TRUONG PAI HQC VAN LANG
KHOA CONG NGHE

Giao trinh thuc hanh:

VI SINH VAT HOQC

(LUU HANH NOI BO)

GVTH: TS. VO THI XUYEN

TP. HO CHI MINH - 2020




MUC LUC

NGUYEN TAC CHUNG KHI LAM VIEC TRONG PHONG THIi

NGHIEM VI SINH VAT ..ottt seen e 1
LNGUYEN TAC LAM VIEC ..eiioteieeeeeeeeeeeeetes et ee e eneneeses s s 1
II. MOT SO LUU Y VOI SINH VIEN NHAM PAT KET QUA TOT TRONG
THUC HANH VI SINH VAT HOC ..ot 1
III. PANH GIA KET QUA THUC TAP ...oooeeeeeeeeeeeeeeeeeeeeeee e 2
BAI 1: CHUAN BI DUNG CU - PHA CHE MOI TRUONG NUOI CAY VI
Y 005 R V2-NG AP 3
L MUC DICH YEU CAU .ooooeeeeeoeeeeeeeeetee ettt es s en s eeen e 3
IL VAT LIEU woeoeeeeeeeee ettt et et st en et e e st e s e e enenenenenenas 3
III. CHUAN BI DUNG CU ...ooviiiieiciieeteeees e teses st 3
1. BA0 gOi AUNG CU .eovveviciiciecie ettt 3
2. Phuong phéap khir trung dung Cu ........ccovviiiiiiiiiii e 4
IV. PHA CHE MOI TRUONG .......oeviiieiieieeeeeeeseee e seee st 6
1. Khai ni€m ChUNG.......coiiiiiiiei e 6
2. Cac yéu cau co ban ctia moi trudng dinh dudng..........co.ceeevveerreereererenseernenn, 6
3. Phuong phap 1am moi trrOng........coevviiiiiiiiiiicc e 7
V. THUC HANH VA BAO CAO KET QUA ..ot 11
BAI 2: PHAN LAP VI SINH VAT .......oooooiiiiiieeeeeeeeeeeeeeeesesesn s 12
L. MUC DICH YEU CAU .ottt ettt en e 12
I VAT LIEU oottt ettt ettt ettt s s en s e enenenanes 12
I KHATNIEM ..ottt e e en s et en s es s s s en e 12
IV. PHUONG PHAP PHAN LAP VI SINH VAT THUAN KHIET ............... 12
1. Tao ra cac khuan lac riéng ré& (tir quan thé vi sinh vat) trén cac moi truong phan
3o TR TP OPRTUPRRPPRPRN 13
2. Phan 14p vi sinh vt trén moi truong dac & dia petri .....coovevvevieeiiiiiieciiens 13
3. Kiém tra d6 thuan khiét cia giong phan 13p.........cocevveverevereeeesrereesesseennan, 14
V. PHAN LAP MOT SO GIONG VI SINH VAT ...ooovoveeeeeeeeeeeeeeeeeeeeennn 15
1. PhAN JAP DA NN c.ovovoeeeeeeececeecee et 15
2. Phan 1ap ndm mdc Aspergillus oryzae, Aspergillus niger va Mucor ............ 16
3. Phan 1ap vi khudn Bacillus SUBLITIS.............cceveeieeeeieeeeeeeee e 17

4. Phan lap xa KRUADL 1+ttt ettt er ettt sen e eeeeees 17



VL. THUC HANH VA BAO CAO KET QUA ....ooveeeeeeeeeeeeeeeeeeeeeeeeeer e, 17
BAI 3: NUOI CAY, QUAN SAT SU PHAT TRIEN CUA VI SINH VAT 18

L MUC DICH YEU CAU .ottt ettt en e 18
I VAT LIEU oottt e ettt esesenesesesnnenennnnees 18
[II. PHUONG PHAP NUOI CAY VI SINH VAT....coioiieeeeeeeeeeeeeeeesns 18
| S T 1 V1S5 s WU PPP 18
2. Muc dich cua viéc nudi céy ........................................................................... 18
3. INGUYBI EAC cv.cververereeseeseesssstesssssssse st essessessessssssssesss st ensensesssnsessessesensansnaans 18
4. Cac phuong PhaP NUOT CAY ...v.vuevreereceeeeeiieessesieseseres s st esses s asses s esneenas 19
IV. CAC DIEU KIEN NUOI VI SINH VAT ...ooooeeeeeeeeeeeeeeeeeeeeee e 22
L NREBE GO vttt ee et s et ee et n et en st en e eenens 22
2 DO AN 1ottt ettt ettt ettt ettt 22
3. Piéu kién hiéu khi va Yem KDi: c..ov.coveevceeeeeeeeeeeeeee et 22
V. QUAN SAT PAC TINH SINH LY CUA VI SINH VAT NUOI CAY ...... 23
1. Quan sat dac tinh phat trién cta vi sinh vat trén méi truong dac. ..o, 23
2. Quan sat dic tinh phat trién cta vi sinh vat trong moi truong long. ............. 23
VI. THUC HANH VA BAO CAO KET QUA ....ooovoeoeeeeeeeeeeeeeeeeeeeeeeenn 24
BAI 4: PEM SO LUQNG TE BAO VISINH VAT .......coooovvvninrnrnrnian, 25
L. MUC DICH YEU CAU .ottt en e 25
I VAT LIEU oottt ettt ettt ettt s s en s e enenenanes 25
1. THU VA PHA LOANG MAU.......c.coiiiieieeeeeee e, 25
L. T TN ettt ettt et et e et e e et e et et et e e et e et et et eee et eee et aeeeeeeeeeens 26
2. Pha [OANG MAU ...covreiviieeieiceeeceee ettt sttt 26
IV. XAC PINH SO LUGNG TE BAO VI SINH VAT ....ooiieieeeeeeeess 27

1. Xéc dinh tryc tiép s6 lwong té bao vi sinh vat bang phong dém hong cau ... 27

2. Xac dinh gian tiép so luong té bao bang cach dém so6 lugng cac khuén lac moc

trén mO1 trrdNg thach. .......ocvii 29
V. THUC HANH VA BAO CAO KET QUA .....ovoveeeeeeeeeeeeeeeeeeeeeeeeeeneen 30
BAI 5: QUAN SAT HINH THAI VI SINH VAT DUOI KiNH HIEN VI . 31
L. MUC DICH YEU CAU .ottt ettt een e 31
I VAT LIEU cooieeeeeeeee ettt ettt ettt et ettt eees e enenenanes 31
I11. QUAN SAT HINH THATI VI SINH VAT ...oovoeeeeeeeeeeeeeeeeeeeeeeeeeeenenn 32

1. Quan sat vi sinh vat ¢ trang thai séng — lam tiéu ban tam thoi ..................... 32



2. Quan sat vi sinh vat & trang thai chét — 1am tiéu ban cb dinh (ti€u ban vi sinh
VAL CHEE NAUGIN IMA) ..ottt n e 34
IV. THUC HANH VA BAO CAO KET QUA ....oooveeeeeeeeeeeeeeeeeeeee e 38

TAI LIEU THAM KHAO ......oooooooiieieeeeeeeeeeeeee e, 40



NGUYEN TAC CHUNG KHI LAM VIEC
TRONG PHONG THI NGHIEM VI SINH VAT

L. NGUYEN TAC LAM VIEC

Khi 1am viéc véi vi sinh vat, sinh vién thuong thao tac véi sb luong rat 16n
va dam dic té bao vi sinh vat. Bén canh nhiing loai ¢ ich, co rat nhiéu loai gay
bénh cho nguoi, dong vat, thuc vat. Vi vay, trong qua trinh nghién cuu, viéc tiép
xuc thudng xuyén véi vi sinh vat va cac vat pham c6 vi sinh vat 1a diéu khong
thé tranh khoi. Do d6, dé giit gin sic khoe va dat hiéu qua cao trong cong tac
nghién ctru, nguoi 1am thi nghiém can phai thuc hién nghiém ngat cac quy tic
sau:

1. Phai mac 4o blouse trong thoi gian thuc tap tai phong thi nghiém.

2. Khoéng noi chuyén, khong an udng, khong hat thude va khong di lai on
xon trong phong thi nghiém.

3. Khi lam viéc trong phong thi nghiém vi sinh vat phai tuyét d6i giit vé sinh,
tén trong su ngdn nip va trat ty cua phong thi nghiém.

4. Tuyét d6i khong dé canh truong hay vat pham, méi truong nudi ciy vi
sinh vat gay ban ra ban ghé, sach vé, quan 4o hay cac vat dung khac. Truong hop
gay ban phai 1am vé sinh ngay.

5. Khi str dung cac trang thiét bi, dung cu... phai hét stc than trong, tranh
lam d6 v& va hu hong.

6. Khi xay ra tai nan hoic sy ¢, can bao ngay véi can bo phu trach dé co
bién phap xir ly thich hop, kip thoi.

7. Sau khi két thic bai thuc hanh, phai vé sinh noi lam viéc cta minh, vé
sinh cac dung cu may mac, dung cu thi nghiém va xép vao noi qui dinh. Rua tay
sach va ding con sat khuan trudc khi roi khoi phong thi nghiém.

II. MOT SO LUU Y VOI SINH VIEN NHAM PAT KET QUA TOT
TRONG THUC HANH VI SINH VAT HQC

- Trwéc khi vao bai thyc hanh:

Can nghién ctu k§ muc dich — y&u cau va noi dung toan bo bai hudng dan
dé hinh dung duoc cong viéc sap lam.

Hiéu that rd cac nguyén tic cua mdi thi nghiém dé thdy dugc co so khoa
hoc cua viéc dé ra phuong phap thuc nghiém.

Doc that can than cach tién hanh thi nghiém dé hiéu duoc tién trinh cua né.

Néu c6 van d& gi khong rd thi phai xem lai cac khai niém, céc kién thirc c6
lien quan véi ly thuyét dé 1am séng to van dé trong bai.



- Trong gio thuc hanh:

Can c6 sb ghi chép cac cong viéc thi nghiém vi du: tén thi nghiém, dbi
tugng nghién ctu, nhitng nguyén tic co ban caa phwong phap, nhitng két qua dat
duoc...

Can thyc hién ding cac thao tac va quy trinh thi nghiém dé dat dugc muc
dich va yéu cau dé ra.

- Sau mdi gio' thuc hanh:

Phai lam day du tuong trinh theo phan cau hoi va bai tap (néu co) di néu
cudi bai.

III. PANH GIA KET QUA THUC TAP

Két qua cubi dot thuc tap duoc dénh gia dua vao mirc do chuyén can (hién
dién day da, nghiém tdc trong hoc tap), mirc do hiéu nguyén tic, nhé cac thao
tac chinh cua moi bai thuc tap va mic do thanh thao thao tac. Hai chi tiéu sau
duoc danh gia dua vao kiém tra viét (hoac van dap) va thuc hanh cudi dot thyc
tap.



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

I. MUC PiCH YEU CAU

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

triing & &p suat cao va bang ta say.

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

moi trudng nudi cay vi sinh vat.
VAT LIEU

II.

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

Gon khong tham, gidy bao, thun...

Can cac loai

May do pH hoic giay do pH

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

Dao, kéo, gia 6ng nghiém

Agar, khoai tdy, nudc cat

Xilen

Gidy lau kinh hién vi

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

I1I. CHUAN BI DUNG CU

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

that sach va khd, khdng bi niit mé.

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

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

1.2 Phwong phap bao goi dung cu

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



1.3 Cach lam nat boéng

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

Yéu cau:

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

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

1.4 Cach bao goi dung cu

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

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

- Quan gidy quanh phan dau cua ndt bng.

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

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

Yéu cau:

+ Phan gidy bao ngoai phai chit va kin.

+ Bao bang gidy dau vai dung cu hap uét.

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

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

2. Phwong phap khir trung dung cu

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

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

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



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

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

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

1an bao tir cua vi sinh vat.

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

+ BO sung nudc o day ndi dén vach quy dinh

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

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

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

+ Bat cong tic, dun ndi hap.

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



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

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

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

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

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

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

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

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

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

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

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

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

IV. PHA CHE MOI TRUONG

1. Khai niém chung

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

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

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

- Co du chat dinh dudng can thiét

- C6 do pH thich hop

- C6 @6 nhét nhat dinh



