5 212 1.6 332 4.0 434 35.0
102 0.8 213 2.0 333 5.0 440 25.0
103 0 220 1.3 340 3.5 441 40.0
110 0.5 221 1.6 341 45 442 70.0
111 0.8 222 2.0 400 2.5 443 140.0
112 1.1 230 1.7 401 3.5 444 160.0
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Bai 9 KY THUAT PIA KHANG SINH

I. GIOI THIEU

- Nhiéu vi sinh vat c6 tinh man cam ddi véi khang sinh, cé thé duoc kiém soat bang
khang sinh. Khang sinh 1a nhém cac san pham chuyén hoa dugc tao bai vi sinh vat c6 tac
dung wc ché sy tang truong hoac tidu diét vi sinh vat khac. Khang sinh tac dong dac hiéu co
nghia 13 mot loai khang sinh chi tic dong 18n mot hay mot s6 nhom vi khuan nhat dinh.
Ngay nay, nhiéu khang sinh va dan suat khang sinh ty nhién duoc tong hop héa hoc.

- Céac chung vi khuan khac nhau c6 do nhay cam véi cac loai khang sinh & mutc do
khac nhau, tinh min cam cua mét vi sinh vét d6i v6i khang sinh c6 thé dugc quan sat bang
thuc nghiém dya trén ki thuat dia khang sinh va vong vo khuan. K¥ thuét dia khang sinh st
dung mdt dia giéy vo trung dugc tam khang sinh & mot liéu lugng nhét dinh dit 1én mot hop
petri mdi trudng ran chia vi sinh vat myc tiéu. Khang sinh s& khuéch tan vao méi truong,
néu ndng d6 khang sinh d dé trc ché su ting trudng cua vi sinh vat, xung quanh dia s& hinh
thanh mot vong v6 khuan. Pudng kinh ving bi chin dién dat tinh cam tng cua vi khuan dbi
véi thude khang sinh, treong hop khéng cé ving bi chin, vi khuan khang lai thuc khang
sinh. Tim hiéu tinh khang khang sinh cua vi khuan gay bénh gitp cho viéc chon lya phuong
huéng diéu tri ding véi nhitng khang sinh dic hiéu. K¥ thuat nay ciing duoc dung dé sang
loc, xac dinh hoat tinh khang khuan caa cac khang sinh hoic hop chat khang khuan.

- Nhitng diéu co ban vé ky thuat dia khang sinh

Moi trirong nudi cdy: mdi truong duge chuan hoa cao dé giup cho hau hét cac vi khuan

gay bénh thong thuong moc tét (vi du méi truong Mueller-Hinton). D6 vao dia petri

(duong kinh 9cm) 25 ml moi truong, twong ung d6 day 4 mm + 0,5. Cac dia thach phai

duoc dit trén mot mit phang ngang bang dé dam bao cho do sau cua thach ¢ tat ca cac

vi tri trong dia béng nhau, cho thach ngudi t1 nhi¢t do phong

MGbi trwong bé phy: Cac vi khuan kho moc s& duge cung cip thém cac chat bd phy vao

moi trudng co ban nhu mau hodc cac san pham ciia mau, cac vitamin hodc cac yéu t6

phat trién khac.

Pia gidy khdng sinh: 14 cac khoanh gidy c6 tim khang sinh duoc bao quan trong hop

riéng, du trit & —20°C. Cac khoanh gidy lam hang ngay duogc giit & 2 — 8°C tlly theo su

chi din cua hing san xuit va phai dugc dé thiang bang 30 phut ¢ nhiét d6 phong trude
khi str dung.

D6 duc chudn: D duc chuan Mc Farland 0,5 dugc lam bang cach 1iy 0,5 ml BaCly

nong d6 0,048 M (1,175% BaCl2.2H20 W/V) tron voi 99,5ml H2SOs nong d6 0,18 M

(1% v/v) va phan chia vao cac 6ng gidng nhau va cung loai voi nhitng 6ng dé sir dung

cho viéc chuan bi cac hdn dich vi khuan. Cac 6ng nay phai duoc han kin va giir t6i

trong nhiét d6 phong va c6 thé st dung dugc trong vong 6 thang.

Cdch tién hanh: ciy dich khuan 1én dia méi truong bang cach cay trai, hoic lang bang

taim bong (néu & nhitng noi c6 d6 4m khong khi cao), hit bo dich khuan con thira. Dé
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cho kho mat thach bang cach dit chiung vao ti 4m 15 phat. Thong thuong, 5 dia gidy

s& duoc dit ¢ xung quanh dia va cach nhau khoang 20 mm tir canh cua dia gidy nay toi

canh cua dia gidy khac va mot dia dit & trung tAm. Str dung kep du nhon vé trung dé

dit khoanh gidy nhe nhang, roi an khé khoanh gidy xudng bao dam tiép xtic hoan toan
v6i mit thach. Khong dich chuyén khoanh gidy néu nhu no da tiép xac voi mit thach.

Céc dia duoc dé ¢ nhiét do phong khoang 30 phut (khong qua 60 phut) dé dam bao cho

khang sinh tir cac khoanh gidy khuéch tan ra mot cach dong déu & thach. U nguogc céac

dia & 37°C trong vong 18-20 gid. Po duong kinh vong tc ché (dugc tinh baing mm) tir
phia sau mit dia. Néu canh cta vong trc ché khong rd nét, nguoi ta phai doc khu vuc
trc ché xap xi 80% sy tc ché.
I1. NQI DUNG THU'C HANH
Sinh vién thuc hanh phuong phap duc 16 trén dia thach dé quan sat tac dung &c ché ting
trudng vi sinh vat cua khang sinh.
1. Vat ligu
- Dung dich chuan d6 duc: huyén dich BaSO4 twong dwong voi do duc chuan 0.5
McFarland. Huyén dich nhu vay c6 chira khoang 1x108 cfu/ml.
Vi khuan thtr nghiém: dia khuan lac E.coli, Streptococcus aureus < 24h
Thudc ké li, que ciy tam giac, pipetman va dau tip 100ul, 1000 ul v tring
Pia petri moi truong cao thit pepton, 6ng nghiém chira 5ml dung dich pha loang.
Céc dung dich khang sinh riéng Ié ampicilin, streptomycin (2 mg/ml), kanamycin,
tetracylin (96 mg/ml), penicilin (2.000 don vi /ml).
2. Thuc hanh

- LAy khoang 10 khuan lac bang que cdy vong hoa tan trong 1ml nugc mudi sinh ly.
Chuan do dich khuan E.coli, Staphylococcus aureus twong duwong véi do duc chuan 0.5
McFarland.

- Trong diéu kién vo triing, cay trai 100 pl dich khuan E. coli, Staphylococcus aureus
1én 2 dia thach chira méi trudng pepton (mdi chiing ciy 1 dia). Hit bo dich thira néu co.

- Dé kho bé mat trong 15 phit. Ding but danh dau chia hop petri thanh 5 phan bang nhau.

- Dung dung cu vo tring, duc 5 16 ¢6 duong kinh bang nhau (6 mm) trén mdi phan
cua hop petri.

- Dung pipetman va dau tip 100 pl vé tring chuyén 50 pl dung dich khang sinh vao 16
thach. Mai 16 dugc bo sung mot trong sé cac khang sinh sau: ampicilin, kanamycin, penicillin,
streptomycin, tetracylin.

- U 6 37°C trong 24 gio.

- Quan sat va do duong kinh vong vo khuan.
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Bai 10 KHAO SAT PAC TINH SINH HOA
CUA VI SINH VAT

Phan loai va dinh danh vi khuan 1a mét van dé quan trong trong chan doan vi khuan
gay bénh (trén nguoi, dong vat va cac thuy san) cling nhu trong xét nghiém vi sinh thuc
pham. Mubn dinh danh phan loai vi sinh vat, ngoai viéc khao sat hinh thai, kich thuéc té bao
va khuan lac, tinh chat bat mau Gram, can phai khao sét c4c tinh chét sinh ly cua vi khuan
thé hién qua cac phan ¢ng sinh hoa xay ra trong nhitng méi trudng nudi ciy dac biét.

I. Cac dac tinh phan giai glucid caa vi sinh vat

1. Phan wng Ién men hydratcarbon
* Nguyén tic: nham xac dinh kha ning 1én men mot loai hydratcarbon dic hiéu c6 trong moi
trrong co ban caa vi sinh vat. Khi Ién men hydratcarbon, vi sinh vat s€ tao trong méi truong
nhitng acid hitu co, ¢ sinh hoi hay khong sinh hoi. Viéc sinh acid s& l1am giam pH thé hién
qua su doi mau chat chi thi pH c6 trong mdi truong nudi cay.

* Moéi truong: - Phenio Red Broth Base pH 7,4, c6 b sung 1% loai duong can khao sat.

- Chi thi: phenol red, mau vang ¢ pH acid, mau d6 ¢ pH kiém

- Hydratcarbon (1%) thuong st dung nhat la: glucose, lactose, galactose,
raffinose, rhamnose, sucrose, inositol, xylose, fructose, mannitol, sorbitol, trehalose,
cellobiose, arabinose,...

C6 thé pha dung dich me (stock) duong 5% hoic 10% trong nudc cét trude khi thém
vao mdi truong co ban dé dat dugc ndng do can thiét. Moi truong duoc phan vao cac éng
nghiém, sau d6 cho cac 6ng Durham vao (dé theo di su sinh hoi cta vi khuan). Khi tring
moi truong ¢ 116 — 118°C trong 15 phdt.

* Phwong phdp cdy: dung khuan lac ctia cac dong thuan 18 — 24 gio trén mdi truong thich
hop. C6 thé ding que ciy vong hoic que cay thang dé ciy vi khuan vao ong nghiém chira
moi trudng can thir
* Poc két qua: - Phan tng (+): méi truong chuyén mau vang

- Phan ung (-): mdi trudng van mau do.

- C6 sinh hoi: ¢6 khi trong 6ng Durham

- O nhiing vi sinh vat 1én men cham, méi trudng ¢6 mau cam. Néu nghi ngo
can so sanh véi ng khong cdy, u lai va doc két qua nhu trén

* Ung dung: kha nang 1én men duong hoic ruou thuong dugce dung dé dinh danh cac vi sinh
vat duong rudt hodc dé phan tich mot sé giong hay loai bang vai loai duong dic hiéu dua
trén tinh chat chuyén biét cua ching. Vi du: moi thanh vién cia ho Enterobacteriaceae déu
Ién men glucose, E. coli, Klebsiella va nhém Enterobacter Ién men glucose va lactose. Thir
nghiém trén c6 thé gidp phan biét 2 gidng Listeria monocytogenes (salicin +) voi
Corynebacterium (salicin -), gidp phan biét Staphylococcus aureus (mannitol +) véi S.
epidermidis (mannitol -)...
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2. Phan wng Methyl Red (MR)
* Nguyén tic: phan ung nay dung dé phan biét 2 loai vi khuan vé hinh thac bién dudng
glucose:
- Loai 1: 18n men that manh duong glucose tao cac chat acid cudi clng rat bén va cho phan
ung MR (+).
- Loai 2: 1én men glucose thanh cac chat trung gian khong bén. Céc chat nay bién thanh céc
chat trung tinh cudi cuing (chat acetoin) va cho phan tng MR (-).
Yéu cau I phai thuc hién véi canh trung gia it nhat 1a 48 gio.
* Méi trieong va thuéc thar:
- Moi truong MR-VP (méi truong Clark-Lubs, dang méi truong dong kho).

- Thubc thir methyl red:  + Methyl red 0,02 g
+ Ethanol 95% 50 ml
+ Nudc cat 50 ml

* Phirong phdp cdy: cay vi khuan vao 6ng nghiém c6 chtra 5 ml méi truong MR-VP, 1 trong
24 — 28 gio & 37°C, thém 5 giot thudc thir methyl red va lic déu.
* Poc két qud: - Phan ting (+): méi trudong c6 mau do
- Phan tng (-): moi truong ¢ mau vang
* Ung dung: phan ang MR giGp phan biét cac gidng: E. coli (+) véi Enterobacter aerogenes
(-), Yersinia (+) vai cac truc khuan Gram am khdng thuoc ho duong rudt khéac (-), xac dinh
loai Listeria monocytogenes (+).
3. Phan wng Voges Proskauer (VP)
* Nguyén tac: c6 loai vi khuan bién dudng duong glucose thanh mot chat trung tinh 1a
acetyl-methyl-carbinol hay acetoin, chat nay bi oxyt hoa trong méi truong kiém va két hop
Vi a-naphtol dé cho phirc chat c6 mau hong do.
* Méi trwong va thuéc tha:
- Méi truong MR-VP (méi truong Clark-Lubs)
- Thuéc thir: dung dich a-naphtol 5% trong ethanol
- Dung dich KOH 40% trong nudc.
* Phuwong phdp cdy: cay vi khuan vao ong nghiém c6 chira 3 ml méi truong MR-VP 1 37°C
trong 24 — 48 gio. Sau thoi gian t thém vao 1,8 ml a-naphtol 5% (hay 15 giot trong 1 ml
moi trudng) va 0,6 ml KOH 40% trong nudc (hay 10 giot trong 1 ml méi trudng) lic déu va
dé yén 5 — 10 phuit.
* Poc két quda: phan tng (+) khi c6 mau hong do xuat hién. Vai loai vi khuan cho phan éng (+)
cham va yéu nén can phai ho nhe vira nong (dé dng nghiém hoi nghiéng) mai xuét hién mau.
* Ung dung: phan ung MR-VP gilp phan biét E. coli (thuong -) véi Klebsiealla,
Enterobacter (thuong +), Staphylococcus (thuong +) véi Micrococcus (thuong -).
4. Phan &rng Simmons citrate
* Nguyén tac: mot sb vi khuan cé kha ning st dung citrate nhu ngudn carbon duy nhat trong
mdi truong tong hop vo co. Khi citrate bién dudng dén giai doan cudi cung 1a CO2, ¢ mot
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su mat can bang vé ion (c6 su phdng thich NHs) va do ¢6 méi trueong bi kiém hoa chuyén tur
mau xanh la cay sang mau xanh duong dam.
* Méi trwong: moi trudong thach Simmons citrate (dang dong kho) duoc déu ché theo thé
thach nghiéng, thanh phan moéi trudng c6 chira chi thi mau xanh bromothymol.
* Phwong phdp cdy: cay vi khuan trén thach nghiéng, chd y cdy tir khuan lac cua vi khuan
trén moi truong dac, khéng nén cay tir canh trang (moi truong long) vi sé cho phan tng (+)
gia. U cac 6ng méi trudng & 37°C trong 18 — 24 gio.
* Poc két qud:
- Phan ang (+): vi khuan moc trén mat thach nghiéng véi su d6i mau sang mau xanh duong
hoan toan, chat it hay khéng.
- Phan tng (-): vi khuan khéng moc trén mit thach va khong d6i mau méi truong.
* Ung dung: phan ¢ng gilGp phan biét Edwardsiella (-) voi Salmonella (thuong +),
Klebsiella, Enterobacter (thuong +) voi E. coli (-), Aeromonas hydrophilia (thuong +) voi
A. salmonicida (-).

5. Phan wng Malonat
* Nguyén tic: phan ung dung dé khao séat kha niang sir dung Sodium malonat lam nguon
carbon. Khi vi khuan str dung malonat s& sinh ra phan ang kiém, bién d6i méi trueong tir mau
xanh la cdy sang mau xanh duong.
* Moi truong: Malonat broth (long) vai chi thi la mau la xanh bromothymol (mau xanh 1a cay).
* Phuong phdp cdy: dung que cay lay 1 it vi khuan thuan khiét (hay khuan lac trén moéi
truong thach) cay vao méi trudng malonat long, i 37°C trong 18 — 24 gio.
* Poc két qua:
- Phan tng (+): mdi truong chuyén sang mau xanh duong.
- Phan ang (-): mdi trudng van mau xanh 14 cay
* Ung dung: phan tng giGp phan biét cac giéng Alcaligenes faecalis (+) véi Acinobacter (-),
Klebsiella, Enterobacter (+) vai E. coli (-), Arizona (+) véi Salmonella (-).

6. Phan wng trén moi trwong KIA (Kligler Iron Agar) hay TSI (Triple Sugar
Iron agar)
* Nguyén tgc: phan ung nay dung dé phan biét cac loai vi tring thuoc ho
Enterobacteriaceae. Moi truong KIA (c6 thé dung méi truong TSI) thuong dung dé khao sat
su 1én men duong glucose, lactose va kha ning sinh khi H,S, khi H, va CO2 cua vi khuan.
Trong mdi truong ¢6 chi thi mau phenol red dung dé phat hién kha ning 1én men dudng cia
vi khuan. Py 1a méi truong dic, duoc chuan bi trong dng nghiém & thé nghiéng sau.
* Phwong phdp cdy: ciy vi khuan bang cach cdy dam sau vao phan moi trudng sau va ciy
trén bé mit thach nghiéng. U ¢ nhiét do thich hop mot thoi gian.
* Poc két qud: c6 cac trudng hop xay ra:
- Phan sau va phan nghiéng van gitr mau do: vi khuan khong l1én men & ca 2 loai dudng, c6
nghia vi khuan 1a goc lactose am, glucose am, (ki hiéu K/K).
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- Phan sau bj acid hoa d6i mau vang, phan nghiéng van giit mau do: nguyén nhan 1a do khai
dau vi khuan 1&n men glucose, acid hoa 2 phan nghiéng va sau. Sau do vi trén phan nghiéng
vi khuan moc nhanh nén da kiém hoa tré lai do sy bién dudng peptone c6 trong moéi trudng
va thai ra NHs = vi khuan gdc lactose am, glucose duong (K/A).

- Phan nghiéng va phan sau d6i mau vang do vi khuan 1én men ca 2 loai dudng, méi trudng
tré nén rat acid, cac chat chuyén héa kiém dugc phdng thich tir sy bién dudng peptone &
phan nghiéng khong du stc dé trung hoa cing mot ldc cac chat chuyén héa acid cua 2 loai
duong glucose va lactose, nén phan nghiéng khong bi kiém héa nhu truong hop trén = vi
khuan thudc géc lactose duong, glucose duong (A/A).

- C6 hién tuong sinh khi: sinh cac bong bong khi ¢ phan sau do vi khuan 1én men dudng
sinh khi CO2 va Hz = vi khuan 1a gbc c6 kha ning sinh hoi.

- Khi ¢6 mau den xuat hién ¢ ving ndi 2 phan nghiéng va sau la do vi khuan cé kha niang
khir sulfate co trong méi truong, tao thanh khi HzS. Chat nay phan tng vai Fe (ferrous
sulfate) c6 trong moi truong dé tao két tua sulfur sat mau den.

Chl y: méi truong TSI chi khac vai KIA ¢ chd c6 thém duong sucrose (saccharose).
Sucrose ¢6 nong do gidng lactose, sy sir dung sucrose ciing gidng lactose, duoc ghi nhan boi
su acid hoa ¢ phan thach dung va nghiéng. Méi truong ndy gilp tim ra nhitng vi khuan Ién
men lactose cham (nhiéu ngay) vi da s6 vi khuan dudng rudt 18n men lactose cham, déu 1én
men sucrose sau mot ngay. Cach thuc hién phan Gng cling twong tu nhu moi truong KIA,
cho két qua vé 1én men duong glucose, lactose, sucrose, sinh HzS va sinh hoi.

7. Phan wng thay phan tinh bot
* Nguyén tizc: mot sé vi sinh vat sinh amylase thyuc hién viéc thay phan tinh bot va str dung
c4c san pham thay phan dé 1am ngudn carbon va ning lugng. Dé phat hién kha ning nay,
cin cir Vao sy chuyén mau ctia méi truong tinh bot khi gap iod.

* Méi trwong va thuéc tha:

- Moi truong tinh bot (%): Peptone 1,0
KH2PO4 0,5
Tinh bot tan 0,2
Agar 15
pH 6,870

Chuan bj méi trudng trong binh tam giac, khir tring 1 atm va sau d6 rét vao dia petri

vo trung.

- Dung dich Lugol

* Phirong phdp cdy: sau khi moi truong dong, cay vi sinh vat can nghién ciru thanh mot vét
cay doc theo duong kinh cua dia petri hay cdy cham & giita dia thach (d6i voi nAm méc).
Nudi cdy 7 — 10 ngay dém. Khi vi sinh vat phat trién, nhé dung dich Lugol phi kin bé mat
moi truong.

* Poc Két qua: quan sat viing moi trudng quanh vét cay:
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- Néu c6 sy thiry phan tinh bot bai vi sinh vat thi viing quanh vét cay s& khong mau hay mau
do nau (do tinh bot bi thuy phan).
- Néu vung quanh vét cdy c6 mau tim, chang to vi sinh vat khong c6 kha ning thuy phan
tinh bot do khéng cd enzyme amylase.
* Ung dung: khao sat dic tinh sinh enzyme amylase cia nAm méc va vi khuan, phan biét
Corynebacterium diphteriae type gravis (+) vai Corynebacterium spp. (-), Streptococcus
bovis nhom D (+) vai Streptococcus spp. Khac (-).
II. Cac dic tinh phan giai hop cht nito ctia vi sinh vat

1. Phan wng hoa léng gelatin (phan giai protein)
* Nguyén tic: mot sé vi sinh vat ¢6 kha nang dich hoa (Iam 16ng) gelatin nho ching tiét vao
moi trudng cac enzyme thiy phan protein (collagenase). Dé phét hién kha ning nay, ngudi
ta cdy cac vi sinh vat can nghién ciru 1én moi truong gelatin — nudce thit — peptone.
* Moi truong: moi treong gelatin 12% (nutrient broth + 12% gelatin): thém 12% gelatin vao
moi trudong canh thit — peptone, dé yén 20 — 30 phut cho gelatin truong 1én, sau d6 nung
trong ndi cach thuy cho dén khi gelatin tan hét. Rot hdn hop trén vao cac dng nghiém, mdi
6ng 8 — 10 ml. Khir triung ¢ 0,5 atm trong 15 phdit.
* Phwong phdp cay: cdy bang que ciy dau nhon theo 16 cdy dam sau, u ¢ 30°C trong 24 —
48 gio.
* Poc két qua: néu vi khuan dugc u ¢ nhiét do 30°C, dé quan sat hién tuong hda long gelatin
phai dua dng nghiém nubi cdy vi khuan vao ti lanh trong vong 10 phut, sau d6 14y ra quan sat:
- Phan tng (+): moi trueong gelatin ¢ trang thai long
- Phan tng (-): moi truong gelatin ¢ trang thai dong dac.

2. Phan wng Indol
* Nguyén tac: mot sé vi khuan cé kha niang phan giai tryptophan trong moi truong thanh
indol. Nhan pyrol cuaa indol s& két hop véi p-dimethylamino benzaldehyde trong thubc thir
Kovacs tao thanh mot phuc chat dang quinon mau do tia trén mat thoang ciia méi truong.
* Méi truong va thuoc thz:
- Méi truong: Tryptone water gom 15 g tryptone trong 1 lit nuéc cat, pH 7,3, phan phdi vao
6ng nghiém, hap khu tring 121°C trong 15 phiit.
- Mbi trudng két hop: MIU (Motility-Indol-Urea); SIM (Sulfide-Indol-Motility).

- Thuéc thir Kovacs: - p-dimethylamino benzaldehyde 10 g
- Amyl hoac butanol 150 ml
- HC1 dam dac 50 ml

Thudc thir dung trong chai nau va ludn day kin, khi thuéc thir d6i mau nau sim thi d6 bo.

* Phirong phdp cdy:

- D6i v6i moi truong nude peptone: dung que ciy ldy vi khuan can kiém tra cho vao 6ng
nghiém chira moéi truong nudc peptone.
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- Néu dung mai truong MIU hay SIM: dung que ciy da lay vi khuan dam thang vao giira
mit thach mot duong dai bang ¥ chiéu sau caa thach. U 37°C trong 18 — 24 gid. Sau thoi
gian 1, nho 3 — 5 giot thudc thir Kovacs vao canh tring.
* Poc két qud:
- Phan tng (+): mot vong mau dé sim xuat hién trén bé mit méi trudng.
- Phan &ng (-): bé mit moi trudng gitr nguyén mau vang cua thube thir
* Ung dung: phan tng indol ding dé phan biét cac vi khuan trong nhém Coliforms. Vi du:
E. coli (thuong +) véi Klebsiella va Enterobacter (thuong -).

3. Phan &tng ADH (Arginine dehydrolase), LDC (Lysin decarboxylase), ODC
(Ornithine decarboxylase)
* Nguyén tic: phan tmg nay dung dé xac dinh vi sinh vat c6 kha ning phan giai acid amin
bang cach khtr nhém carboxyl (-COOH) thanh amin hoic diamin va CO; nhd ¢6 enzyme
decarboxylase. Cac san pham cua su tach carboxyl 1am ting pH méi truong, lam chuyén
mau chat chi thi. Sy phan giai acid amin xay ra trong diéu kién ky khi.

Arginine dehydrolase Putrescin + CO,

Arginine

Lysin decarboxylase

Lysin » Cadaverin + CO>

Ornithin 2rnithin decarboxylasg,  py trescin + CO,

* M6i triong va thuac thz:
- Moéi truong Moller Decarboxylase Base (dang dong kho), thém vao acid amin: lysin, arginin,
ornithin néng d6 1%, pH 6,0, phan phdi vao éng nghiém, khir triing 121°C trong 20 phit.
- Chi thi mau bromocresol purple, chuyén mau tir vang sang tim & pH 6,8.
Ong B (Base — d6i chizng): 6ng kiém ching chi chta glucose, khdng chtr acid amine.
Ong L (Lysin): chtra glucose va lysin
Ong A (Arginin): chtra glucose va arginin
Ong O (Ornithin): chta glucose va ornithin
- Dau parafin
* Phirong phdp cay: cay vi khuan vao 4 6ng B, L, A, O, phua dau parafin trén bé mat moi
truong day khoang 5 mm. U 37°C trong 18 — 24 gio.
* Poc két qud:
- Boc 6ng B trudc: dng ndy phai c6 mau vang
- Poc c4c 6ng L, A, O: phan tng (+) ¢ mau tim, phan tng (-) c6 mau vang.
* Ung dung: dung dé phan loai va dinh danh céc loai thudc ho Enterobacteriaceae.
4. Phan wng Urease
* Nguyén tizc: mot sé vi khuan san xuat ra enzyme urease thay phéan ure trong méi truong
thanh CO, va NHa. Méi truong bi kiém héa lam chat chi thi mau phenol red doi sang mau do.
46



* Moi truong:
- Mbi trudng ure dic (Christensen Ure agar): rat nhay
- Mbi trudng ure 16ng véi chat chi thi mau phenol red.
* Phurong phdp cdy: ciy vao méi trudng gbc vi khuan thuan khiét tir mot khuan lac. U 37°C
trong 18 — 24 gio.
* Poc két qud:
- Phan tng (+): mdi truong chuyén sang mau do
- Phan tng (-): méi treong khong ddi mau
* Ung dung: Klebsiella cho phan tng (+) sau 18 — 24 gio, Citrobacter cho phan ¢ng (+) sau
24 — 48 gio, Proteus cho phan ung (+) sau 18 — 24 gid, ddi véi cac vi khuan khac loai moi
truong 1ong it nhay nén khé tim thiy phan tng (+).

5. Phan &ng sinh H2S
* Nguyén tagc: xac dinh kha nang vi sinh vat sinh H,S tir cac acid amin chtra luu huynh
(methionine, cysteine va cystine) tao chat két tia mau den. Viéc tao thanh HzS con dic trung
cho ca nhoém vi sinh vat khi sulfate thanh H2S trong ho hap ky khi.
* M6i trwong: canh thit-peptone dwoc phan phéi vao 6ng nghiém va hap kht tring. C6 thé
ding méi trudng KIA hay SIM (ban long) dé thir kha ning sinh H,S.
* Phwong phdp cdy: véi canh thit, cay vi khuan can kiém tra vao ong méi trudng. Sau khi
cay, gan vao nat bdong mot miéng gidy loc co tam acetate chi. Bén ngoai nat béng boc thém
mét 16p nylon dé ngin khi H,S bay ra khoi ng nghiém. U & 37°C trong 7 — 10 ngay. Péi
véi moi truong KIA hay SIM, cay theo 16i cdy dam véi que cay thang.
* Poc két qua:
- Poi véi moi trudng canh thit o gan gidy loc tam acetate chi, néu thay gidy loc chuyén
sang mau den 1a phan tng (+), néu khong c6 mau den 14 phan ang (-).
- P4i voi méi treong KIA hay SIM, quan sat thiy cac vét mau den trong méi trueong 1a phan
ng (+), néu khong thay xuét hién cac vét den trong thach la phan tng (-).
* Ung dung: phan biét Pseudomonas putrefaciens (+) voi Pseudomonas spp. khac (-),
Salmonella (thuong +) vaéi Shigella (-).

6. Phan wng khir nitrate (nitrate reductase)
* Nguyén tac: viéc khir nitrate thanh nitrite (d6i khi thanh N2) xay ra ¢ cac vi sinh vat co
enzyme nitratreductase, ching c6 kha niang sir dung nitrate 1am ngudn thire an nito. Ngoai ra
c6 mot so Vi sinh vat c6 kha nang sir dung nitrate 1am chat nhan e- hay H* trong hé hap Ky
khi dé oxy hoa hop chat hitu co: NO3™ + 2e- + 2H* —NO; + H0.
* Méi trwong va thuéc thi: méi trudng nitrate: canh thit peptone ¢6 chaa 0,2% KNO3 va
thudc thir Griess gom 2 loai ¢6 thanh phan sau:
- Acid sulfanilic: hoa tan 0,5 g acid sulfanilic vao 30 ml acid acetic (glacial) b sung thém
100 ml nuéc cét, dem loc. Dung dich duoc bao quan trong 1 thang.
- - naphtylamin: hoa tan 0,1 g o-naphtylamin trong 100 ml nudc cat dun s6i. Dé ngudi roi
bd sung thém 30 ml acid acetic (glacial), dem loc, bao quan trong 1 thang.
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* Phwong phdp cdy: cay vi khuan vao méi truong nitrate, a trong 1 — 5 ngay. Thém 1 ml
dung dich acid sulfanilic, tiép theo thém 1 ml dung dich a-naphtylamin.
* Poc két qua: néu co su hinh thanh mot hop chat mau dé hdéng ching to ¢ hién dién cua
NO; (do nitrate bj khir thanh nitrite) két luan phan tng (+). Néu khong c6 su hinh thanh hop
chat mau do hong phai tiép tuc thém 2 — 3 mg bot kdm (Zn) vao dng nghiém. Néu sau 5 phut
van khong c6 mau d6 1a phan ¢ng (+), néu c6 mau d6 xuat hién Ia phan @ng (-) do con hién
dién NOs khi gap Zn sé bi khir thanh NO..
* Ung dung: xac dinh cac vi khuan trong ho Enterobacteriaceae thuong c6 phan tng (+).
I11. C4c phan @ng lién quan dén enzyme ho hip cia vi sinh vat

1. Phan &ng catalase
* Nguyén tdc: nham xac dinh sy c6 mit cua enzyme catalase cia mét s6 vi sinh vat hd hap
Ky khi tuy y. Catalase gilp vi sinh vat ky khi khéng bi ngoé doc khi moéi truong cd oxy khéng
khi bai su hinh thanh chat H,O,. Catalase xuc tac phan tng sau:

Catalase
2H,0; —— 2H,0 + O3

* Thudc thit:
- Hydrogen peroxide 30% (superoxal) giit lanh trong chai sim mau, tranh sang.
- Dung dich @éém phosphate (M/15), pH 7,0
* Phuong phap thi:
- Thir trén lame: dung kim cay lay tdm cua khuan lac thuan khiét (18 - 20 gio a trén moi
truong thich hop) dit 18n lame kinh sach, r6i nho mot giot H202 30% 1én trén. Viéc dung
kim hozc khuyén cay tron 1an H20, vao vi sinh vat la khdng can thiét.
- Thir trong 6ng nghiém: nho truc tiép 1 ml H20, 30% Ién dong thuan vi sinh vat cay day
trén mat thach nghiéng (khong dung méi truong thach mau). Quan sat cac bong khi xuat
hién tac thi va ghi nhan két qua.
- Phuong phap lamelle: dung kim cdy lay tam khuan lac dat Ién lam kinh, nhé mét giot H202
0,5% 1én va day lai bang lamelle. Theo d&i bong khi bi gitr lai dudi lamlle.
* Poc két qud:
- Catalase (+): tao Oz, cac bong khi xuat hién tic thi (hoac trong vong 10 gidy)
- Catalase (-): khong tao O, khéng c6 bdong khi.
* Ung dung: phan tmg thuong duoc dung dé phan biét vi sinh vat hiéu khi véi vi sinh vat ky
khi: Bacillus (+) véi Clostridium (-), Streptococcus (-) véi Micrococcus hay Staphylococcus
(+), Listeria monocytogenes (+) vai Erysipelothrix (-)

2. Phan wng Oxydase
* Nguyén tic: nham xac dinh sy c6 mat cua enzyme cytocrom oxydase cua vi khuan. Day l1a
nhom enzyme cudi ciing van chuyén e- dén oxy phan tir dé tao thanh nuéc trong chudi hd hap.
* Giong vi khudn va thugc thi:
- Vi khuan kiém tra duoc nuéi trén méi truong thach dén khi phat trién thanh khuan lac.
- Thuéc thir: Tetramethyl-p-phenylenediamine dihydrochloride 1% (dung dich khdng mau)
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* Poc két qua: dé xac dinh hoat tinh oxydase c6 2 céch:
- Cach 1: nguoi ta nho vai giot dung dich Tetramethyl-p-phenylenediamine dihydrochloride
1% (trong nuéc) 18n trén cac khuan lac moc trong cac dia thach. Khuan lac cua céc vi sinh
vat c6 hoat tinh oxydase s& bi nhuém do va sau 10 - 30 phit chuyén thanh den.
- Céch 2: nho vai giot thudc thu trén I1&n gidy loc. Dung que cdy lay mot it vi khuan can
kiém tra boi 18n gidy loc ¢ tam dung dich thudc thir phan tng oxydase. Phan ing (+) s& tao
mau do tim trong vong 10 - 30 phut.
* Ung dung: gitp xac dinh Aeromonas (+), Pseudomonas (thuong +), Enterobacteriaceae (-).
Phan biét: vi khuan ho Pseudomonadaceae (oxydase +) véi ho Enterobacteriaceae (-)

3. Phan wng O/F (Oxidation-fermentation test)
* Nguyén tdc: xac dinh vi khuan chuyén hoa carbohydrate (glucose) bang cach 1én men
(Fermentation) hay bang cach oxyd héa hiéu khi (Oxydation).
* Moi truong:
- Méi truong: O-F Basal Medium, khtr tring ¢ 121°C/15 phdat.
- Dung dich glucose 10%, khtr tring bang cach loc véi mang loc ¢6 kich thudc 0,2 pm.
B6 sung mot cach vé trang 10 ml dung dich duong glucose 10% véi 90 ml mdi trudng O/F
basal dé c6 moi trudng O/F c6 chira 1% dudng. Phan phdi méi truong vao éng nghiém trong
diéu kién vo trung: 5 ml mdi 6ng.
* Phirong phdp cdy: cay vi khuan kiém tra vao 2 ng méi truong:
- Ong 1: u trong diéu kién ky khi (cho thém mat 16p parafin vé tring)
- Ong 2: U trong diéu kién hiéu khi.
* Poc két qua:
- Vi khuan oxyd héa (0): éng ki khi c6 mau xanh (green), éng hiéu khi c6 mau vang.
- Vi khuan 1én men (F): ca hai 6ng méi truong déu co mau vang.
- Khéng phan tng: ca 2 dng ¢ mau xanh.
* Ung dung: phan tng dung dé phan biét cac vi khuan G- khong thudc ho dudng rudt Véi
cac vi khuan G- thudc ho Enterobacteriaceae. Vi du: Vi khuan ho Enterobacteriaceae c6
phan &ng 1én men glucose (F). Hau hét cac vi khuan Pseudomonas spp. c6 phan tng oxyd
hoa glucose (O).
IV. Khao st tinh chat lién quan dén tinh gay bénh & vi sinh vat

1. Phan wng dong huyét twong (coagulase test)
* Nguyén tic: kiém tra kha nang 1am dong huyét twong cua vi sinh vat do tac dung ciia men
coagulase. Coagulase 1a mét chat gidng prothombin c6 kha ning tac dong lén nhitng yéu té
binh thudng cua huyét trong dé sinh ra chit gidng thrombin, cé tac dung bién fibrinogen
thanh fibrin (két qua tao khdi déng dang soi).
* Hoa chdt — thudc tha:
- Hoa chat thir: huyét twong hodc fibrinogen.
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- Huyét tuong: nén dung huyét twong nguoi hoic thé vo trung, twoi hoidc déng kho (dang
thwong mai). Huyét twong twoi thu duwoc bang cach quay ly tim mau twoi cé chta chat
chéng dong. Huyét tuong déng kho dd pha nén dung ngay trong ngay.

* Phirong phdp thir va doc Két qua:

- Phuong phap thir trén lame: nhé mot giot nuéc cit hay nudc mudi sinh Iy 18n lame kinh
sach, dung que cdy lay mot lugng 16n té bao tir khuan lac can kiém tra, hoa nhe vao giot
nudéc, tao huyén phi ndng do cao. Thém vao mot khuyén cay chira huyét tuong, tron déu va
doc két qua:

+ Phan ung (+): c6 ngung két rd rét sau 5 — 20 gidy hoac tir 20 gidy dén 2 phat. Néu
ngung két xay ra sau mot phut, 1ap lai phép thir trén lame. Néu két qua van nhu cii chuyén
sang thir trong 6ng nghiém.

+ Phan ung (-): khong c6 ngung két, hdn dich van dong nhat. Khang dinh bang cach

thir trong 6ng nghiém.
- Phuong phap thir trong 6ng nghiém: cho vao 6ng nghiém 0,5 ml huyét twong tho. Thém
0,5 ml dich nuéi cdy dong thuan hoic mot khuyén cay khuan lac tir méi trudng thach. Xoay
nhe (khong lac) dé tron déu vi khuan. U 37°C. Quan sat 30 phdt lién tuc 4 gio (khi xem chi
nghiéng nhe dng nghiém). Poc két qua:

+ Phan ung (+): xuat hién nhitng khdi déng hoic nhitng soi rd rét. Moi mtc do dong
két déu dugc coi la duong tinh.

+ Phan tng (-): khdng c6 khéi dong, hon dich van dong nhat nhu 6ng khong cay.

* Ung dung: phan ung dong huyét twong 1a test dac hiéu dé phan biét cac loai trong gidng
Staphylococcus: S. aureus (+) véi S. epidermidis (-) va S. saprophyticus (-). Két qua: Phan
tmg duong tinh (+) thuong duoc coi 1a tiéu chuin chan doan cudi cung dé dinh danh
Staphylococcus aureus va chi thi vé tinh gay bénh.

V. CAC PHAN UNG SINH HOA PAC BIET KHAC

1. Phan wng ONPG
* Nguyén tac: xac dinh sy ¢c6 mat hay khdng c6 mit enzyme p-galactosidase nhd vao sir dung
mét chét hitu co co tén goi: O-Nitrophenyl-p-D-galactopyranoside (goi tit ONPG) hoic chét
hitu co p-Nitrophenyl- p-D-galactoside (PNPG) dugc xem nhu 1 co chat ddi véi enzyme. Khi
vi khuan c6 enzyme P-galactosidase thi chlng s& phan cit co chat O-Nitrophenyl- p-D-
galactoside dé giai phong nitrophenyl lam méi trudng xuat hién mau vang.

* Muc dich: phan biét cac vi khuan c6 kha ning sir dung duong lactose va vi khuan khong
st dung duoc lactose (khong co B-galactosidase): Citrobacter va Arizona (+) vai Salmonella
(-), Escherichia coli anaerogeneic (+) vai Shigella sonnei (-).

* Cach thi: ding que cay lay 1 khuan lac cuaa vi khuan cho vao 6ng nghiém chaa 0,25 ml
dung dich NaCl 0,85% va 1 giot toluen, lic dé phan tan déu, o & 37°C trong 5 — 10 pht.
Thém 0,25 ml dung dich ONPG, u & 37°C trong 20 phat dén 24 gio.

C6 thé dung dia ONPG (dia giay loc c6 tam ONPG) cho vao 6ng nghiém chta huyén
dich vi trang trén.
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* Poc két qud: sau 20 phut thiy c6 sy doi mau sang mau vang la phan ang (+), néu khéng
d6i mau thi tiép tuc u thém, thoi gian tbi da 13 24 gio, néu khong dbi mau 1a phan ang (-).

2. Phan wng KCN
* Nguyén tac: dung dé phan biét cac vi khuan c6 kha ning séng va phat trién duoc trong moi
treong dinh dudng cé chira chat potasium cyanic (KCN) — mét chat doc ddi véi da sé vi khuan.
* Méi trwong: ¢t 100 ml méi trudng KCN broth base (sau khi khir tring xong) duoc bod
sung 1,5 ml dung dich KCN néng d6 0,5%.
* Céch thi: Cay vi khuan vao méi trudng dinh dudng c6 KCN, u ¢ 35°C trong 48 gio.
* Poc két qud:
- Phan tng (+): vi trung moc duoc lam duc moi trudong
- Phan ung (-): vi tring khéng moc dugc va vi triing van trong
* Ung dung: dung dé phan biét vi khuan: Citrobacter freundii (+) vai nhém Salmonella (-),
Pseudomonas earoginosa (+) vai Alcaligenes feacalis (-).

3. Thiy phan Esculine
* Nguyén tic: nham xac dinh kha ning thay phan glycoside escilin thanh glucose va
esculetin cuia mot sb vi khuan trong diéu kién cd sy hién dién cua 40% mat.
* Moi trwong: moi truong Bile Esculin Medium (méi trudng chira 40% mat) duoc phan phdi
vao cac dng nghiém, khir tring 121°C, 1am thach nghiéng.
* Cach thi: cay vi khuan thuan khiét can kiém tra & 24 gio tudi, u 35°C trong 24 gio (hoic
48 gio dbi véi Streptococcus).
* Poc két qua:
- Phan tng (+): tao mau den trén méi trudng quanh khuan lac vi khuan.
- Phan tng (-) (chi duoc két luan sau 72 gid 1): khdng tao mau den trén méi truong.
* Ung dung: dung dé phan biét Streptococcus nhom D (+) véi cac Streptococcus khong
thuéc nhom D, E. coli (-) vai Klebsiella serratia (+).
VI. THANH PHAN VA CACH PHA MOQT SO LOAI MOI TRUONG

1. Méi treong MR-VP (méi trwong Clark Club)
- Thanh phan (g/1)

Peptone 59
KoHPO4 59
Dextrose 59

- Céch pha: dun tan cac chat trén trong 1000 ml nudc cat, chinh pH 7,5, phan phéi vao cac dng
nghiém duong kinh ¢& 16 mm, mdi dng khoang 4 ml, hap khir triing ¢ 121°C trong 15 pht.

2. Moi trwong Simmons citrate agar
- Thanh phan (g/l)

NHsH2PO4 19 K2HPO4 19
NaCl 59 Natri citrate 29
MgSO4 0,29 Bromothymol blue 0,08 g
Agar 1259
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- Céach pha: dun tan céc chét trén trong 1000 ml nuéc cat, diéu chinh pH 6,6, phan phdi vao
cac dng nghiém, hap kht tring 121°C trong 15 phat, 1am thach nghiéng.

3. Moi trwong KIA (Kligler Iron Agar)
- Thanh phan (g/l)

Cao thit 39
Cao nim men 39
Peptone 15¢
Proteose peptone 59
NaCl 50
Lactose 109
Glucose 1g
Ferrous sulfate 0,29
Sodium thiosulfate 0,39
Dung dich methyl red 0,5% 0,6 ml
Agar 12 g

- Céch pha: hoa cac chat trén trong 1000 ml nudc cat, dun soi dé hoa tan hoan toan, diéu
chinh pH 7,4, phan phdi vao cac 6ng nghiém, hap khu tring 121°C trong 15 phut, 1am thach
nghiéng sau (thé tich phan day gap doi thé tich phan nghiéng).

4. Méi trwong MIU (Motility Indol Urea)
- Thanh phan (g/l)

Tryptone 304¢

KH2PO4 1g

NacCl 5¢

Phenol red 1% 2,5ml

Agar 4 g (thach mém)

- Cach pha: dun tan cac chat trén trong 1000 ml nudc cat, hap khir tring 121°C trong 15
phdt. Dung nuéc cat pha dung dich urea 20%, khir triing bang bo loc vi khuan. Thém dung
dich urea vao méi truong thach dé ngudi khoang 45°C theo ti I¢ 1 : 9. Phan phbi moéi trudng
vao cac ong nghiém vé tring, mdi dng 5 ml va dé thang dung (Iam thach dung).

5. Huyét twong dung thir phan wng ngung két

Hoa tan 10 g sodium citrate vao nuéc cat dé c6 dung dich 10%. Mdi 100 ml mau can
3 ml dung dich citrate. Cho dung dich citrate vao trong éng nghiém c6 nap, khir triing bang
autoclave. Dung xylanh vé triing hit mau tho (dang do6i) cho vao dng nghiém, lac nhe dé
tron déu cho mau khéng dong. Quay ly tim 3000 vong/phut trong 10 phut. Lay phan dich
trong & trén, d6 chinh 13 huyét twong. Phan phdi vao trong cac éng nghiém vé tring, bao
quan trong tu lanh.
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6. Bile Esculin Medium

Peptone 50
Oxgall (Bile) 409
Feriric citrate 0549
Beef extract 39
Esculine 19
Agar 159
Nuéc cat 1000 ml
7. KCN broth
Peptone 309
NacCl 50
KH2PO4 0,225¢g
Na:HPO4.2H.0 5,64 ¢
Nuéc cat 1000 ml

Khtr triing 121°C trong 15 phut, dé nguoi 45°C. Ci 100 ml méi truong cho thém 1,5
ml dung dich KCN 0,5%. Phan phéi vao 6ng nghiém trong diéu kién vo tring.
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