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Bai 1
KHU TRUNG DUNG CU VA PHA CHE HOA CHAT TRONG THU'C
HANH NUOI CAY VI KHUAN LACTIC

Muc tiéu: Sau khi hoc xong bai nay, sinh vién c¢6 kha nang:

- Néu duoc nhitng ndi qui phong thi nghiém vi sinh vat;

- Trinh bay dugc quy trinh tién hanh xir Iy va bao goi cac loai dung cu
nudi cay vi sinh vat;

- Trinh bay dugc phuong phap va ché do khir tring dung cu nudi cay vi
sinh vat;

- Van hanh duoc tu séy dé khur trung cac dung cu.

- Tién hanh cac thao tac xir 1y va bao géi cac loai dung cu theo dung trinh
tu va yéu cau ky thuat;

- Tuan thu noi qui cua phong thi nghi¢m va cé y thic bdo vé thiét bi.

Thoi gian thuc hanh: 5 gio

Nhom thuc hanh: 15 - 20 hoc sinh/sinh vién

Dia diém thuwe hanh: Phong thi nghiém Cong nghé vi sinh
Noi dung bai thuc hanh:

1. Noi qui phong thi nghiém

Nguoi 1am thi nghiém trong phong thi nghiém vi sinh can phai tuan thu
cac qui tic co ban sau day:

+ Phai chuan bj cho mdi budi thi nghiém bang cach doc bai ky va lam
quen véi cac qui tic va phuong phéap c6 lién quan dén bai thi nghiém.

+ Khéng an, ubng, hat thudc, néi chuyén 6n ao khi dang tién hanh thi
nghi¢m.

+ Phai lu6n mit 4o blouse trong phong thi nghiém, tuyét d6i khong dé moi
truong hay vt pham co vi sinh vat day 1én quan 4o, gidy t& va dung cu ca nhan.
Pong thoi ciing phai chi ¥ bao vé da va quan 4o khéi bi dinh hoa chat va thudc
nhudm.

+ Chi dem nhiing d6 vat cho phép vao phong thi nghiém, nhu tai liéu
huéng dan thuc hanh, s6 sach ghi chép, va cac vat li¢u thi nghiém khac. Tat ca
cac thr khac nhu ao khoac, tai xach,...phai dat dung noi qui dinh, cach xa noi
lam thi nghi¢m.

+ Trude lic bat dau lam thi nghiém, phai sat tring bé mat ban thi nghiém
bang cac hoa chét sat tring di chuan bi san va lau kho bang gidy vé sinh. Lap lai
cong viéc ndy lan nita sau khi da hoan thanh thi nghiém.
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+ Tét ca cac vat liéu va hoa chat thi nghiém ngoai tén vat liéu, hoa chat
con phai ghi chinh xac tén nguoi lam thi nghiém, tén 16p hoc va ngay lam thi
nghi¢m, dé tranh nham lan khi st dung va vt bo vat li€u, hoa chat.

+ Chu ¥, phai hét stc than trong dé khong lam d6 v, hu hong cac trang
thiét b1 va dung cu.

+ Phai chu ¥ can than khi st dung dén con. Khéng duoc ddt dén con khi
khong stir dung. Thao tac can than tranh lam bong tay va gay hao hoan.

+ Tat ca cac vat liéu bi nhiém ban can phai duoc khtr trung trude khi vt
bo hoac sir dung lai. Cac vat li¢u can khir trung can phai dat dung noi qui dinh.

+ Phong thi nghiém phai vé sinh sach s& trudc va sau khi két thic thi
nghiém nhu lau chui san nha, tuong, ban ghé, ta cay...Co thé dung cac loai hoa
chat sat trung nhu chlorine 3%...

+ Khi két thiic thi nghiém, can phai vé sinh cac thiét bi, dung cu da sir
dung theo dung qui trinh va sap xép chung vao ding noi qui dinh.

+ Sau mdi 1an 1am thi nghiém, phai rira tay sach s& trudc khi roi phong thi
nghiém.

+ Trong trudong hop néu ¢6 tai nan hay bi thuong, 1ap tirc bao cho can bd
phong thi nghiém dé co6 thé chita chay kip thoi.

2. Chuén bi dung cu trong nudi cay vi sinh vat
2.1. Nguyén tiac chung

- Cac loai dung cu dung dé nuéi cy vi sinh vat phai dat 6 trung tinh, that
sach va trong, khong bi nlrt mé.

- Dung cu dugc bao goi phai dam bao that sach va kho.

- Bao goi phai that kin va cin than dé dung cu sau khi khir tring van dam
bdo sy vo trung trong 16p gidy goi va lay ra st dung dé dang.

- Sau khi khtr tring can phai dam bao sy vo trung tuyét d6i cho cac dung
Ccu.

2.2. Hod chét va dung cu

* Hoa chat:

- Dung dich sulfurbicromate

- C6n 90°

- Xa phong

- Chlorine 3%

* Dung cu, vat li¢u:



Dung cu, vat liéu S6 lwong | Dung cu, vit liéu S6 lwong
Ong nghiém 27 Dfia petri 18
Pipet (1 -10-20 ml) 18 (1ml), | Binh tam giac (100 - |2 (100ml),

2 (10, 250 - 500 ml) 8 (250ml),
20ml) 2 (500ml)
Diia thuy tinh 4 Que cay vong 4
Cbi, chay sur 2 Que gat 4
Phién kinh La kinh
Binh dinh muc (100 - 1 (100ml, | Céc thuy tinh (100 - |2 (100ml),
500 - 1000 ml) 1 (500ml, | 500 - 1000 ml) 2 (500ml),
1 (1000m) 2 (1000ml)
Phéu thuy tinh 6 Ong dong (100 - 1 (100ml),
1000 ml) 1 (1000ml)
Bong khong tham nudc Gidy bao
Bop cao su 4 RO nhua 4
Tu say 1 Dao nho 2

2.3. Phwong phap rira dung cu

* Ong nghiém

- P61 véi cac ong nghiém cii da bi nhiém khuan:

+ Khtr tring ¢ 121°C trong 15 phdt.

+ LAy ra va d6 cac vat pham trong 6ng nghiém di.

+ Ngam dng nghiém vao nudc am.

+ Rura 6ng nghiém

+ Sy kho trong ti 4m & 40 - 50°C.

- Pbi voi cac dng nghiém khong nhiém khuan hay chta cac vi khuan
khong gay bénh: khong phai hap khir trung va ti€n hanh rira nhu trén.

* Pia petri

- Dat ngtra dia petri trong long ban tay tréi.

- Tay phai dung gié cham xa phong x4t vao hai mit cia dia, cac khe &
chan dia va thanh dia.

- Rira nuée 2 - 3 lan.

- Up nghiéng céac dia trong rd nhua cho that kho.

- Sdy kho trong ti 4m & 40 - 50°C.

* Pipet

- Dung que hodc day thép nho rat nat bong ¢ dau 16n pipet ra.
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- Khtr trung & 121°C trong 15 pht.

- Ngam vao dung dich sulfurbicromate trong 24 gio.

- X4t k¥ hai dau va phan ngoai pipet bang gié v6i nude xa phong.

- Dung nudc xa nguoc dé thong cin pipet.

- Cam pipet trén gia, ddu nhon dé 1én trén.

* Phién kinh

- Bdi vé6i phién kinh cii (43 dung 1am tiéu ban)

+ Lam sach m& hay vaseline trén phién kinh bang cach ngam trong dung
dich sulfurbicromate trong 48 gio.

+ Ngam phién kinh vao nudc xa phong va dun soi trong 1 gid.

+ Rira nudc, dé rao.

+ Ngam phién kinh vao cdn 90° trong 2 gio.

+ Lau kh6 chung bang vai min rdi say kho.

- P6i v6i phién kinh méi: can khiém tra do pH va xt Iy dé dat do trung

tinh.

* Cac dung cu thuy tinh khac: gdm phéu, chai, lo, cbi si, binh tam
giac.

- Dung gié véi nudc xa phong dic lic k§ dé rira phan trong dung cu.

- Rira nude nhiéu 1an cho that sach va dé réo.

* N1t va 6ng cao su

- Phan loai cac dung cu nay theo kich thudc to, nhd, tdt, x4u, sach hay
ban.

- Ngam timg loai riéng vao nudc 4m (50 - 80°C) trong 3 - 4 gio.
- Rira nuéc nhiéu lan.
- Phoi ning 2 - 3 gio roi cat di dung dan.
2.4. Phuwong phdp bao goi dung cu
Viéc bao goéi dung cu gdm hai khau:
- Lam nGt bong: cho cac dng nghiém, binh tam giéc, pipet,...
- Bao goi: cho hau hét cac dung cu thuy tinh.
* Cach lam nat bong
- B6i véi cac dng nghiém:
+ Liy mot miéng bong khong thdm nude cudn lai.

+ Dung khuc tre 4n vao doan giita cuén bong.



Yéu cdu:

+ Nut c6 kich thudce, dd chat vira phai.

+ Pau nat tron, phan ngoai 16n hon phan trong dng nghiém.

+ LAy nut ra hay dong vao d& dang.

- Pdi vé6i cac binh tam giac, chai, lo c6 kich thudc 16n: cach lam tuong tu
nhung lugng bong st dung phai nhiéu hon.

- Pbi voi cac pipet: ding mot soi day thép nhé nhét mot it bong vao dau
16m cua pipet.

* Cach bao goi dung cu

- Béi voi cac dung cu sau khi lam nat béng, can duoc bao gbi phan co nuat
bong bang gidy dau hay gidy bao dé khi hap khir trung nut bong khong bi udt,
dam bao diéu kién vo trung tot hon. Cach lam nhu sau:

+ Cit cac bang gidy hinh chit nhat véi kich thude tuy theo dung cu can
bao goi.

+ Quan bing gidy quanh dau c6 nit bong.

+ Gap dng gidy sat vao nut bong ¢ mat trudc va hai bén.

+ Gap ndt phan gidy con lai va cai siu vao trong.
Yéu cdu:

+ Phan gidy bao ngoai phai chit kin.

+ Bao bang gidy dau voi dung hap uét.

+ Bao bang gidy bao voi dung cu sdy kho khi khir tring.

- Pbi véi cac dung cu nhu: pipet, dia petri, que gat,...phai dung gidy bao
kin toan bo.
2.5. Phwong phadp khir trung

Thudng st dung phuong phap khir tring bang sitc néng kho (khir tring
bang tu say).

Céch tién hanh:

- Cac dung cu khir trang can duoc bao goi can than va xép vao tu say.

- Bat cong tac dién dé tu hoat dong.

- Diéu chinh nhiét d6 va thoi gian khi trung theo yéu cau (165 - 170°C
trong 1,5 - 2 gio).

- Nhiét do va thoi gian mong mudn s& duoc duy tri nho bd phéan diéu
khién ty dong.



- Tét tu sdy, dé ngudi toi 60°C mdi mé ti 1y dung cu ra. Tranh mo ta 13y
dung cu khi nhiét do tii con cao s& 1am dung cu thuy tinh dé bi nit v4.

- Céc dung cu sau khi sdy ma giay bao c6 mau hoi vang la dat yéu cau.



Bai 2
CHUAN BI MOI TRUONG PE PHAN LAP TUYEN CHON GIONG VI
KHUAN LACTIC

Muc tiéu: Sau khi hoc xong bai nay, sinh vién c6 kha nang:

- Trinh bay duoc quy trinh tién hanh pha ché méi truong dinh dudng nudi
céy vi khuan lactic;

- Trinh bay duoc phuong phap khir tring méi truong bang ap suat cao
trong ndi hap (Autoclave);

- Tién hanh cac thao tic pha ché méi trudong dinh dudng theo ding trinh
tu va yéu cu k¥ thuat;

- Van hanh duoc ndi hap dé khir trung méi truong dinh dudng;

- Tuan thu nodi qui cua phong thi nghi¢m, ddm bao an toan va vo trung.

Thoi gian thuc hanh: 5gio

Nhom thuc hanh: 15 - 20 hoc sinh/sinh vién
Dia diém thwe hanh: Phong thi nghiém

Noi dung bai thuc hanh:

1. Nguyén liéu, hoa chét va dung cu

- C6n 90 - 95° - MgSO,, NaCl.
- Glucose - FeSO,, MnSO,
- Cao ndm men - Ca chua qua

- CaCOs, - Thach

- K;HPO,, KH,PO, - Nudc cat

- HCI 10% - NaOH 10%

- Giay loc, vai loc

* Dung cu, thiét bi:
- Céc dung cu thuy tinh, kim loai,... da chuin bj ¢ bai 1.
- Tu vo trung (1 cai)
- Noi hép ap luc (1 cai)
- Can k¥ thuat, can phan tich (1 cai)
- Bép dién (2 cai)
- Pén con (4 cai)
2. Moi trwong phan lap

(Mdi nhom 1am 500 ml méi trudng)



2.1. Thanh phan méi truong

Dung moi trudong nude ca chua cd thanh phan nhu sau:

- Glucose 10 g/l

- Cao ndm men 10 g/l

- CaCO;, 59/

- Nudc ép ca chua (loc ky) 400 ml

- Dung dich mudi A 5ml

- Dung dich mudi B 5ml

- Nudc cat 600 ml

- Thach 20 ¢

-pH=6,9

+ Dung dich muoi A: K;HPO,: 2,5
KH,PO4: 259

Nudc cat: 250 ml
+ Dung dich muoi B: MgSO,: 10g

NacCl: 059
FeSO,: 059
MnSO,: 05¢g

Nudc cat: 250 ml
2.2. Céch tién hanh

Ca chua qua dem thai 1at, lam nho, sau d6 dung vai loc Vat léy nudc, hoac
dung may ép dé lay nudc. Lay phan nudc dun trén bép dién va loc 1y nudc
trong.

Cho thach véo cbe thuy tinh, thém nudc cAt vao va tién hanh dun soi trén
bép dién, dung diia thuy tinh khudy déu cho thach tan hét. Song song d6 dung
coe thuy tinh khac cho mdt it nudce cAt vao va cho vao cac thanh phﬁn con lai,
dun trén bép dién khudy déu cho tan hét. Hoa tron cac thanh phan nay lai voéi
nhau s& c6 mdi truong can dung.

Nhanh chéng phan phdi méi trudng vao cac 6ng nghiém co niit bong da
v tring bang phéu dé tranh méi truong bam vao dng nghiém (lwong méi truong
cho vao bang 1/3 thé tich ng nghiém). S6 lugng dng nghiém 15 dng. Phan méi
truong con lai dugce phan phdi vao 2 binh tam giac loai 250 ml c6 nat bong da
vo trung.



+ Chudn bi thach tro nhw sau: mdi nhém chuan bi 400 ml thach tro. Can
8 g thach cho vao coc thuy tinh, thém nudc cat vao dén 400 ml va dun soéi trén
bép di¢n, khuady déu bang diia thuy tinh cho dén khi thach tan hét, sau dé phan
phoi vao hai binh tam gidc loai 250 ml ¢6 nat bong da vo trung.

2.3. Chuan bi nwéc cit dé pha loing miu thi nghiém

Bang cac pipet loai 10 - 20 ml, hat chinh x4t vao cac ong nghiém da vo
trung moi ong 9 ml nudc cat. Bay chat bang nat bong khong tham nude. S6
lugng ong nghiém 12 6ng cho moi nhom.

Dung 6ng dong loai 100 ml hoic pipet loai 20 ml cho vao 2 binh tam giac
loai 250 ml c6 nat bong da vo trung moi binh 99 ml nudce cat.

2.4. Khir trung moi trueong, lam thach nghiéng va thach dia

* Phuwong phdp khir trimg méi truong: sir dung néi hdp ap lee cao. Céch
tién hanh nhu sau:

- Chuan bi cac dung cu chtra moi truong (dng nghiém, binh tam giac).

- Cho nudc vao ndi hap dén muc qui dinh.

- Xép cac dung cu chira mdi trudng vao gié va dua vao ndi hép.

- Déng chit nip ndi hép.

- Piéu chinh kim ddng hd dién 4ap va kim dong ho thoi gian khir tring vé
chi s0 qui dinh.

- Béng kin van x4 khi.

- Bat cong tac dién dé ndi hép hoat dong.

- Nho su diéu khién cta hé thong tu dong, qua trinh khir trung dién ra va
két thuc.

- Cho kim chi ap ké tro vé s6 0 méi mo nép ndi tir tir, dé nhiét do ha thép
roi lay vat liéu, dung cu da khu trung ra.

- Rut phich dién (ngung cip dién cho ndi hip).

* Tat ca cac ong nghiém chira méi truong, nude cat va cac binh tam giac
chtra moi truong, nudc cat, thach tro dugc dem khur trung trong néi hap ap luc &
nhiét d6 120°C trong 20 phat. Liy ra dé ngudi cac éng nghiém, binh tam giac
chtra nudce cat, sau d6 dua vao tu lanh hodc ti vo trung bado quan dé str dung cho
bai ti€p theo.

+ Cac Ong nghiém chira méi truong dic thi dugce lam thach nghiéng dé
cay chuyén vao bdo quan giong.

Cach lam thach nghiéng nhu sau:



- Cac 6ng nghiém sau khi khtr tring xong, duoc dé o tu thé nghiéng goc
sao cho mat nghiéng va phan thach sau dat yéu cau.

- Pé yén cho dén khi méi truong dic lai. B& mit thach nghiéng phai bang
phang, khong g6 ghé€, nhan va lién tuc.

+ Cac binh tam gidc chtra méi truong dac thi dugc lam thach dia dé tach
khuan lac.

Céach lam thach dia nhu sau:

- Viéc phan phéi moi truong vao thach dia phai dugc thuc hién trong tu
cay vo0 trung.

- Pia petri phai dugc hoan toan vo khuan.

- Tién hanh song song voi cac ki thuat vé tring.

- C6 thé phan phdi méi trudng vao dia bang pipet hodc rot truc tiép ra dia,
thuong rot vira trang mat dia 1a du.

- Luu ¥ nép dia petri chi dugc md mot phan khi cho méi trudng vao dia.

- bay nép lai, xoay dia theo hudng tron, tdi, lui mot cach nhe nhang dé
tranh moi truong day 1€n thanh va nap dia.

- Bé yén cho dén khi méi trudng ngudi va dic lai.

- Céc dia petri dem bao go1 lai, 1at ngugce va bao quan trong ti vo trung.
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Bai 3
PHAN LAP GIONG VI KHUAN LACTIC

Muc tiéu: Sau khi hoc xong bai nay, sinh vién c6 kha nang:

- Trinh bay duoc quy trinh phan 14p giéng vi sinh vat thuan khiét;

- M6 ta dugc phuong phap pha lodng mau theo day thap phan;

- Trinh bay duogc quy trinh tién hanh tao khuan lac don béng k¥ thuat hop
trai, hop d6 va hop ria;

- Tién hanh cac thao tac phan lap giéng vi sinh vat thuan khiét theo ding
trinh ty va yéu cau k¥ thuat;

- Thye hién thao tic tao khuén lac don bfmg k¥ thuat hop trai, hop dd va
hop ria ding yéu cau;

- Tuan thu ndi qui cua phong thi nghiém va dam bao vo6 trung.

Thoi gian thwc hanh: 5 gio
Nhom thue hanh: 15 - 20 hoc sinh/sinh vién
Dia diém thye hanh: Phong thi nghiém Cong nghé vi sinh
Noi dung bai thuwc hanh:
1. Nguyén liéu, hoa chét va dung cu
- Nguyén liéu, hoa chit, dung cu da chuin bi ¢ bai 1 va 2.
- MAu vat dung dé phan 1ap: co thé sir dung cac loai hoa qua chin nhu: 2
mau nem chua.

2. Phwong phap phan lap
2.1. So' d6 phan ldp (hinh 1)
2.2. Phwong phdp phan ldp vi sinh vit thuén khiét

Vi hau hét cac loai mau nghién ciru, qua trinh phan 14p vi sinh vat & dang
thuan khiét gdm céac budc co ban sau:

- Tao ra cac khuén lac riéng 1& tir quan thé vi sinh vat ban dau

- Phan 14p vi sinh vat thuan khiét

- Kiém tra d tinh khiét ctia cac khuan lac

* Yéu cau:

- Néu méu ban dau ¢ dang ran phai dua vé dang 16ng bang céch:

+ Nghién mau

+ Hoa tan mau trong nude cat vo trung

+ Tiép tuc pha loang & néng do can thiét.

+ Cay mau trén moi trudng dac trung ctia no.
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Cbi chay

Su
Cac bng nghiém chira 9ml
nudc cat vo trung
1ml 1ml 1mi 1ml 1mi 1ml
~ ™) ) ') ™)
{ v, : ”
=1 & R & &3 &
99 ml 3 AN 3
nuA’Gc g A g A g A g A % A %
= S = = £ =
S & J o \ JV o \ ) h \ )V @ \ ) o \ ) Y
102 10 10*| 10°  10°| 107 107
Binh tam giac 0.1 ml 0.1 ml 0.1 ml
y A 4

bia petri chira moi
truong dinh dudng

Hinh 1. So' d6 phéan lap gidng vi sinh vét thuin khiét

* Cach pha loang mdu theo day thdp phdan

- Chuéan bi hai binh tam giac c¢6 dung tich 250 ml: binh thir nhat chira 99
ml nudc cit vo trang, binh tht hai ciing vo trung nhung khong chira gi.

- V6 khuén cdi va chay st bang cach cho vao mot it con rdi dot 1én. Sau
d6 dé nguoi.

- Can 1g mau nem chua cho vao cbi sit va nghién min mau. Thuc hién
dué6i ngon lira dén con, trong didu kién vo trung.

- Dung toan bd nudce & binh thir nhat &é chuyén toan bd mau sang binh thtr
hai. Thém nuéc cit vo trung dé diéu chinh thé tich miu vé 100 ml. C6 thé
chuyén toan bo mau tir cbi sir sang binh tam giac chira 99 ml nudc cit vo tring
nhu trén so d6 ¢ hinh 1. Lac 5 phit, dé lang 30 gidy rdi tiép tuc rdi tiép tuc pha
lodng mAu nhu trén so do.

12



- Dung pipet loai 1ml hit 1ml miu & binh tam giac cho vao 6ng nghiém
chtra nude cét vo trung thir nhit, c6 do pha lodng 10, Tron déu dung dich bang
cach hut 1én r61 thoi xuong 3 - 5 1an nho bop cao su gan trén dau pipet.

- Dung pipet loai 1ml hiit Iml miu & dng nghiém tht nhét cho vao éng
nghiém chira nudc cit vo trung th hai, c6 d6 pha lodng 10™. Tron déu nhu trén.

- Tiép tuc thao tac twong tu dé ¢ cac do pha lodng 10, 10°, 107, 107,

* Phirong phdp tao khuan lac don

C6 nhiéu k§ thuat ria khac nhau dé thyc hién hop ria va tao khuan lac don.
Mot so ky thuat ria thuong dung 1a k¥ thuat ria chir T, k¥ thuat ria bon goc, k¥
thuat ria tia va k¥ thuat ria lién tuc.

Thao tac k¥ thuat tao khuan lac don duoc thue hién nhu sau:

- Ky thudt hop ria

+ Dung que cdy vong thao tic vo trung thu gidng.

+ Ria cac duong trén dia pétri chira méi truong thich hop (ria chir T va ria
bon goc). Sau moi duong ria, dot khir trung dau que cay va lam ngudi trude khi
thuc hién duong ria ti€p theo.

+ Bao gbi dia pétri, i & nhiét 6 va thoi gian thich hop trong ti 4m.

- Ky thudt hop trai

+ Dung pipetman va dau tip vo tring, thao tac vo trung chuyén 0,1ml dich
chira giong vi sinh vat Ién bé mat moi truong trong dia petri.

+ Nhing dau thanh gat (que trai) vao con 70°, ho qua ngon lira dé khur
trung. D€ dau thanh gat nguoi trong khong gian vo trung cia ngon Ita.

+ M¢ dia petri, dat nhe nhang thanh gat 1én bé mit thach cua dia petri.
Dung dau thanh gat xoay, trai déu dich giong 1én bé mat thach. Trong khi trai,
thuc hién xoay dia mdt vai lan, moi lan khoang 1/2 chu vi dia tao diéu kién cho
thanh gat trai dich giong déu khap bé mat moi truong.

+ Rat thanh gat khéi dia, day dia, goi va u ¢ nhiét d§ va thoi gian thich
hop trong tu am.

- Ky thudt hép do

+ Dung pipetman va dau tip vo trung, thao tic vo trung chuyén 1ml dich
chira giong vi sinh vat Ién bé mat moi truong trong dia petri.

+ D6 khoang 15 - 20ml moéi trudng dd dun chay va dé ngudi dén 45 -
55°C vao dia petri d cdy mau.

+ Xoay nhe dia petri ciing chiéu va ngugc chiéu kim dong hd vai lan dé
dung dich gidong dugc tron déu trong moi trudng cay.
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+ Pay nap dia petri, @& dong tu nhién.
- Ghi vao nap dia petri cac thong tin:
+ Nong do pha lodng tvong Gmg

+ Ngay cdy mau

+ Nhém thuc hanh

- DUng gidy bao goi cac dia, rdi dem 1at ngugc va nudi trong ti am &
37°C, sau khoang 24 - 48 gio.

Hinh 3. Cach dan vi sinh vét trén bé mit méi truwong
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* Chu y: Dé c¢6 duge chung thuan, can tién hanh lap lai nhiéu lan cac k¥
thuat pha lodng néu trén cho dén khi tit ca cac khudn lac xuat hién trén moi
truong déu dong nhat.

Mtrc do thuan khiét cta chung co thé duoc kiém tra nhu sau:

- Viéc tao hop ria tir mdt khuan lac don cua chung thuan chi tao ra mot
loai khuan lac duy nhat trén bé mit méi truong c6 hinh thai gidong véi khuan lac
ctia chung ban dau.

- Mbi khuan lac don chi chita mét loai t& bao co hinh thai giéng nhau
trong quan sat dudi kinh hién vi.

Trong thao tac tao khudn lac don can luu y han ché thip nhat nguy co bi
nhiém bang cach thyc hién nghiém tic cac yéu cu cia thao tic vo trung.
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Bai 4
TUYEN CHON, CAY CHUYEN VA BAO QUAN GIONG VI KHUAN
LACTIC - XAC PINH PAC PIEM SINH LY, SINH HOA CUA VI
KHUAN LACTIC

Muc tiéu: Sau khi hoc xong bai nay, sinh vién c6 kha nang:
- Néu duoc cac ti€u chi tuyén chon khuan lac vi khuan lactic c6 hoat luc
manbh;
- Tuyén chon duoc giéng vi khuan lactic c6 hoat lyc manh;
- Trinh bay duogc quy trinh cdy chuyén gidng vi sinh vét trén 6ng thach
nghiéng;
- Thuc hién cac thao tac cdy chuyén giéng vi sinh vat trén 6ng thach
nghiéng theo diing trinh tu va yéu cau k¥ thuat;
- Néu duogc nguyén tic ciia phuong phap xac dinh hoat tinh catalase va
kiéu ho hap cua vi khuan lactic;
- Trinh bay dugc quy trinh x4ac dinh dinh hoat tinh catalase va kiéu ho hap
cua vi khuén lactic;
- Tién hanh cac thao tac xé4c dinh dinh hoat tinh catalase va kiéu ho hép cua
nam men theo dung trinh tir va yéu cau ki thuat;
- Giai thich duogc hién twong, nhan xét va danh gia két qua;
- Tuan thu ndi qui cua phong thi nghiém va dam bao vo trung.

Thoi gian thwc hanh: 5 gio

Nhom thwe hanh: 15 - 20 hoc sinh/sinh vién

Dia diém thwe hanh: Phong thi nghiém Cong nghé vi sinh
Noi dung bai thuc hanh:

1. Nguyén liéu, hoa chét va dung cu

Nguyén liéu, hoa chat, dung cu di chuan bi & bai 1, 2, 3.
2. Tuyén chon va ciy chuyén giong vi khuan lactic

* Tuyén chon:

Sau khi nudi trong ta 4m 24 - 48 gid thi cac khuan lac xudt hién. Tién
hanh lwa chon cac khuan lac moc tach biét va co vong phan giai CaCOs 16n dé
ciy chuyén vao cac 6ng nghiém thach nghiéng, hay cac dia petri nham dé cho
cac nghién ctru tiép theo.

* Cay chuyén giong sang 6ng nghiém thach nghiéng:

- Bat dén tir ngoai trong tii cay vo trung khoang 30 - 60 phut (thao tac nay
lap lai truéc mdi 1an cdy chuyén).
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- D6t d6 que cay trén ngon lira dén con.

- Dung tay trai hé mé nap dia petri vira dii cho que cdy vao, tay phai cam
que cdy cham vao bé mit thach cho ngudi di va 1dy mét it gidng trén vong que
cay. Day nip dia petri lai.

- Tay trai cAm 6ng nghiém thach nghiéng, tay phai mé nat béng bang cac
k& ngén tay va ho miéng ong nghiém trén ngon lira dén con, dua que ciy co
gidng vao tan day 6ng nghiém. Nhe nhang dé dau que cay tiép xtic voi bé mit
thach roi dua tir dudi 1én trén theo duong dich dac hodc cdy thanh vét thang.
Thao tac phai nhanh, chinh xac.

- Ho lai miéng 6ng nghiém va nit bong trén ngon lra dén cdn va diy nut
bong lai.

- D6t lai que cdy trén ngon lira dén con.

- Ghi tén mAu, ngdy cdy chuyén, nhém thuc hién trén gidy bao goi nut
bong cua 6ng nghiém.

- Chuyén cac 6ng nghiém vao nuéi trong ti 4m 37°C, sau 24 - 48 gid
giong phat trién va dem bao quan trong ta lanh.

* Cdy chuyén gidng sang dia petri:

- D6t d6 que cdy trén ngon lira dén con.

- Dung tay trai hé mé nép dia petri vira di cho que cdy vao, tay phai cam
que cdy cham vao bé mit thach cho ngudi di va 1dy mot it gidng trén vong que
cay. Pay nip dia petri lai.

- Tay trai hé mé nap dia petri chira moi truong thach da chuan bi vira du
dé cho dau que cdy co gidng vao va cdy theo hinh dich déc trén toan bé mit
thach, cdy ria, hodc nhiing dudng song song...

- D6t lai que cAy trén ngon lira dén con.

- Ghi tén mu, ngay cdy chuyén, nhom thyc hién trén gidy bao goi cua dia
petri.

- Chuyén céc dia petri vao nudi trong ta 4m 37°C, sau 24 - 48 gid gibng
phat trién va dem quan sat, ciy chuyén bao quan.

a b

Hinh 4.1. Cach cy gidng vi sinh vt trén bé mit dia petri
a. Cay ria, b. Cay theo hinh dich dic.
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* Cay chuyén giong tir 6ng nghiém nay sang 6ng nghi¢m khac:

- Tay trai cam hai dng nghiém voi d6 nghiéng vira phai (6ng gidng &
ngoai, dng moi trudng & trong), 1ong ban tay hudng 1én trén.

- Dung céac ngdn tay phai xoay long nut bong. Tay phai cAm que cdy va
dbt nong vo trung trén ngon lira dén cdn. Sau d6 rut cac nut bong bang cac ké
ngoén tay phai, ho néng cac miéng nit béong va éng nghiém trén ngon lira dén
con.

- Pua que cdy vao ldy mot it giong trén vong que cdy, roi chuyén sang cay
& ong moi trudng, tién hanh cay nhu trén. Chu ¥ trudc khi liy giong can dat
vong que cdy vao bé mit thach chd khong ¢ gidng vi sinh vat phat trién dé lam
ngudi ddu que cay va khi da iy gidng dau que cay khong dé cham vao thanh
6ng nghiém.

- Ho lai miéng cac dng nghiém va nat bong trén ngon ltra dén con va day
nut bong lai.

- D6t lai que cdy trén ngon lira dén con.

- Ghi tén mAu, ngdy cdy chuyén, nhém thuc hién trén gidy bao goi nut
bong cta dng nghiém.

- Chuyén cac 6ng nghiém vao nudi trong ti 4m 37°C, sau 24 - 48 gid
gidng phat trién va dem bao quan trong ta lanh.

3. Bao quan lanh trén moi truwong thach nghiéng

Hau hét cac co s& san xudt va rat nhiéu co sé nghién ctru 4p dung phuong
phap nay trong giit giéng vi sinh vét. Phuong phap nay rat don gian va tién loi,
tuy nhién thoi gian gitr gidng chi nén kéo dai trong mot thang, sau d6 phai cay
chuyén lai trén méi truong méi, do phai cdy chuyén nhiéu 1an nén tén nhiéu
cong sire va gidng ciing d& bi mat cac tinh di truyén ban dau.

Phwong phdp tién hanh nhw sau: Thuan khiét lai ching vi sinh vat trén
mdi trudng thach (agar) & dia petri, chon cac khuan lac dién hinh va ciy 1én moi
truong thach nghiéng thich hop, sau d6 nudi trong ti 4m & 37°C dé vi sinh vét
phat trién binh thudng, 1iy cac dng gidng ra va cho vao ti lanh giit & 4°C, hang
thang cdy chuyén lai vao moi trudng méi. Pé khac phuc hién tugng bi mat nuéc,
mdi truong gitt gibng bi kho 1am chét vi sinh vat ngudi ta co thé cho thém vao
mdi truong 1% dau thyc vat nhu dau lac, dau dira...khi 1am méi truong.

4. X4c dinh cac diic diém sinh 1y, sinh hoéa cia vi khuan lactic
4.1. Hoat tinh catalaza:

& Nguyén tdc:

Pay 1a mot dic diém cia da sb cac vi sinh vat hiéu khi. Vi sinh vat ky khi
bat budc va nhiéu loai vi ua khi khong sinh catalaza. Catalaza phan hiy H,O, va
tao thanh oxy theo phan Ung sau:

18



catalaza
H.0, » H,O + O,

& Cdch tién hanh:

- Vi khuin duoc nudi cdy trén moi truong ca chua dic cho phat trién
thanh khuéan lac.

- Cho 1 giot dung dich H,O, 10% lén trén khuan lac, néu thay xuat hién
0, qua viéc tao thanh céac bot khi thi chimg to ¢ enzym catalaza trong té bao.
4.2. Quan hé véi oxy:

& Nguyén tdc:

Can ctr vao quan h¢ ddi véi oxy, nguoi ta chia vi sinh vat ra lam 4 nhom,
bao gdm: hiéu khi bét budc, vi wa khi, ky khi khong bét budc va ky khi bat budc.

= Cdch tién hanh:

- Cho méi truong ca chua vao 4 6ng nghiém ( khoang % chiéu cao mdi
6ng), khir tring & latm.

- Dung que cay dau nhon cay theo kiéu chich sau trén thach dung.

& Nhan xét:

+ Vi sinh vat hiéu khi bat budc sinh trudng trén bé mat moi truong.

+ Vi sinh vét vi wa khi sinh truéng cach bé mit méi trudng mot chut.

+ Vi sinh vat ky khi khong bét budc phat trién doc theo ca chiéu day moi
truong.

+ Vi sinh vat ky khi bat budc chi phat trién ¢ diy moi truong.
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Bai 5
KY THUAT NHUOM GRAM

Muc tiéu: Sau khi hoc xong bai nay, sinh vién c6 kha nang:

- Trinh bay duogc quy trinh tién hanh lam tiéu ban tam thoi va tiéu ban ¢
dinh;

- M6 ta duoc cach st dung kinh hién vi dé quan sat té bao vi khuan lactic;

- Thuc hién cac thao tac 1am tiéu ban tam thoi va tiéu ban c¢b dinh theo
dung trinh ty va yéu cau k¥ thuat;

- Thao tac thanh thao ky thuit nhuém Gram va phan biét dugc té bao
Gram am, Gram duong

Thoi gian thwc hanh: 5 gio

Nhom thwc hanh: 15 - 20 hoc sinh/sinh vién

Dia diém thwe hanh: Phong thi nghiém Cong nghé vi sinh
Noi dung bai thue hanh:

1. Phuong phap lam tiéu ban tam thoi

1.1. Cach lam tiéu bdan giot ép

O tiéu ban ndy, mau vat can quan sat dugc chuan bi trong mot giot chét
long va duogc day bo1 mot 14 kinh.
Céch tién hanh:

- Dung que cay hodc pipet vo trung ldy mot luong nho té bao vi khuan
trong dng gidng dé 1am vét boi.

- Lam vét boi trén phién kinh: cho giot dich chta vi khuan trén dau que
céy lén mat cua mot phién kinh sach, néu vi khuan & trang thai sinh khdi can
phai hoa sinh khdi nay véi mot giot nude cat vo khuan dé tao dugc huyén phu.

- Dat 14 kinh 18n giot huyén phu vi khuan sao cho khong tao bot khi.

- Quan sat tiéu ban duéi kinh hién vi.

1.2. Cach lam tiéu ban giot treo

Loai tiéu ban nay dung dé theo ddi su sinh san, sy hinh thanh bao tir, kha
nang di dong va phan tng cta té bao vi sinh vat véi cac loai kich thich.

- Dung phién kinh dic biét c6 phan 16m hinh tron & giira.

- B6i vazolin quanh phan 16m cua phién kinh.

- Cho 1 giot canh truong 1én gitra 14 kinh.

- Than trong xoay ngugc 14 kinh cho giot canh truong xudng phia dudi roi
dat 1én phan 16m cua phién kinh.

1.3. Cach lam tiéu ban tam thoi co nhug¢m mau

* Nguyén tdc
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Phuong phap nay sir dung thuéc nhuém khong hodc it doc véi vi sinh vat
va duoc pha lodng ¢ nong do dam bao cho té bao vi sinh vét van séng va hoat
dong sau khi nhudém mau.

* Cach nhuom

- Nho 1 giot thudc nhuém xanh methylen 0,001% 1én phién kinh.

- Nho 1 giot canh truong vi sinh vat véi thube nhudm.

- Day 14 kinh 1én giot dich.

- Quan sat tiéu ban & vat kinh (x 10) 16i (x 40)

2. Phwong phap lam tiéu ban ¢6 dinh
2.1. Cdc buéc tién hanh lam tiéu bin cé dinh

- Lam vét boi

- C6 dinh vét boi

+ C6 dinh bang nhiét

+ C6 dinh bang hoa chét

Céch nay tuy phuc tap nhung khong gy bién dang té bao, khong gay bién
d6i cau triic t& bao va khong lam dut cac tién mao. Ngudi ta thuong dung cac
hoa chat 1a rugu etylic va aceton dé cb dinh vét bai.

- Céch ¢d dinh: C6 thé thuc hién mot trong nhitng cach sau:

+ Nhang vét boi vao rugu. Vi rugu 95° ngdm vét boi tir 5 - 15 phat. Vi
ruou methylic ngdm khoang 2 - 5 phut.

+ Ngam vét bdi vao dung dich aceton trong 5 phiit.

+ Nho vai giot ruou 90 - 95° 1én vét boi. DSt chay va dap tit ngay. Lam
nhu vay vai 1an rdi dé kho.

2.2. Nhugm mau tiéu ban cé dinh

* Nguyén tdc

- Str dung thudc nhudém c6 kha ning thdm thiu qua mang té bao va két
hop véi thanh phan khac nhau cua té bao thanh nhitg hop chit mau dic trung
bén viing.

- Tuy theo muc dich nghién ctru va kha ning bat mau khac nhau cia cac
thanh phan té bao ma chon loai thuéc nhudm va cach nhuém cho phi hop.

- C6 2 cach nhuom chinh

+ Nhuom don: Chi dung 1 loai thudc nhudm trén 1 tiéu ban.

+ Nhuom kép: Dung ddng thoi 2 hay nhiéu loai thudc nhudm trén 1 tiéu
ban.

* Cach nhuom

- bit ti€u ban 1én khay.

- Nho vao vét boi vai giot Fuchsin Ziehl, dé yén tir 1 - 2 phit.

- Rira vét boi bang cach nghiéng phién kinh, dung binh xit cho dong nuéc
chay nhe qua vét boi dén khi nudc chay ra khong con mau nira.
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- Dung gidy tham kho tiéu ban hodc ho nhe tiéu ban trén dén con

- Quan sat tiéu ban & vat kinh (x 40) rdi chuyén sang vat kinh (x 100)
dung dau soi.

3. Nhuom Gram

& Nguyén tdc:

Khi nhuém theo phuong phap nay té bao vi khuan Gram duong cé 16p vo
day tao boi peptidoglycan s& giit dugc phirc chét tao thanh gitra tim gentian va
iod c6 mau tim. Vi khuan Gram am c6 16p vo mong hon, khong giit duoc phirc
chat trén s& c6 mau hong.

& Hoba chat nhuém:

- Dung dich a: Tim gentian 19
Ruou etylic 96% 10 ml

-Dung dichb:  Phenol da tinh ché lai  5g
Nuée cat 100ml

Tron 2 dung dich a va b véi nhau

- Dich lugol:
Kl 29
Tod tinh thé 1g

Hoa 2g KI vao Sml nudc cét, sau d6 thém 1g iod, chd cho iod tan hét méi
thém nudc cho du 300ml.

- Thubc nhudm:

+ Léy 1ml thubc nhudm fuchsin tron véi 9ml nude cat

+ C6 thé khong dung fuchsin ma ding dung dich d6 trung tinh 1% hay
dung dich safranin.

& Cdc buéc tién hanh:

- Chuan bi ban mau tir dng gidng vi khuan da nudi cdy 24 gio. Chiéu day
ctia vét bdi khong nén vuot quéa chiéu day ciia mot té bao vi khuan. C6 dinh ban
mau trén ngon lira dén con.

- Nho thudc nhudm tim gentian 1én trén vét bdi vi sinh vat, giit khoang 1-
2 phut.

- P thube nhudm thira trén phién kinh di, khong rira nudc, nhé dich lugol
1én chd vét boi, gitr 1 phut rdi d6 di.

- Nhung ban mau vao ruou etylic 95% trong 0,5-1 phdt.

- Rtra nuoc

- Nhoé thude nhudm bo sung 1én chd vét boi va giir 1-2 phut.

- Rura nudc, doi kho, sau d6 dem quan sat duéi kinh hién vi. Té bao vi
khuan gram duong bat mau tim va gram am bat mau thudc nhudém bo sung.
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Bai 6
UNG DUNG VI KHUAN LACTIC TRONG LEN MEN SUA CHUA VA
MUOI CHUA RAU QUA

Muc tiéu: Sau khi hoc xong bai nay, sinh vién ¢ kha nang:
- Trinh bay duoc cac budc tién hanh mudi chua rau qua va 1én men sira
chua;
- Thuc hién 1én men sita chua va mudi chua rau qua theo dng trinh tu va
yéu cau ky thuat;
- Tinh toan dugc lugng acid lactic tao thanh trong dich dua cai.

- Tuan thu ndi qui ctia phong thi nghiém va dam bao an toan.

Thoi gian thwc hanh: 5 gio
Nhom thuc hanh: 15 - 20 hoc sinh/sinh vién
Dia diém thwce hanh: Phong thi nghiém Cong nghé vi sinh
Noi dung bai thue hanh:
1. Ung dung vi khuin lactic trong 1én men sira chua
1.1. Nguyén vat liéu
* Stra dac c6 duong: 1 lon
* Sita dung dé san xut sita chua phai dat cac yéu cau sau:
- Do vé sinh cao, tong s6 vi khudn théap.
- Khong chtra khang sinh, bacteriophage.
- Khong chira cac chat tay rira, chét sat khuan.
* Gidng vi khuan lactic d3 tuyén chon trong céc bai thuc hanh trudc.

1.2. So’ dé qui trinh sin xudt sita chua
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Nudc dun so1 Stra nguyén li€u

A 4 \ 4
Lam ngudi 50°C Pha loang

v

% A | A % | Bo sung chung vi
Gi10ng goc » Giong cap 1 > ) N
sinh vat
ROt

\ 4

Lén men

Bdao quan lanh

1.3. Pha loang

Stra dac duoc pha loang theo ty 1€ 1stra : 3nudc
1.4. Chudn bi giéng cdp 1I:

Sita dic c6 duong da pha lodng phan vao 2 binh tam giac 250 ml, mdi
binh cdy vao 2 ng gidng gbc. Sau d6 nudi trong ti 4m 37°C trong 48 gio.
1.5. Lén men

Phan dich 1én men vao céc hii nhya, nudi & nhiét d6 37°C trong khoang 12
gid, sau d6 chuyén vao ti lanh 5 — 6°C, trong khoang 12 — 24 gio.
2. Ung dung vi khuan lactic trong mudi chua rau qua

2.1, Vit ligu va héa chit

- Dua cai be - NaCl
- Puong - Dung dich KMnO,42%
- Dung dich H,SO,410% - Dung dich AgNOj3trong amoniac

2.2. Céc budc tién hanh
2.2.1. Quy trinh nhan giong
- Gibng gbc: 8 6ng nghiém
- Gibng cép 1: 4 binh tam giac 250 ml
+ Thanh phan mdi truong nhan giéng cap 1: moi trudng rau cai
Nudc rau cai: 1000 ml
Puong kinh: 20 g
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Cai be xanh 300g/1 lit nuéc may, dun séi, loc ldy nude trong. Sau dé bd
sung thém nudc dén 1000 ml.

+ Phan moi trudng vao 4 binh tam giac 250 ml, cAy vao mdi binh 2 éng
gidng gbc. Sau d6 nudi trong ta 4m 37°C trong 48 gid.
2.2.2. Mudi chua dwa cdi

- Pé héo dua cai be, rira sach, cit khic, dé rao. Ta co thé lam tang nhanh
qua trinh 1én men bang cach st dung dich dwa chua lan trudc hodc gidng vi
khuan lactic d4 tuyén chon trong cac bai thuc hanh trudec.

- Dua cai be: 1kg

- Pha 1000ml dung dich nudc mudi véi thanh phan nhu sau:

NaCl : 30g
Puong kinh: 10g

- Xép céac khuc dua cai vao cac lo thuy tinh va ém chit.

- 6 tir tir dung dich nude mudi vao dén ngap dua.

- Lén men & nhiét d6 28-30°C trong 2-3 ngay.

2.2.3. Pinh tinh sw co mat cua acid lactic:

Co thé nhan biét sy c6 mat cua acid lactic trong dich Ién men bfmg cac
phan tmg dic trung ctia nd v6i mot sb cac hop chat khac nhau.
& Nguyén tdc:

- Trong mdi trudng acid véi sy c6 mit cia KMnOy, acid lactic s& chuyén
thanh acetaldehyd va lam den gidy loc c6 tim AgNO; trong amoniac.
= Cdch tién hanh:

- Cho vao 6ng nghi¢m 10ml dich Ién men, 1ml H,SO4 10%

- Pit 1én miéng 6ng nghiém 1 miéng gidy loc c6 tim AgNOj; trong
amoniac.

- Dun s6i 6ng nghiém, thém timg giot KMnO, 2%

- Quan sat sy d6i mau cua miéng gidy loc va ghi nhan két qua.

2.3. Pinh lwgng acid lactic

C6 thé dinh luong acid lactic bang dung dich NaOH 0,1 N véi chét chi
thi phenolphtalein 1%.

Cho vao binh tam giac dung tich 100ml: 10ml dich 1én men vi khuén,
thém vao 2-3 giot phenolphtalein va 20 ml nudc cat trung tinh. Chuan do bang
dung dich NaOH 0,1 N cho dén khi xuat hién mau héng nhat bén viing.

Thuc hién mau dbi ching 1a dich chua 1én men.

Ham luong acid tong (3. a g/l) qui vé acid lactic (xem nhu acid lactic 1a
acid chii yéu dedugc tich ity trong dich 1én men la:

T a=(V=Vo)x0,1x90/10 = (V - V) X 0,9
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Trong d6: V: s6 ml dung dich NaOH dung trung hoa 10ml dich 1én men
Vo: 86 ml dung dich NaOH dung trung hoa 10ml dich d6i chtng (dich
chua 1én men).
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