CHUGNG Il
NGHIEN CUU HINH THAI TE BAO VI SINH VAT

Bai 4. QUAN SAT HINH THAI TE BAO VI SINH VAT

A. MUC TIEU
Sau khi hoe xong chuong nay sinh vien can thanh thao cdc ki nang sau:
+ Ki nang lam tiéu ban v quan sit hinh thil mot 6 toai VSV thong
thuorg dudi KHY quang hoc.
+ Sur dung thinh thao KHV quang hoc d¢ quan sdt hinh thii VSV
+ Quan sat, phan bi¢t vi v& dudc hinh thai mot s¢ loai VSV nhu vi khuan,
1 nen. nim moc, xi khuan,

B. NOIDUNG
. LAM TIEU BAN VI SINH VAT SONG
1.1. Lam tiéu ban vi sinh vat song khong nhuom mau

Cic tiéu ban song thuin tién cho viée quan sit hinh dang wr nhién cua cic
VSV su sap x€p cdc 1€ bao, kha nang hinh thinh bio wr, su chuyén dong va su
sinh san cua VSV... Xem cic ticu ban VSV séng trén KHV, su dung vat kinh
(<10 %20, x40, x60), cic loai unéu ban nay khong gitr duge lau.

* Chuan bi dich huyén phir VSV:

- Néu VSV nuoi trén moi truomg dac: Dung que ¢cay vong lay mot it 1€ bao
VSV dua vio thanh trong caa ong nghieém cha Sml nude ¢it vo tring, vita mai
nhe vio thanh ong nghiém vita cham vio mat nude de phin tin déu cic 1€ bao vio
nude Lo ra dich huven pho VSV,

Cung ¢o the tao dich huyén phu nhanh bong cach: Lay mot giot nude sach vo
trang lén lam Kinh rot ding que ¢y vong duie mot it 1é bao VSV vao giot nude dé.
Mai the que ¢y trong giot nude dé phin bo deu VSV trong giot nude.

- Neu VSV nuoi trong moi trieong dich the chi cin lic déu dich moi truong
long ¢o the pha loang bang nudce ¢at vo trimg néu dich nudi dam dic).

“ Mot so phuong phip lam ticu bin VSV song thuomg ding trong thue hanh
nhur v

. Phurong phap lam tiéu ban “giot ép”

Foai ticu ban niy ding dé xem hinh dang. Kich thude va sur sap xép cic 1€ bio,
Kha rang hinh thanh bao nr. chuyen dong cua maét s6 loaw VSV,
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Cach tien hanh

+ Dung fam kinh kho va sach dat tren cau rua trong chan .

+ Dung pipet hoic que cay lay mau en fam tam thanh mot giot dweh
huyen phu VSV.

+ Day lamen 1én giot dich huyen phu VSV trinh tao bot khi.

+ Tham nhc lop dich triwo ra xung quanh lamen bang giay tham.

+ Quan sit ticu ban o h¢ Kinh kho (x 10: x20; x30:; x60). N¢u can so1 o he
kinh diu thi nho 1én L kinh mot giot dau set. Khi cin quan st liu ¢6 the diang
vazolin boi xung quanh by kinh d¢ giot dich khong bi kho nhanh.

b. Phuirong phap lam tieu ban “giot treo™

Loai ticu ban nay dung d¢ theo doi sur sinh sin, susip XEp L& bio. sie nay mam,
su di dong... cia VSV, Khi quan sidt' VSV bang ticu ban giot treo can cuomg do anh
sing yéu hon binh thuong (chd v dong bat man chan sing trén tu quang kinh),

Cach ticn hanli:

+ Dling que ¢y hoac pipet nho mot giot dich huyén phu VSV (khoang 10 --
20pmy) 1én mat lamen sach vo trung.

+ Lat nguoce i kinh sao cho giot dich huyén phit VSV treo o mat duéi Famen

+ Up lamen vao lam dac biét, ¢6 16 16m ¢ gita, quanh 16 da duoe boj
Vazolin. Lic nay ta duoe giot dich huyén phi treo lo limg trong khoang Kinh do
lamen va phien [om lam kinh tao ra.

* Chu y: Néu can theo doi cic VSV trong giot treo nhi¢u ngay tht pha dich
huyen phi VSV bing moi trudmg dinh dudng vo trung. Tat ca cic thao tac lam
ticu ban phai duge tién hanh trong diéu kién vo trung gan ngon dén con nhur di
hwong dan. ‘

¢. Phuong phap lam tiéu ban “ép lam”

Ticu ban nay thuomg duge dung dé nghién ciru su sitp xEp caa ¢ bio mot cach
tu nhién trong khuan lac nhu hinh dang cuong sinh bito tr, chudi bao tr cua Xa
khuan hay nam moc. C6 the ép lam theo mot sa cich thong dung sau:

“ Phucong phap Henrict (hinh 4.1):

+ Nho Ién lam vo trung 2ml moi truong thach vo trung, dé nguoi.

+ Dung dao vo trung cat bo mot nda micng moi truong rov dung ue ¢y
vong cily Ién nim moc (hoac xa khuan) I6n mat vira cit cda moi truong.

+ Dung Kep vo tring dp lamen vo triang 1én téu ban.

+ Dit ticu ban 1én que thuy tinh bé cong trong dia petri vo triing am.
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Cdch chuan b dia petri vo tung e NMieng @iav loe duoe tham murde v
dato diy hop. tren nueng gidy dat ot thanh thuy tnh be cong. thanh trung o no
ap.uat o 121°C rong 30 phat.

+ Gior dia Petrn vao tar mlon vo truna. e vio tuam o nhict do vi thot gran
thh hop.

Bao ur cua nam hodc xa Khuan Kb sinh tuone s¢ lan sang mep lam. Khi
(uan satlay ncu ban ra khoi dia Petric dat len ban kinh v quan sat duai hé Kinh kho.

= Platone phdp e ranfe thach

+ Cay bio trcua VSV len moi truomg dinh dudng dic trong dia petri bang
phuong phap cay zic zac, hoac trat day bang gue trang.

+ Dimng dao vo trang xe mot ranh thach trong dia Petr.

+ Dat 1d kinh vo trung lTen bo cua rianh thach vira xe.

+ Day dia Petri va dé vao i am o nhict do va thai gian thich hop.

(' the cai tien phuong phip tren nhu sau: Sau khi cdy bio tr VSV trén bé
ma ol truong. cai chéo goe 457 mot Li Kinh vo trang vio mat thach. Day dia
Petrr v de vio tn am o nhiét do v thoi gian thich hop,

Hinh dang tr nhién cta ndm moc hoiae xa khuan cing ¢6 the quan sit
trie: tiep Kl nuor cay rén 16p moi truong dac mong va khong mau ¢ dia Petn
hay ong nghiém.,
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4 Dung pinset vo trung GUp mot 1a 5. Bat tien ban len que thuy 6 Goi hop 1bng vaoc tu nilen vé
hin't vo tring lén kihdn thach tnk b ang trongg bop 16ng trung, dé vao U am d nhiét doé, tha
VO trung am gtan thich hgp.

Hinh 4 1. Phuong phap lam téu ban ep theo Henric
1. Mor truang Sabouraund dac nong chay. 2 Lay maitruang lén iam
3. Cat bo mét nira méi truang bang dao vo trung 4 Cay nam maoc banh mi lén mat vua cat:

5 Day lamen lén mon truang: DE hap Petrvao aarco do am eae A SBur dia Petn trong tar niléng.
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1I. LAM TIEU BAN VI SINH VAT NHUOM MAU

D6 quan sar hinh thdi ciia cac 16 bao VSV diiae 16 hon nguedr 1o tHuiinie diing
cac plucong phap nhudm don hode nhuom kep té"bao bang thuoe nhinom Haa hel
cic thuoe nhuom i ciac loai mudl. trong ¢6 ¢o mot 1on mang maul.

Neu 1on mang mau lion duong cua muoi thi thude nhom duoc goi 1 huoe
nhuon ki¢m. Nguoce lai, 1on mau i on am thi tén goi 1 thuoce nhuom axi Clic
thuoe nhuom kiem thuong dung 1a xanh metylen, tim gentian, tim két tinh. Chiing
thuong lien két vgi cic thanh phdan mang dién tich am cua té¢ bao. Trong moi
truomg trung tinh, dién tich cua ¢ biao vi khuan thuong am cho nén né ha' mau
manh vai cic thuéc nhuom bazo. Bor viy, trong thuc hanh VSV thutmg sudung
cic thuoe nhudém bazo.

Cic thuoc nhuém axit thuomg dung la e6zin, ertrozin, mgrozin, fuchsin it
thuomg tién két véi cdc thanh phan mang dién tich duong cua té bao.

Nhom don la nhuém té bao hang mot loai thuée nhuom. Toan ho 1e fiacer by
bar mau dam ciia thuée nhudém dé. Boi vay, cdach nhuon nay thicong ding de qrian
sat hinlt dang 16 bao vi sinh vai.

Nhiuom kép la nhuom ¢ bao bang hai hay nhiéu loai thuoce nhmwom. Piicong
phap nhuém kép tucong ding trong nghién ciin cdi tao 16" bao vi sinh vat.

2.1. Nhuom mau té bao song

Thuimg nhuom té bao bing cic dung dich loing nhu xanh metyler Inay
fuchsin (1 : 100) hodc do congd 3%, hay do trung tinh 0,001 %.

Cach nhuoém:

Nho | giot thuée nhudom lén lam — ding que cay dua vio dé mot it VIV ~»
tron déu — day famen — giit khoing | — 2 phit — quan sdt.

Muon nhudom mau nim moc trude hét phai nho 1 — 2 giot Lactophenéa lén
tiéu ban dé tham udt sgi ndm —» nho tiép | — 2 giot thudc nhuom — day li kith -»
gir | — 2 phat — quan siit.

2.2. Lam tiéu ban ¢o6 dinh nhuom mau
Thue chat day la phuong phdp nhuom 1¢ bio sau khi di giét chet ching. Ul
diém cua phuong phip nay 1a VSV duge ¢é dinh tai ving nhat dinh trén phiér k.inh
nén it bi nra troi khi rra hoic tay mau. Hon nita, 1€ bao di chét bat mau nhanh A ro,
thuan tién khi soi ¢ hé kinh dau vi ¢d thé gilt duge thoi gian 1au hon tiéy oan
nhuom song. Quy trinh nhuom gom cic bude sau:
— Butye 1 LLam vét boi vi sinh vt
+ Chuan bi giot huyén phit VSV trén lam nhu da hudng din o trén,
+ Dung que cdy hoac 1& kinh dan mong giot dich huyen phir thant nnaot
vung nhit dinh trén lam.
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= Biroe 20 Lam Kho vet boi: Hong Kho ver bor trong khong Khi e vet bor co
the khe nhanh trong khong khio ki Lime ver bor chr nén vy mot giot nho dich
huyen pha (Khoang 30 = 50 /).

= Buree 30 Co dinh vet bor Fhaeag co dinh bang cach ho nhe tren ngon den
¢Oon: Bua ver boi nhanh qua ngon den con 2 = 3 B, Tranh ho gqua nong vi ¢ fam
bicn dang hinh than vi caua trie cua te bao VSV (hinh 4.2).

© Cha v Tuy vao tinh chat cua tha nghiem co the co dinh vet bor bang mot so
cac dung dich hoa chat nhu trong bang 1 o cuor bii.

- Bue 47 Nhuom néu ban: Dimg pipet nho len vet boi mot v giot thuoc
nhuom. gitr trong Khoang 1 — 2 phat.

- Biroce 5 Rira tiéu ban: Dung binh ria co vor hode pipet. dot nude tir mot
dau phien kinh cho tror qua tiéu ban dén khi nuoe ria khong con min thuoc
pnhuom [ duoc.

~ Birge 60 Tham kho tiéu ban: Tham kho ticu ban bang giay tham. Soi ticu
bian « h¢ Kinh diuw.

Neu ticu bian nhudom ding thy kKhi quan sdt chi thay cic 1€ vao VSV bat mau,

3 Dunrg que cay hoac Ia kinh dan mong

1. Lay 1 giot nuoc sach (50 - 100,4) dat 2. Chuan bi giot huyén phu i sichvat e giot dich huyén phu thanh mot vung nhat

lén phién kinh phién kinh nhu da hueng dan ¢ trén dinh trén phién kinh
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5. Co dinh vet bon barg cad he nhe ién
ngon den cdr. dua vétbéimhanh qea ngon 6. Dung pipet nho len vét boi mét vai giot
den con 2 - 34an {Hoac bang mat ¢ cac thugc nhudm, gilf trong khoang 1 - 2 phut

4 Hong khd vét b trong khong khi . A
> 9 gin dung dich hoa chat nhu trong phéan phu )

7 Ding binh rda co vor hoac pipet 61 (
Ui hi mét dau phién kinh cho troi qua 9 Nho 1 giot dau set [én tieu ban,
leu ban den kht n.gdc rug khdng con mau 8 Thim kho tiéu ban sor kinh dau
thudc nhudm

Hinh 4.2 Cac budc co dinh vét boi
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1. HUONG DAN THUC HIEN
3.1. Quan sat hinh dang cia nhom vi khuan

¢ dé dang quan sit duoe hinh dang vi khuan nen dung phuong phip nhuom
ticu ban ¢o dinh. O day néu ra nhiéu loai VSV, tuy theo dicu kicn o dia phuong ¢o
thé chon dai dién cita timg nhom.
3.1.1. Vat lieu, dung cu hoa chat

# Caae loar vi khuan:

— Quan sat cau khuan: Streptococcns lactis. Staphvlococens.

— Quan sat cac true khuan: Acerobacter, B. subtilis, £ coli. Proteus vielearty,
Pseudomonas. B. subtilis. ..

— Quan sit cac xoan khuan: Spirillin hoac Vibrio.

— Quan siat hinh dang cic loai VSV trong cao rang: Khu hé vi khuin trong
cao rang rat da dang va phong pha. dé dang quan siat bang nhuom ti¢u ban ¢o dinh,

= Dune cu:

— Que cdy vong. lam Kinh, lamen.

— Binh nudc sach.

— Binh con 70°C.

— Chiu nura.

— Cac loai thuoc nhuom: do fucshin, xanh metylen, tim gentian,

3.1.2. Phuong phdp tién hanh

bé dé dang quan sit duge hinh dang vi khuin nén ding phuong phip nhuom
tiéu ban ¢o dinh nhu trinh bay o phin 1.

Quan sat hinh dang cic loai VSV trong cao rang:

= Cach lam:

— Lay mot giot nudge cho lén phién kinh, ding tam vo trang lay mot it cao
rang hoa viio giot nude

— Lam tiéu ban theo phuong phap nhuom ticu ban ¢o dinh.

— Quan sat ¢ hé kinh dau.

Hinh dang cua mot s6 loai vi khuan thong thuong duoe mo ta o hinh 4.3
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Hinh 4.3. Hinh dang mot so loar vi khuan thuong gap (nguon t internet)

3.2, Quan sat hinh thai nam men Saccharomyces
Hinh thdi t& bao va kicu sinh san nay choi cua nam men rit dé quan sit bang

1t ca cac phuong phip tren, nhat L phuong phip nhuom tiéu ban ¢6 dinh.

\.$‘.

Saccharcmycen ¢orevisne
4

Hinh 4 4 Hinh dang té bao nam men

3.3. Quan sat hinh thai nam moc vi xa khoan
Nen dung phuong phip ¢p lam d¢ quan sit he sai dinh dudng vi co quan sinh

bao e vo tinh cua cic VSV nin

$.3.1. Quan sat hinh thai nam moc Aspergitus, Penicillium, Mucor hodc Rhizopus
Yeu cau thay ro he soi cua chiang (st pham nhinh. soi ¢6 vach ngan hay khong
¢O vich, nguyén sinh chat co chuyen dong hay khong). cuong sinh bio tir (1¢ bao

£OC not xudt phit cuong. hinh dang. kich thude cuong sinh bio ur, ¢ vich ngan
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hay khong ¢é, ¢6 mau sac hay trong suot...). hinh dang cia ¢ bao sinh tic
(hinh dang, xuat phdt truc tiép tir cudng sinh bao & hay tr bong dinh g1 hinh
dang cua bong dinh gid. t€ bio sinh bao tr moc trie tiép trén bong dinh @it hay
qua mot 16p cuong (melatue), hinh dang bio tr, bé mat bao tr..).

D¢ quan sit 16 hon hinh thii cuéng sinh bio ur cta Aspereilluy viv Penic i
¢6 the 1am nhu sau:

+ Lay ld kinh di chuan bi bing phuong phdp ¢p lam (hoic diing gue way
vong 1dy mot khom nam maoc ¢6 du hé sai co chat, hé so1 khi sinh va co qua s inh
bao tir dinh Jén phién kinh).

+ Nho mot vii giot Lactophenol 1én naim moc —» dung que ciy diap me. ki
cho bao ur ctta nam moc tich ra khoi cuéng sinh bio tr ctia chiing — day 1a kohi -»

soi o hé kinh kho (x40).

Cao quan sinh bao tr kin & Mucor

Ca quan sinh bao t tran @ Penicillium {« 400) Co quan sinh bao tr trdn @ Aspegillus ( < 1003)

Hinh 4.5. Hinh dang co quan sinh bao t ¢ nam mdc

3.3.2. Quan sdt hinh dang xa khudn

Yeéu cau: Quan sat phan biét dugc cic soi dinh dudng va cic dang cuonz sinh
bao tlr clia xa khuin (cudng sinh bio tir thang, luon séng hay xoin, dov hay
chim...), bao tt xa khuin (hinh cau, oval, hay tru...) (hinh 4.6).
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Hinh vé mo ta cac dang cubng sinh bao trclia <a khuas Dang cudng sink bao (i xodn

Dang cudng sinh bao ti thdng Streptomyces Bao tu dudn kinh hién vi dén 1

Hinh 4.6 Hinh dang mot s xa khuan

[ v Chang ¢o the cho sinh vien quan sat cac VSV giy bénh trén thue vt

hoae quan siat hih dang cdc ¢ bao nguyén sinh dong vat trong nuroc co kho bang

1ot trong cac phrong phap tren



Bai 5. NGHIEN CUU CAU TAO TE BAO VI SINH VAT

A. MUC TIEU

Sau Khi hoe xong bai aay b vien can thanh thao cac ki nang:

— Surdung cic phuene phap. thiet b ho tronde guan sat quan sat mot o Cau fo
t¢ biio VSV, Nim duoc neuven tae v cac phuong phap nghicn ciu cin taoe te
bio. Co the sir dung mot tong <o cae phuong phap nen trong bl de quan sat cic
cat e mong muon.

— Nghién ctru mot so cau tao co ban, dac biet Ta s dung cace phieong phap
nhuom kép de quan sit cac cau true de thay cua VSV Lam duoc ticu ban de quan
sitt duge mot so cau true cua te bao VSV (o day chin de cap den mot so ¢ triie de
quan st voi dicu Kien thr nghicm Thanh thao ki ning nhuom don, nhuom kép te
bio VSV, Phin biét t¢ bao Gram am (G va Gram duong (G,

B. NOI DUNG
I. PHUONG PHAP NHUOM GRAM
1.1. Nguyén li cua cac bude nhuom Gram

Nhuom Gram [ phuone phip nhuom kép de phin bi¢t hai nhéom vi khuan G
vt G do Christian Gram (Dan Machy de xuong nam 1884 Khi cung nhuom v tay
mau & biao theo mot phuong phip: Vi khuan G van gitr duge miu cua thuoe
nhuom tim, ¢on vi khuan G b mat mau. Co so khoa hoc et ciae bude nhuom
Gram nhu sau:

— Bude nhuom man o ban bang thuoe nhuom tim (gential violet hodc Cristal
violet). Tat ca cac vi khoan deu bat man tim.

— Nhuom tang cuomg: cung co mau bang dung dich Lugol (KI = 1,). Thuoc
nhudom nay két hop voi thuoc nhuom Gential violet thimh phuc hop bér man hon o
ciac vi khuan G*.

= Tay mau: ding chat tay maw (huong B con 9040) 1o hop Gental violet vi
dung dich Lugol. O thanh ¢ bao G thi lien ket aitra 10 hop thuoc nhuem niy lony
[¢o hon ¢ vi kKhuian G* nen de b rua trog

— Nhuom phan bic¢t bang thuoe nhuom khice (thuong dimg 1a Saf-anin, cang
¢6 thé thay bang Fuchsin baso lodng) nham nhuom cic 1¢ bao di bi tay mau thanh

mot mau trong phan vor mau tim dc de phin bict.
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1.2. Cac vat liéu can thict
“ Chuan b cic v Khoan Bsobnli (Goy Focolo (G vicong VSV nghien ciia
(P10 G hay Gy codotnor 1N 24 gig nuor cay o moi truong dich the,
“ Thuoc nhuom:
+ Dung dich tim ket tinh,
+ Dung dich tugoel danh cho nhuom G,
+ Dung dich con 90¢ .

+ Dung dich Safranin.

1.3, Cach tien hanh nhuom (xem hinh 5.1

1. Mhuém bang dung dich tim ket 2 Rua bang nuoc 3. Nhuém bang dung dich lugol danh
tnh 0.5 - 1 phut cho nhudm Gram tr 0.5 - 1 phut

2, -

7
g--\_,
el

5 Tay mau bang con 90°% trong 6. Rua bang nudc
10 - 20 giay

7. INhudm bang Safranin 30 qiay 8 Rifa banq nitae 9 Tham khé. soi kinh dau
Hinh 5 1. Cac bugc nhuom Gram

— Lam har vét bor tren cung mot flam: Vet ben tidi Fa hon hop B subrtilis (G7)
vie £ Coli (G) vet ben phai [ vi Khuan chuea ro Gohay G

— Co dinh cice vet bor teen ngon lua den con.

— Nhuom bang dung dich tm gentian trong 1 phat vie dung dich lugol danh
cho nhuom Gram e 0.5 — 1 phat — ria e

— Tay miau bang con 95 trong 10 = 20 ¢idy - » rra saeh con bang nudce.

- Nhuom bang Safranm hoac fucsin.
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Khi nhuom daing, B. subtilis ¢ mau tim, E. cofr ¢ mau hong do. dua vao do
d¢ dinh low VSV dang nghién ciu [y G7 hay G dua vio sir bat man caa ching
(hinh 5.2).
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Hinh 5. 2. Vi khuan nhuém theo phuong phap Gram (Nguon: intenet )

H. NHUOM MANG NHAY

DPic diem cua ming nhay a khong bat mau vdi bat ki thuoe nhudom nao. do
chinh li co so dé xay dumg cic phuong phdp quan sdt mang nhay. Muon quan sat
mang nhay nén s dung VSV ¢6 1op mang day (Macrocapsuley vai kich thuoe lon

hon 0,2 nhu ndm men, Azortobacter hay Klebsiella premmonia.

2.1. Phuong phap lam tiéu ban am

+ Nho mot giot huyén phit VSV Ién lam — thém vio do mot grot muc tau (o
thé thay muc tau bang cic loai thuoe nhuom bazo bio hoi ruou etylic).

+ Day lamen —» thim sach dich thuoc nhudém thira quanh lamen.

+ Giit | — 2 phit — nho moét grot dau lén tiéu bant — guan sit o hé kinh dau.

Ket gua: Mang nhay khong miu, trong suot, t¢ bao miu den, nén ticu ban
mau den (hinh 5.3).

2.2. Nhuom kép theo phuong phap Maneval
— Dung que ciy dua 5 - 6 vong thuée nhuom 3% Congo do 1én phién Kinh.
— Gio mot giot dich huyén pha VSV vio thuoce nhuom —» tron déu.
— Dung que cdy dan mong giot hon dich nay trén lam.
— D¢ kho wr nhién trong phong. Khong dugc ¢é dinh tiéu ban trén ngon i

dén con. €6 thé ¢o dinh ticu ban biang hoi phoocmon 404
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- Nhuom bang thuoc nhuom Manceval rong | 4 phuit — rra bang nudc -»
tham kho tiéu ban -» so1 dirdn he kinh dan,

Kér gqua: Mang nhay Khong mau, tong suot. 1¢ biao miw naa do, nen néu ban

rnau xanh hoac xanh den (hinh 5.3)

1. Azotobacter agile 2 Klebsiella pneumoma

éb ‘ "J‘..._ ~ @ {f

3. Azotobacter 4. B. subtilis
Hinh 5.3. Mang nhay ciua mot sd VSV

Mang nhay khong mau. trong subt va té bao mau den (m3u 1 lam tiéu ban
bang muc tau, cac mau khac dung thuée nhuom)

1. NHUOM NOI BAO TU CUA VI KHUAN

Noi bio tr vi kKhuan v mot hinh thae tiém sinh cua ¢ bio. Thuong gap o ciic
VK ho Bacilliaceae (Bacillus, Clostricdimy viv mot vii lown VK khic.

Bio nr VK ¢6 dic diem L kho bat miw hon (¢ bao dinh dudng. song khi bat mau
roi lai rar kho bi tay mau, tong khi dé 1¢ bao dinh dudmg sau khi bat miu roi lai bi
tdy mau nhanh chéng. Day chinh L co s cia cie phuong phip nhuom néi bao L.

* D¢ dé ding quan siat dude blo wr nén cay cic VK trén moi truimg dinh
dudng co chia 0,005% MnClL (Sme/l)

3.1. Phit hiéen bao tua trong te bao song
Bic tr ¢6 do chiét quang cao vi vay Khi nhin dudt KHYV thi bao tu ¢6 hinh cau
hay hink trin xoan, sing hon cic phan xung quanh.
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3.2. Phat hién bao tu bang phuong phap nhuom don te bao

Khi nhuom te bio bang cice phirong phiip nhuom don, 1€ bao chat s& bat ma
con biao tr khong bat mau. Dudi kinh hicn vi ¢6 the nhan thay bao tu Khong bat
mau. trong suot, nam trong phan nguyen sinh chat bat mau.

Ca hai phuong phdp trén ¢o uu dicm la nhanh, song can phai can than Kl
quan st vi nhicu khi ¢o su nham lan @itta bao tir var cie thanh phan khong bat
mau khi nhuom don te bao (nhu giot ma, cac the bén...).

3.3. Quan sat bao tu bang phuong phip nhuom kép

Plucemg phap Schaefer va Fulton

Phuong phip nhuom bao tr theo Schactfer va Fulton (hinh 5.4)

+ Lam vet boir VK trén phien kinh — Co dinh vet boi trén ngon den.

+ Dat phién kinh lén cau rua bac ngang rén noi nude dang soi. Bat mot micng
gidy loc lén vét boi VK — nho dung dich 5% malakit xanh (¢6 the thay malakit bang
xanh metylen) Ién giay loc — @it o trang thiai nhu vay 5 phat (Khi can ¢o the nho
thém dung dich 3% xanh malakit) — rua bang nudc — nhuom tiep bang safrantn
hodc fucsin trong 30 — 60 gidy — rira bang nude — tham kho — soi kinh dau.

Tic¢u bian nhuom ding thi bao tir s¢ bat mau xanh Id ciy. € bio chat bat miu
hong (hinh 5.5).
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1. Lam v8Lbdi VSV » ¢6 dinh vét ' =

boéi trén ngon den cén. Dat phién 2. Nho dung dich 5% malakit {‘\\ =
kinh 1én cau rra bac ngang rén  xanh 1én gidy loc » ygit @ o */“/
noi nuac dang sd1. DAt mot miéng  trang thai nhu vay 5 phut (khi < {;b“ﬁ <
gidy loc l1én vél bar VSV can c¢d thé nho thém dung k. /,_a, -

dich 5% xanh malakhit) ARz .
= 4. Rua bang nucic

iy oF
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- >‘:", .
~ 3_1“__'—-:.' 7‘ .
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i TS ;
\-/,J—’" == 5
B ".\ e -
5. Nhuom tiép bang safranin ' \.-// :
hoac fuchsin trong 30 - 60 giay " 6. R{a bang nuac 7. Tham kho sor kinh dau

Hinh 5.4. Phuong phap nhuém bao t theo Schaeffer va Fulton
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a Clostridium b Bacillus ¢. Clostridium (anh Tran Thi Thuy)

‘a. Nhuom bao tif thea phuang phap Sohaeffer - Fulton)

(b va ¢ Nhuom bao e bang phuang phap nhudm don)

Hinh 55 Cac dang bao tir cua v khuan bang phuding phap Schaeffer va Fulton

IV.ONHUOM CAC HAT AN NHAP
4.1. Nhuom hat volutin (Metachromatin

Co o cua cie phuong phip nhuom hat volutin dira trén dac diem cua hat nay
[ ba mau khide var mau cua (¢ bao khi nhuom v thuoce nhuom kiem.

V1 dus neu nhuom vor xanh metvlen thr 1¢ bao chat bat mau xanh con hat
vorumn nhuom thimh mau do (boi viy ¢o ten Ta hat di nhiém sac). Bé quan sit ha
voiuin ¢o the st dung Azotobacier. Bacodlins hoae nam men

a. .Nruom te bao song (phuwong phap Lofler)

“ho len fam giot huyen pha VSV o them var got xanh metylen Loftler -»
P v amen -»> tham kho dich thira xung quanh Tamen -» nho mot giot ddu set Ien
larmer - quan sat o he Kinh dau. Tieu ban nhuom dang thi hat volutin bat mau do
naim rong (¢ bao chat mau xanh.
h. Niuom tiew ban co dinh

- Lam vet boi VSV — ¢o dinh tien neon den con - » nhudom bang dung dich xanh
Lodler trong 3 phit — rra ticu ban bang nuoc > thim kho - sor dudi he kinh diau.

- Ticu ban s¢ nhin ro hon nea iy bar mau cua te bio bang ¢con 33% hodc 1%
HC'T Te bao bat mau xanh nhat. hat volutin mau do,

4.2, Nhuom hat glicogen hoac hat granuloza

Tat glicogen ¢o ban chat gan giong vai amylopectin nhung phan nhanh manh
hom. con hat granutoza ¢o ban chat gan giong tnh bot. Khi nhuom véi iot,
alicczen bt mau ndu 1ot hat granuloza maa xanh Tam 101, B¢ quan sidt hat

aluceeen hode hat granuloza thuong dung Sacc/iromvees v Clostridinm,
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Nhuom hat glicogen: Lam vét boi — ¢o dinh trén ngon lua den con —» nho ¢ -
2 giot lugo! 11 gir trong 2 - 3 phit —> rira bang nude -» thim Kho —> soi kinh d.wu,

Ket qua: Hat granuloza bat mau xanh lam to1, ¢ bao mau ving nhat.

4.3. Nhugm giot mo

Kht nudt cay VSV trén mor treong giau gluxit hode khi té bdo dd hoa ¢ia,
trong 1€ bao thitomg co cic giot md. Giot md ¢ kha nang bat mau manh véi cic
thuoe nhudom sudan HI hoidc sudan den trong khi cdc thanh phan Khdc cua ¢ bao
hau nhu khong bat miw vai cic thuoe nhuom niy. HE quin sat giot mo ¢o the s
dung nam men. Clostriditm, Mycobacterinm...
a. Phuong phdap nhuom té bao song

Pua mot giot dich huyéen phtt VSV [en lam — thém mot giot phoocmalin 4006 —
aitr trong 5 phut — thém mot giot xanh metylen (1 : 30) —» @iq 10 phiit — them |
@iot sudan I — gur 5 phut — Dy lamen — Quan sit o hé Kinh dau.

Két qua: Giot nd bat mau ving Ja cam cua sudan I, € bao chit bat nuiw
xanh cua xanh metylen.
b. Nhuém tiéu ban co dinh

Pua 1én Tam giot dich huyén pha VSV 16 - 18 @10 nudi cdy — Co dinh wreén
ngon lira dén con (ho nhanh 2 Ein) =» nho mot giot sudan 11 (hoic sudan den) —»
gitr 15 phit —» nra sach bing nude — nhuém Fucsin | phit — rira bing nudc —
thaim kho -» so1 kKinh daw.

Két qua: Té¢ biao bat mau hong. giot md bat mau vang da cam caa sudan 1l

(hodc miu den cua sudan) (hinh 5.6).

Hinh 5 6 Té& bao ndm men vai cac thé an nhap
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c. Ninuom phan hiét té bao song chét (phiong phap Baclight)

Fhuong phip nhuém nay <o dune thuoe nhudém  greenorenscent  va
prepudinmiodide.

kot qua Te bao song bat mau luc. 1€ bio chet bat mau do. Co the sir dung cic
chaive vi Khuan, nam men nhae: Bifidobacterinm. Saccharomyees.

V. HUONG DAN KIEM TRA, DPANH GIA KET QUA THi NGHIEM
Yeu cau sinh vién trinh bay ket qua cic thi nghiem quan sit duvoc vio bang,
Vi nhu bang saw:
Thi | phuong phapsir  Kétquid | Métabing | Nhan
| quansat hinh vé xeét

g - = .

I

!

|

|

|

1

|

|

|
L1

Tra loi cac cau hoi:

. Dua vao nguyen i cua cdc phuong phip nhuom va két qua thue nghicm.
dicn vio cho trong nhimg tir thich hop dong thar giai thich cic két qua do:
— Trong thi nghi¢m nhuom Gram:

Khi nhuom Gram dang, B. subridlis comau...., E colicodmau ............ trong
vet tor thir nhat. Quan sdat mau 1€ bio ¢ vét boi thit 2, ta ¢6 thé dinh loai duge VSV
dang nghien ciu [a G "hay G'.

— Trong thi nghiém nhudm mang nhiy bang tieu ban am:

Ket yua: Mang nhay.., 1€ biomiau .......... nen ticu ban mau den.

— Trong thi nghiém quan sit bao tir bang phuong phiap nhuom don bing Fucsin:

Ket gua.: nhan thay bao twr ... nam trong phan nguyén sinh chat bat
Mal....o

~ Nhuom bio ti bang phuong phap Schaceffer va Fulton.

Ticu ban nhuom duing thi bio tr s¢é bat man ............ , 1€ bao chat bat

Ma............

2. Hay gach chan ién cic VK ¢ khit nang sinh bio tr trong s0 cic VK sau day:

Closuridium butyricum,  Planosarcing — nreae,  Buacillus  mesentericus,
Pseudomonas denitrificans, Nitrosomonas nipae. Lactobacillus  acidophilus.
Lactobacilluy  cuser, Escherichia coli, Vibrio  cholera, Desulfotomacullinm
nigrificams.
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VI. PHA CHE THUOC NHUOM, HOA CHAT

| ' '_
| 1. Dung dich lugol nhuém Gram 2. Dung dich Maneval

' iot: 19 ! Fucsin: { 09
K 29 | FeCl 23
! Na.CO;: 3g Axit axetic: <l
Nudc cat: 300mi Phenon: “grnl
Nudc cat: STl
3. Dung dich Lugol | . 4. Dung dich 0,5% Sudan Il
(hoac Sudan den)
16t tinh theé: 79 Xudan Il (sudan den). 53
KI: . 20g Cén 93¢
Nudc cat: 300ml | (Hoac axit lactic): Nomi |
| 5. Dung dich lugol Il . 6. Dung dich muc nho
|18t tinh thé. 19 Mucnho: 5
Kl: 29 | Nudc cat: 15ml
. Nugc cat 300mi |
Nghién nho Kl v&i 10ml nudc cat trong coi | Mai muc nho trong nudc cat. Quiay |

tan hét (vi i6t khong tan trong nudc ma tan | tang cac hat can 16n.

nho tu Idng trong 15 ngay.

Chuyén dung dich trén sang céc dong,
dung nudc trang hét phan con dinh & cdi, sau
dé thém nudc cho dd 300ml. Loc dung dich va
' cat trong lo mau nau. Dung dich chi nén dung
| trong that han 30 ngay. ;

7. Dung dich 10% nigrozin 8. Xanh metylen Loffer
Nigrozin: 10g Xanh Metylen
Nudc cat: 100m! bao hoa rugu:
Dung dich KOH 0,1%:
Nudc cat:

Bun s6i dung dich trong 30 phut, dé nguoi
r6i thém 0,5ml Focmalin ldc déu. Gilr thudc |
. nhudm trong lo ndu co nut mai, i
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CHUGNG IV

NGHIEN CUU MOT SO HOAT TiNH CUA
VI SINH VAT

Bai 6. NGHIEN CUU KHA NANG SINH ENZIM
VA CHAT KHANG SINH G VI SINH VAT

A. MUC TIEU

Sau khi hoe xong bai nay smh vien phai:

- Cung co va nang cao cic khar mem ve Kha nang sinh enzim va khing sinh
cua vt smh ovat,

- Co kha nang tr thue hién cice thi nghicm nham phat hién hoat tinh mot <o
cnzim v hoat tinh khang sinh cua vi sinh vat

B. NOI DUNG
I. KHA NANG SINH ENZIM CUA VISINH VAT

Trong qua trinh sinh treong cua VSV, hang loat cic qua trinh chuyeén hoa sinh
hoc duoe dién ra o bén trong cang nhu ben ngoan 1¢ bao cua ching. So di cdc qui
trinh nay xay ra duoe Enha chiding co mot he enzim het sire phong phi. Cic enzim
1r VSV ¢é thé a enzim noi bao. enzim o vimg chu chat hoac enzim ngoai bao.
PDudi tic dong cua enzim. cic phan tng sinh hoa xay ra nhanh hon tie 10° - 10™
an so var binh thuong. Enzim VSV co wu the hon enzim tir dong vat vi thue vat vi
VSV Khong nhung L nguon enzim phong pha ma chung con co kha nang sinh mot
lramg ton enzim trong thoi gian ngan uen cic co chat re tién, dé kiém. Hoat tinh
cui chimg manh hon. hoat dong trong dai phl vii nhi¢t do rong hon. Hon nira,
nhicu loai enzim ctia VSV khong co o dong vi va thue vat. Vi thé, enzim VSV
duoe san xuat nhicu o quy mo cong nghucp v co g dung rong rin. Ngay nay da
co den hon 3000 enzim duge thong bao v duoc vmg dung trong hon 30 nganh
cong nghiep, trong dé chu yéu ta cic enzim tir VSV Trong bai nay chting 161 xin
d¢ cap dén mot so phuong phiip xic dinh kha nang sinh cice loai enzim quen thuoc
nthu proteaza, xenlulaza, amylaza. catalaza. urcaza cua VSV nham cung cap nhimng
kien thie co sove phuong phip nghien cio enzim tir VSV,



I.1. Vat liéu, hoa chat va dung cu

1.1.1. Vi sinh vat dung dé nghién ciru kha nang sinh enzim
a. Vi khan: Bacillus, E coli, Pseudomaonay
h. Nam moc: Aspergitlus. Trichoderma. Pemcillinm ...

C. X khidn (Streptomyees, Thermoactinomyees).

1.1.2. Mét s6 moi tricomg clura co chat cho cdac loai enzim nghién cru (Phu luc 2)
a. Moi tricong <6 clnia tinh hor.
h. Maoi tricong cliuta CMC (Cachoximethyl xenlildza).
. Mér triong clinta proteim (cazemn, hode 195 siva. hode gelating,

d. Moi triuong co clhica Ureé.

1.2. Dat thi nghiém phat hién kha nang sinh proteaza, amilaza va xenlulaza
trén moi truong thach
1.2.1. Phuong phdp cdy cham diém

~ Chuén bi cic moi truomg thich hop ding dé¢ nuéi cily timg loai VSV niy
nhu ¢ phan phu luc 2.1.

— D6 moi trudng vao dia Petri vo tring, dé ngudi.

— Diing que cdy vong cdy cham tir | — 3 diém VSV rén bé mat moi truong
thach trong dia petri.

— D¢ vao t am o 30"C khoang 3 — 7 ngity (tuy loai VSV).

Sau 3 - 7 ngay, lay cic dia Petri ra dé kiém tra va ddnh gid kha niang tao thinh
cic enzim nay (xem phan 6.3).

Thi nghiém duoc coi Ia dat véu ciu néu VSV chi moc gidi han tai cic diém
cham, khéng lan ra ciac ving lan cian (cic vung khong chim VSV).

Bang phuong phip nay ta chi phiat hién duge kha nang sinh enzim ngoai bao
cua VSV. Dé kiém tra kha nang sinh enzim noi bio cin dung phuong phap khoan
16 thach.

1.2.2. Phuong phdp khoan Io thach

Phuong phip nay c¢é thé phit hién duge ca enzim ngoai bio va néi bao.

Trude hét can nuoi cdy trude VSV sinh enzim trén moi trudng dich the thich
hop. Sau d6 I tam, tich rniéng dich nuor cdy va sinh khéi. Dich moi truomg da hi
tam ding dé phit hién enzim ngoai bao. Phan sinh khéi duge dung dé phit hién
hoat tinh enzim nd1 bao.
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Cach tién hanh:

— Cay cac VSV nghien ciru (vi Khuan, xa khuan, nam moc, nam men) lén moi
truong dich the trong tmg trong thot gian tr 23 = 72 a1 (tay vao loal VSV).

= Li tam dich nuoi ciy o 3000 vong/phit trong 20 phait (hoac loc qua giay
loc), tich riéng dich noi va sinh khoi. Sinh khot nua sach bang nude cit (3 lan).
dem nghién nho., thém nude cat vo tring (2 ¢ 1), kKhudy déu var dé trong i lanh
I - 2 @io. i tam hoac loc 1ay dich loc. Cing ¢6 the dung truc tiép sinh khoi da
nghién nho di tron thém nude cat vo rrling (12 1),

— Do moi truemg thach chita co chat thich hop vio dia Petri vo tring, dé nguoi.

— Ding khoan ndt chai khoan tir | = 3 16 trén mai truong thach trong dia Petri.

— Diing pipet nho 0,1ml dich i tim (hoac 0.1g sinh khéi nghién) vao cic
10 thach.

— Goi dia Petri, dé vao tu lanh tir 6 — 12 @i de enzim tir cic 16 thach khuéch
14n ra cdc ving co chat xung quanh.

- D¢ cic dia Petri vio tu am tir 6 — 12 giov.

- Lay cdc dia Petri ra va kiem tra két qua (xem phan 1.2.3).

So do tom tat thi nghiém nay nhu ¢ hinh 6.1.

C&y cac VSV nghién clu |én moi trudng dich
thé€ tuong ung trong thai gian tir 24 - 72 gio

Li tam dich nudi cay 3 3000 vong/phut

/

e ——— trong 20 phut
M i Sinh khéi
Dich loc
T - . . l ) v
D6 mdi truong :F(;alda dug:éud chat vau dia Peti KighiGri ki, b2
ling. i ngusl sung nudc
)4 l
Dung khoan nut chai khoan bé cac 16 thach Dé trong td lanh
4 - 6 gio, i tam
1Ay dich nudi

| /
Nh¢ dich chiét enzim vao cac 16 thach. dé tl /
lanh 4 - 6 gio, dé tu am 12 - 24 gio

Hinh 6.1. So d6 kiém tra hoat tinh enzim bang phuong phap kkoan 16 thach




1.2.3. Kiém tra két qua thi nghiém sinh enzim

a. Kiem tra khd nang phan eidi provein:

Protcin bi Két tia bon cie chat nha (NH;) SO, HeCl. con 967 Khi do kn be
mat thach di ciay cham diem VSV (hoac chita dich nghien ctiu theo phuang shiap
duc 16), néu VSV sinh ra proteaza thi xung quanh khuin fac VSV (hoac cie 1) se
cO Mot vong trong suot do cic protein da bi phan g khong con phan ting ket rua
vl cac chiat Kt ta proten. Ciac vang chura bi phan gian sé ¢o mau trang die do
protein bi két taa.

Co thé diang mot trong so dung dich k&t tia sau day de nhan bict khi nang i

- 80% dung dich (NH,),SO, bio hoa.

— Con 96",

— Dung dich HgCl, 1% = 10% (nén han ché dung vi rat doc).

— Dung dich 14 CBB R250 (Comassic Brillian Blue R250).

D6 mot trong 5o cic dung dich trén lén bé mat moi truong di nuor ciy 'SV,
dé Khoing 5 = 10 phat, do bo dich. ria lai bing nude cat. Néu VSV sinh pro cava
s€ tao thanh viing trong suot xung quanh khuan lac (hinh 6.2).

”. ;
4
->
et
a. Hién hinh bang dung dich 1% HgCl, b Hién hinh bang dung dich CBB R250

Hinh 6.2. Kha nang phan giai protein cla vi sinh vat

# Laae v: Néu VSV duge ciay cham diém trén moi truong chira 190 stra dic thy
hoat tinh phan gidi protein ¢6 thé nhan biét truc tiep. khong cin cic chat K¢ ta
protein. Miu traing duc ctia moi truong sita 13 do sy co mat cua chat cazein romg
stta. Néu VSV sinh protcaza s¢ tao thinh ving trong suot xung quanh khudn Lac,
viing khong bi phian giai vin ¢o mau tring duc.

b. Kiem tra kha nang phan giai xenlulozorn

Xenlulozo bi nhuom thanh mau tim hong khi ¢o mit caa KI + [, hoic miu do
kKhi ¢ mat cua congo do. Khi xenlulozo br phan gian thinh cic oligosacart ithy
khong bat mau vai cic chat nay.
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Vithe, dune dich K+ T hoae dune dich 1 2% coneo do (Congo Red)y duoc
dung de phat hnen hoat tinh xendulaza

Khedo dune dich KT+ T len be mar mor tuone CNC (cacbomethy ] senhiloze)
hay sentulozo axctat da nuor VSV new co suphan gran cac chat nay  thr xung
queanh Khuan fac (o Khoany tao thanh vong trone seot do xeltutozo da i phan g,

vunge chua phan grn co mau tim hone nhat thinh 6 3).

New dung dung dich = 2% congo do thi sau Khi do congo do fen be mat moy
terong nuor cay S phut. do bo dung dich nav. sau do do them dung dich NaCl 1M,
21t 1S phut, ror rua bang nuoe se thay vung phan g Khong mau trong suot, phan

chira phin g bat mau congo do thinh 6 .3)

Hinh 6.3. Hoat tinh xelulaza tuén hinh bany dung dich lugol (A va B) va bang congo do (C)

. Kiewm nva hoat tinlr amilaza
Tinh bot b bat mau xanh tim dam K tac dong von ot con cice duong don va
ol aosacant & khong bat maw. Vi the, kin do dung dich KI + 1. Ten be mat mos
turong nuor cav VSV vang phan cro sung gquanh Khuan tac Khong niau frong

steot. con phan chua phan giae co mauw xanh dam (lunh 6.4).

a) Phuong phap duc (o b Phuang phap cay cham diém

Hinh 6 4 Kha nang phan gal tinh bot: Hien hinh bang dung dich lugol
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d. Deinlt eich sobé kha nang sinh cde enzim

— Lat sap cic Petri, dung thude do duomg Kinh vong phan giat (ki hien D) vy
duomg kinh 16 khoan (hodc do 1on cta khuin lac VSV). Ki hicu d.

— Danh gid kha nang sinh enzim: Tinh u 1¢ D/d hoac D - d. Hoat tinh enzim
clia cic VSV ¢6 the sa bo dianh gid nhd gid tri D — d hoac D/d, cic gii tri nay cing
ién tht kha nang sinh enzim cua VSV cing manh.

1.3. Phat hién kha nang sinh ureaza
I.3.1. Nguyen li chung

Mot 50 VSV ¢6 kha nang sinh ra enzim ureaza. phan giai wi¢ thinh CO,. NH,
vit HLO. D¢ co the phit hien duoge hoat tinh phan giai ur¢ cin nuor VSV trong moi
tieomg chura uré ¢6 chat chi thi 1a phenol do. Khi ¢6 su phan giai uré, moi tiuong
~& tro nén kiém tinh, mau vang do nhat ciia phenol do s¢ nhanh chong chuyvén
sang mau tim hong.
1.3.2. Vat liéu, héa chat

~ Vi khuan (E. coli, Bucillus, Pseudomonas ..y di nuor trong moi truong dich
the 24 - 48 210.

- 5 ong moi truomg uré dich thé.

1.3.3. Dat thi nghiem

— Ciy vi khuin vio cic ong moi truomg uré, dé€ 24 — 18 gii, quan st sir doi
mau cua dich nuét, ghi nhan xét. Cic vi Khuan ¢é kha nang sinh urcaza s& lam
dich nuoi ¢é mau hong (hinh 6.5).

1.4. Phat hién hoat tinh catalaza
1.4.1. Nguyen li chung

Cic VSV ¢6 enzim chira flavoprotein khur O, tao ra ¢ic H,O, hoac O. day la
nhang chat oxi hoa cuc manh, pha hay nhanh chéng cau tric cilia t€ bao. Nhicu
lodi VSV ¢6 kha nang san sinh ra cdc enzim chuyén héa cic chat trén. Cic enzin
nay co the 1a superoxidismutaza (SOD), catalaza hodc peroxidaza nhir phuong

trinh sau day:

20, + 2H, - 0O, + 2H,0

20,0, S8, 24 040,

2YH + H,0. —emde 5 o 042Y
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142 Vat lieu, hoa chdt

a Vi M Eocoli. Bacillus.. nuon cav trén moi truong dich the hoiac maoi
traron ¢ thach 24 = 48 gio.

b Hoa chat: Dung dich 3¢ H.O

o Pineone phip: Nho mét gion dang dich 3 H O vio sinh khot cta vi Khain,
Nea thay sui bot thi chang to trong smh khor co cataliza teatalaza t1+)). Neu Khong
sul bot thy trong sinh khor Khong co catalaza teatalaza € =) (hinh 0.6).

Jreaza. + Catalasa - . + -

el P N LN s : A

3 i 1 1 f'

~E . % -i -I
3 - - Ry S
ei_ ’ 1 l ¢ iyt :

i o fr .

Hysh &5 Hoat tinh ureaza; Hinh A 6 Hoat tinh cataiaza
i tren dich nuoi cay a; Thutrén dich nudi vi khuan

by Thutien sinh khoy cay trén thach nghuéng

Il. HOAT TINH DO KHANG CUA VISINH VAT

Trong thien nhien, mor gquan hé g cice VSV rat da dang. Mot trong <o cic
mor guan he do Ly quan e dot Rluing tmot low VSV o do ¢6 Khi ning (e chic su
sinh traong cia VSV khac). Co che doi khing cang rat da dang: ¢d the do Lim
tang hoac giam pH moi trrong Khong phu hap cho st simh truong cua VSV khic,
ki sih huy dict t¢ bao VSV Khae hoae simb ra cac chat doc har nha HLO. axit hami
o Mon guan he goan trong nhat 1o VSV simh i cae chat hoa hoe dac hicu ue chie
hoac tieu dicet s song cua cide loai VSV Khie mot ciach ¢o chon loc ngay o nong
do thap (co- 1o cae chat Khdang siohy Ciae VSV nov duroe gov Lo ciae VSV sinh
khiing sinh. Bay Ly nidn quan he ¢ une dunyg Ian trone thue tien. Mot quan hé nay
s dude de cap sau trong bai thi nghicn nay.

2.1. Tuyén chon cac vi sinh vat sinh khing sinh

a. Neuven tac

VSV simh khang sinh [a VSV dor Khang sinhra ciae chat dae hicu e ehe hoac
tictt dict s song cta cie loar VSV khic mot cach ¢d chon loc ngay o nong do
thap. Vi theé, buae dau ten tuyen chon cac VSV sinh Khang sinh iy phar phat hién
kha nang doi kiiing ctia 96, siu do phan e dinh ban chat dor Khang ndy ¢ phai
L do chat Khang sinh hay Khong
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b. Chuan bi vat lieu, hoa chat, dung cu

— Moi nhom can ¢6 3 dia Petri chita 3 toai moi truomg: Mot truomg MPA danhy
cho vi khuan, moi truding PDA danh ¢ho nam moc. moi truong Hanxen dimyg ¢ho
nam men.

— Khoan nut chai @ = 0.7 — e

= Que trang vo trung

— Pipet vo trung

— Ciac VSV doi Khing va VSV kiem dinh: Gido vien chuan bi tniuoc nhu
hudng dan duat day:

+ Chuan bi cic VSV doi khing: Ciic VSV dinh nghien cira vé khit nang doi
khiang duge nuoi ¢y trén cic moi truong thich hop vai ching. Co the nuop ciic
VSV nay trén mor truong thach theo phuong phip trar day hoac cay vong noj
truomg dich the trong th am ¢ nhiet do viv thoi gian thich hop (nam mac. vi khuan 2
— 4 ngiy. xa khuan 5 = 7 ngly). Sau thoi gian ndy VSV € sinh truong diy dic
trén be mat moi truomg danh cho ching dong thai sinh ra cic chat dc che su <imh
truong cua cac VSV khic.

+ Chuin bi VSV kiém dinh: VSV kiém dinh 12 cic loai VSV diing d¢ kiem tra
tinh doi khing cua cic VSV doi khing. Ching ¢6 the 1 vi khuian, nam moc hay xa
Khuan tuy thuoe vio muc dich cua s tuyén chon VSV doi khing.

* Cic loai VSV thuong dugce st dung lun VSV Kiém dinh:

~ Vi khuan Gram duong: Bacillus subtithis, B. cereus, Staplivlococcus aurey,
Sarcina lutea.

— Vikhuan Gram am: E. coli. Pseudomonas acruginosa, Salmonetla txphinmrianm

— Nam men: Candida albicans, Torudopsis ustiliy

— Nam moc: Trichophyton, Fusarivon, Asperailin ...

# (Cach chudn bi VSV kiém dinh:

Cac VSV tir cac ong giong thuan duoc cay chuyen sang nuot ¢ moi truong
long thich img cho moi toal (vi khuan trén moi truomg nude thit — pepton, rim
men trén moi truong Hanxen. nadm moc trén mor truomg Czapek — Dox vin xa
khuan tren moi truomg Czapek — Dox - canxi) trong 24 g1 o 30°C

c. Dat thi nghiem phdt hien hoat tinh doi khang

* Plutong phdp khoi thach

— Lay khoan nat chai (¢ = 6 — 10mm) Khur trung trén ngon dén. khoan moi
triuomg di nuor cay VSV dor khang nhu trinh bay o trén thanh cac Khor hinh tru
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- Cay cac VSV kiem dinh tren ciic mor nuong thach twong img: theo phuong
phap trar day bang que trang hay phuone phap tron trong moi truong thach.

- Dung que cay 1ay cace kKhor thach co chia VSV dor Khing dat 1en be mat cua
moi tirong chda cac VSY Kiem dinh da chuan bi o bude 2. Day dia Petri. de trong
i lanh 6 — 8 gid cho cidc chiat sinh 1 khueeh tin vilo moi truong ¢o VSV kiem
dinh. sau dode vao tuam 28 = 30°C rong 2 - 3 ngdy.

Plucong phap cay chaue diem: Cay cham dicm VSV nghién ctu Ién be mat
moi truong divcay VSV kiem dinh

C Plucong phdp khoan 1o thach - Tien hanh nhu phan xic dinh hoat tinh enzim.

Pliutong plap Klioandi giay oo Nho dich nuor cay VSV nghién citu lén cic
Khoanh giay loc (0.5 = Tem) vo trung. d¢ kho tr nhién hoac sily ¢ 40°C. sau d6 dit
I¢n be mat moi truong da ¢6 VSV kiem dinh o tren. DE trong th am ¢ dicu klul
thich hop voi su sinh truong cua timg loar VSV Kiem dinh.

d. Xét nghiem ket qua

Quan sat sir tao thanh vong vo kKhuan

Quan sat cic dia Petrt did dat thi nghiem: Neu cic VSV nghién cuiw ¢6 kha
nang doi Khing voi cac VSV Kiem dinh tht xung quanh khoi thach sé khong ¢o
s sinh trromg caaVSV kiem dinh (tao thinh vong vo khuan), dé dang nhin thay
bang mat thuong.

binh gid so bo kha nang doi khing dua vao do ton cda vong vo Khuan: Dung
thude ke do duong Kinh vong vo khuan (D) vit duong kinh cua khoi thach hay 16
Khoan (d). Tinh gid tri D — d hoac D/d. Kha nang doi khing cua VSV cang manh
thi vong vo khuan (D) cang lon.

2.2, Xac dinh ban chat cua su doi khang la chat khang sinh

o Neuven tac:

Saun Khi ¢o duge cac VSV co Kha nang dor khang. ta can toal bo c¢ic yeu 1o
khong phai 1 ciac chat Khang simh nhue do pH (do VSV doi Khing sinh ra qua Kiem
hoac quii axit dor var VSV kiem dinh). hay su tao thinh H,O,, cidce chat nay thuong
uc che Khong chon loc cic VSV kiem dinh

b Cachitien handr.

~ Nuoi ciac chung ¢o kha nang doi Khang tren mon truong thich hop vor chiing.

- Kiem tra Kha nang sih H.O . cua chung nghién ctu. ncu nong do H.O, Ton
hon 1< thi phat loar bo H.O . vida o VSV b diet bor H.O. o nong do nay.

- Kiem tra do pH cua dich nuoi cay. BDicu chinh do pH cua dich nuoi vé pH
thich hap cho susinh trrong coa VSV Kiem dinh
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— Tién hanh xdc dinh kha nang doi Khing cua cice dich da dvoe xa b o tien
bang phuong phip khoan 1o thach nhu phan thir hoat tinh enzim.

Néu dich nuor cay sau khi loat bo H.O, va dicu chinh pH van the hien hoat
tinh doi khing thi co thé VSV di sinh chat khing sinh.

Viec nghién ctru sau hom vé chat khing sinh khong ticn hanh o ban thue hinh nay

Mot so hinh anh munh hoa ve hoat tinh doi Khing cua VSV duoc ghi lat o
hinh 6.7.

]

e
s

i

,Tg

|

c. Hoat tinh khang khuan va hoat tinh khang nam. (Phuong phap duc 16)

Hinh 6.7. Mot s6 hinh anh vé kha nang doi khang cua vt sinh vat
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2.3, Hudng dan kiém tra, danh gii két qua thi nghiem

- Grao vien kiem tra timg thi nghiem cui e nhom.

V¢ nhin biet va dianb gid ket qua thi nehicn,

thao luan vai sinh vién

- Sinh vien can nhan xét ket qua nuhicn ciu cua minh, ghi vio bang, nhu vi

du g bang sau:

VVIRP—
s gt a |
STT | Th| | Vi 5|‘th V?f
| nghiém { nghién cuu |
1| Hoat tinh | Aspergillus
| |
proteaza | |
i t
|
' |
| 5 |
| i
2 ' Hoattinh ! Vi du: Nam
| doi khang | moc
' i
|
| H
: | 5
| : !
i | ;'
; | \
| | |
| |
| 1
. i |
| | :
' |
I R N

2.4. Mét s6 cau hoi

. Tra lon

)
e i

i ’—‘T

Co chat
hoac VSV
kiem dinh

1% Casein

Vl' du: E.coli

30

cic o danh dau chiam hor o bang uen,

l
| |
Nhan xét . Kétluadn |
B f
Vong phan gla' Hoat tinh ;
trong suol | manh |
- A= s S ._..._%__._ _____ _{
Vong phan glat : ? =
ma '
— . e Sttt _t__ — v —
vong phan glal 1 ?
trong suot ;
Vang vo khuan | “Hoat tinh |
ro t khang £ |
. colicta |
| nam |
| manh i
]
Vong vo khua | ? |
ro ' )
Vong vo khuan | ? I
ma, c6 s phat | f
trién yéu cla vi ‘
khuan kiéem | |
dinh trong vong ’
vo khuan ; ;
0 | Khong cb
‘ hoat tinh

. Tai sao nhimg phuong phip tren day chi 1 cac phuong phap dinh tinh va so

DO Xic d;nh hoat tinh?

3. Giat thich v nehia cua time bude trong cac thi nehucm G bai nay.
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Phu Luc 2: CHUAN Bl MOl TRUONG CHO BAI 6

2.1. Chuan bi méi truomg kiém tra hoat tinh enzim: xenlulaza, proteaza va

amylaza bang phuong phaip cay cham diem

Pau tien pha ché cic cic mor truong nuor ¢y co sa cho timg loar VSV theo

bang sau:

Mdi trudng nudi cay co sd

Vi khuan Nam méc Xa khuan
Pepton: 5g Moi truang Czapek Moi truang Czapek
Cao nam men: 2,5g pH=55 Glucozo - CaCO,
Glucézo: 1g pH=68-72
Nuac: 1000mt
pH=70-7.2

Sau do thém vao moi truomg co so ciae chat can nghién ciu nhu biang sau

Enzim can nghién clru

Thanh phan méi trudng

Méi trudng co sd + 0,3 dén 0.5% chat xenluldzo (CMC.

AEDtiaza xenluldzo axetat hoac xenluloza bot)
) Moi truong co sd + 20mi stra dac hoac 1,0% gelatin hay
Proteaza :
cazein
Amilaza Mai truong co sd + 1,0% tinh bot tan

# Néu thir bang phuong phip khoan 10 thach thi chi can moi truomg chia 15 -

| .8% thach va them cic co chat tuong tmg, khong cian ding moi truong co so v

diay du cic thanh phan nhu o bang trén.
2.2. Pha ché cac thuoe thar
F Dung dich thuoc thoe HeCL 1%

HeCl.: le HCl: 20ml
Nudc cat du tér 100ml

* Dung dich nliuom CBB 250
0.1% CBB R250: 0.5¢ 7% axelic axit: S50ml
40% methanol: 200ml H.O Khur ion: 260ml

* Dung dich 80% (NH ,).S0, hdao hoa: Pha 62.5¢ (NH,).S0, trong 100g H.O v

nhiet do 30°'C.
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CHUGCNG V

SU CHUYEN HOA CAC HOP CHAT HUU CO
KHONG CHUA NITG BANG VI SINH VAT

Bai 7. MOT SO QUA TRINH LEN MEN

A. MUC TIEU

- Cung ¢o cie Kien thae va ki nang thire hanh de hicu rd ve mot so qui trinh
sih hoa do VSV thue hien va vy nghia thue tien cua ching.

sinh vien ¢

- Nam vimg ¢o che cua cace qua trinh sinh hoa do.

- Tien hanh thanh cong cdce thi nghiem vaoxet nghiem két qua ciac qua trinh thi
ng hem than trong dé hieu ro y nghia cua timg buoe thi nghiem.

ae ket qua thu duoe khong chi cung co cic kien thie vé cie qua trinh trao
den chae va nang Tuong o VSV ma con nang cao tr duy va kha ning 1am viée van
ciaee hi nghiem nghicn ciru tuong tr khie ve hoat dong song cua VSV vi y nghia

ciha ching trong dot song vi bao ve mot sinh.

B.. NOI DUNG

. XAC DINH KHA NANG LEN MEN RUOU ETYLIC

1. 1. Ban chat: Khi phan giai dvong trong dico kien ki kKhi. VSV chuyen hydro i
NCADH dén axetaldehyd dé i tao NAD. san pham chinh i tao thinh rugu etyhic.

- H0O, - CH.COCOOH —» CH.CHO > C HOH + CO, + 1134 KJ (1)

1.2. Vi sinh vat len men: Qui trinh I¢n men ruou chu yeu F do cac niom men
chi Saccharomyees (S0 cerevisiae. S clipsordeusy hay Schizosaccharonivees.
N gan rac mot so loda Mucor (M row hay Sarcrna ventricudi ciing ¢o kha nang

len men ctvlic
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1.3. Vien hanh thi nghiém xic dinh kha nang lén men rugu
1.3.1. Vat lieu

a. Cludn bi dich len men: & qua winh Ién men xay ra ot nhat dung dich len
men ¢o thanh phan: 15% nuoc duong, 0.5% Pepton, 0.3% KH.PO, va 0.1,
MgSO,. Ciling ¢6 thé ding dung dich 109 duong hoiac dung dich 1% duemg bo
sung 14 (NH,).SO,. Dun so1 dé nguoi.

h. Nam men: Ding 10% dich nuot cdy nam men S cerevisier thuan, hoae
binh men thuoc bic tin nho.

¢ Diorg cu: Binh 1en men Smith: néu khong ¢ ¢6 the ding chai bia ¢o nit ki,

dHoa char: dung dich 10% BatOHb,: dung dich 20% NaOH: 10t tmh the o
dang boto 1 SO, dam dic: dung dich kalibreromat (K.Cr,0).).
1.3.2. Tien hanh lén men

FCacle 1o Leén men trone biady Smath (hink 7.1 5

— Cho dich {en men vao binh fen men. dity bang nit cao su noi vai ong thuy
tinh uon cong. mot dau duge nhiing chim vio ong nghiém chaa day nude ap nguoe.

— bat cic binh thi nghiem o 25 - 30°C, sau var zio ién men thy CO. that ra se
day cot nude trong ong nghiem tut xuong.

* Cuach 2: Cho dich 1&n men viao chat bia, nut kin ta, d¢ 24 56 aio0 ki mo
nut chai thay bot khi CO. not manh I¢én,
1.3.3. Phan tich ket qua thi nghiém

— Xdc dinh cudng do lén men ruou: Cuong do len men ruou ¢o the xac dmh
dira vio tuong CO, thodt ra hodc ham luong crtanol duoce tao thinh ur mot the tich
mo traong xdc dinh trong mot thot glan nhat dinki. Thong thuomg signoi a dung
phuong phip xdc dinh theo ham luong CO. vi no de ding xice dinh hon La Trrong
ruou etylic.

1. Lén men trong binh Smith 2. Té bao nam men Saccharomyces cerevisiae

Hinh 7.1. Thi nghiém lén men rugu
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-~ bBinh tinh CO.:

+ Phan tmg véh Ba(OH).: Cho Sml dune dich 1en men vio ong nghiém, thém
finl dung dich 10% BatOHDY - Dinies kep vo kep one nghiém roi dun sér nhe trén
ngon den ¢con roi de lang. Neu co mat cua CO - <& tao thanh Két tia miw tring do
st tao thanh BaCO | theo phan tng:

CO, +Ba(OH). -» BaCO ¢ + 1.0

+ NC¢u dat thi nghi¢m trong binh Smith thi diinh gid mice do thai CO, bang
MU tut cua cOt nude trong éng nghicm

— Bmh tinh ruec ety hic:

+ Dinh tinh rrou ctvlic bang phan une tao miw vai dung dich kali bicromat
(K .Cr.0.).

Lay vio ong nghiem | = 2ml dung dich dilén men, 1 = 2ml H.SO, dam dac
ro1 thém time giot dung dich 15 K-Cr.0O., lac deu. Néu trong dung dich phan tmg
¢O mat ruegu etvlic s¢ xuat hien mau xanh L, do phan tng cta nrgu ctylic vai
K.(Cr.O. theo phuong trinh:

2K,Cr 0, + 8H.SO, + CH.CH.OH — KCr(S0O,). + CH,COOH + | |H,O

Ong d6i chime: Lam wong e nhi tren nhung thay 1 — 2ml dich lén men
banig t = 2ml dich chua [én men. So sidnh s thay doi mau ¢ hai dng thi nghiem
v doi chimg.

+ Phat hién etylic bang phuong phip chung cat: Thay ong thuy tinh bé cong
¢t binh 1én men Smith bing ong thay tinh thing dimg roi dun trén ngon dén ¢én
cho ot 1an tan. Ruou ctylic s€ boc hot thoat ra ngoar, Dung diém cham lira 1én dau
ong thuy tinh, néu ¢ riou etylic bay ra s¢ chay thanh ngon lha xanh,

~ Xac dinh sir c6 mat cua nim men: Dung que ¢y lay mot vong dich 1én men
L nicu ban bang phuong phap nhuom don te bao. Te bio Succliaromyces ¢6 hinh
caw hay ovan, nay chor (Hinh 7.1

1.4.. Mot s6 ung dung cua qua trinh len men ruou

Qua tnh 1én men ruou duge (ng dung d¢ san xuat rrgu, cac do udng ¢ chira
niom theo phuong phap truyen thong v cong nghiép,
1.4..1. Lén men ruou nép cai:

Rugu nép ciur 1 toai san phiun fen men ruou cna gao nép hoac gao nép cam.
Sany pham duge ding ca ba siau khi [en men.

a. Caclr Lo vicon nep cdi theo cac phitone phap ¢ rruven

LAy 1kg gao nép xdt bo vo traw. nau chim (do sor hode nau com chiny, sau do rai
ra tmet cho ha nhiét dén 40 - 45°C. Lay 20 - 30 gam bdnh men dan gian, nghién
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nho, ray Ly phin bot min, rac déu [6n soi nép viv x&p vao 1o i ¢d 1ot Iap La chue
hoac Li rong. PDat met 1én mot noi d¢ rwou hinh thinh ¢d the chay xnong. Hay ki
bang mot tim nilon. hodc 1dp chin. gitram trong 2 — 3 ngay s¢ ¢o ruou nep e

b Lam rrion can cia ngicor Chu = R o Lame £ ong

Rucu can cua ngudi Chu - Ru dwoc Tam tir mot loar men dac biet. do Ta thi
men duoe che bicn tir 5 loat cay rimg. Trong 5 loai cayv duoe got 1o men “duc™ ket
hop véi cay Kzut [a men “cir™. Sau kht ¢o da 5 loai cay. nguai ta dem phormen
“due” cho héo. roi dem bam nho, bo vio coi gid cho dén khi thanh bot. sau do
phoi nang cho Kho.

Bay giv ngudi ta dem gao ra ngam nude mot dém. vor ra d¢ cho rio. ror gid
thanh bot. nan thanh timg khoi bing nam tay hay vo tron nhu qua tring — Hay 1a
men d¢ Lam ruon. Men ndy chi sir dung Tam ruou sau mot thdng, neu dem dung
som qua rugu bi chua, con neu dé Fau hon 6 thang thr men s¢ mat tac dung.

1.4.2. Lén men dwong hodc len men nuoc hoa qua

Dung dich duong 10% hoac nude qua Ep. dun nhe o 70°C wong 20 phit dé¢
toai bo vi Khuan, bo sung nam men chuan Sacharomyces cerevisiae. de cho am
30 = 35°C trong 2 ngay. sau do de trong tu lanh o 10°C trong 1 ngay s¢ thu duoc
nurge giai khat Ien men.

1.4.3. San xuat com bo dinh dwong

Nam men Sucharomyvees cerevisiae duge nhan giong. thu sinh khor niam nien.
Sau do o the dung tic nhan tr phan v muor an hoace toluen tae dong vai muc dich
thu nhan mue cao nhit ciac chat dinh dudong ¢o trong t¢ bao nam men. dui riae moj
truomg dich the. Hap thu cic chat dinh dudng nay lén tinh bot, dugmg. mau thue
pham va huong licu. dong khuon, siy kho. dong goi san pham.

II. XAC DINH KHA NANG LEN MEN LACTIC
2.1. Ban chat: khi phan gidi duomg trong diéu kién ki khi. vi khuan lactic chuyen
hydro it NADH sang axit pyruvic dé tii tao NAD', tao thimh axit lactic:

C.H,.0, » CH,COCOOH — CH, - CHOH - COOH + Q

Can ¢ vao san pham sinh ra, qua trinh 1&n men lactic duoc chia thanh hai
Kicu: Bong hinh va di hinh

2.2. Vi khuan Ién men: Streprococeus (8. cremoris, S lactis. S.hermophillns ) v
Lactobactllus (L. bulearicus, L. acidopliillus, L. cucumerris, L. plantarin. ).

L. brasicar fermenitatae. Lenconostoc mesenteroides, E.coli.
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Qua trinh Ien men lacnie co nhicn ine dung trong dor song himg ngdy (muoi
s mwor can Lian mam chuas nem chuae st chuat va trong cong nghiep de san

vauat axit lactics san xuat phomat

2.3. Pat thi nghicm len men lactic
2.3.1. Vatlieu, hoa chat

Rau can duar saa tuor thoae sta bote st dae co duong)y. Muor an. duong
sacaroza, 109 axait H.SO 0 dung dich 5% KMnO @ dung dich AgNO. trong
NHONO L dung dich 00N NaOH. Cace toar Lacrobacillns thuan hode sira chua cia
thuong pham.

2.3.2. Lén men rau qua

~ Rau cai (hip cai. su hio, ¢ ) ruacsach, phor o cho dam deé Toai bot nude.

- D0 dung dich nude 6 muoi vao van (sanh st hoac thuy tinh). ¢é thé bo
sung 5% duomg lam nguon cacbon dé hap thu hic dau cho cie vi khuan factic.

— Cho rau vio vai, nén rau chim han tong dung dich trén. D¢ o chd am hoic
tam 30 — 35°C trong 2 — 3 peay. Viosmh vat ¢co mat trén ran. cu s¢é lén men
duomg chict rat tir e baos lam chua raw qua. Viviv, néu qua trinh 1En men lactic
xay ra tot thy dua Khong bindt. co mau vang. thom dic trumg cua dua muot.

2.3.3. Lén men sita thanh sia chua

Stra twon 1 co chat thich hop nhat cho [en men Tactic vi trong sita tuon da co tir
10 = 20°T axit lactic (/7T = 0,009¢ vt lacio). tao dicu kien thuan loi cho cic vi
khuan factic phat trien va len men.

- Rot sira tuot vao coc dong — dun so1 nhe de thanh tring (85 = 87°C trong
5 = 10 phat hoac 90 - 92°C trong 2 = 3 phut).

- Bo sung til¢ 109 giong vi Khuan Tactic thuan chang (S cremoris. S lactis.
S, diacerviaceric, L. acidophyllus... dd nhin giong ¢ moi truong stta). hoae st
chua thanh pham loat tot - » khuay deu > day bane niton sach =» bude ki —» de ¢
nhict do tir 30 - 357°C khoang 5 = 7 ¢ia, sira bat daw dong .

~Giro o5 = 10°C trong 10 = 12 ¢i0 cho protein trong stta giin no. giam do
am e do lam san phim tro nén min,

2.4, Phan tich ket qua thy nghiem
a Do tinde sie o mar cuaavat lacti

Phan wing tao averaldelind Cho 1T0ml dich len men dua chua vao coc dong
dung tich S0ml. them vao do Tl dung chich 109 wat H.S0 . 2ml dung dich
KMnO. 5% Tam dung dich AgNO. tong NH NO  vao mot miéng giay loc.



day 1én mi¢ng coc va dun soi tren ngon den con. Quan sat su chuycn mau cua giay
loc. Néu co mat cua axit lactie, phan tmg <€ xay ria va tao thanh axetaldeh yd
Axctaldehvd tic dung vai hon hop AgNO; trong NH NO. tao ra chat lam den gray
loc. Phuomg trimh phan ang:
2KMnO, + 3H S0, = K.SO, + 2MnSO, + 3H .0 + 50 (1)
SCH,CHOHCOOH + 50 = 5CH,CHO + 5C0O. + 5H,0 (

2)

D) Quan sat vi Minan lactic: Lam vét bot i dich nuoce dua chuachay siacchua —»

cO dinh trén ngon den con —» nhuom don — quan sat o vat kinh dau.

A YRR O 3 N

L acidophilus L. buigaricus L. lacts

a) Mot s6 hinh dang vi khudn lactic (ngudn Internet)

b) Vi khudn lactic trong sira chua (anh Tran Thi Thuy).

Hinh 7.2. Hinh dang ctia mot s6 vi khuan lactic

1. XAC bINH KHA NANG “LEN MEN™ AXETIC
3.1. Ban chat

Sur oxi hoa rrou thanh axit axetic (con duoce got 1a len men giam) xay ra nhu sae

CH,CH,OH -+ %Oj —» CH,COOH + H.0O + 48Kkl



3.2 Visiak vat “lén men™ axetic

Quit trinh duoc xay ra nho giong v khuan Taca kKh S erobacter (G,
A pasteurtanun, A acetis A ortcancononsc. A schadzenhackso Trong Clen men”
axctic tu nhién, tic nhan cha veu i A crohacter viv Gluconobacrer. Khdng nén
nivm L st oxia hoa ruou thanh axit avane bor cac Acetobacter vasue lén men K

kb e thanh axetic caa cac loar Closrrfivan

3.3, bat thi nghicm

- Cho 30 - 2sal mor traong fean men (e hode dung dich gom 10—~ 5%
raou ctyhce va 3 — 3% duong sacarozar vao onh nen duny tich 150ml Axit hod
moi truong bang avir avetic iM dén pH = 1.5 - 5.0

oo Acernbacter tren o dang aich len men g1am (cdng co thé

- Bo sung
Khona can thém dich giong ndy el v ien men gidm van xay ra, song cham vi
Jdé nhicm hon).

-- Bit miéng binh bang vin man d¢ trish ruoi gidm v dé vio tr am & 30°C.
Sau 5 = 7 ngay, trén bé mar cua mar truong «& Xudt hien mang giim trong, mau
trang nhar, do chinh 1a cac & bao vi Khuan axetic lien két vt nhau nhé mang nhay

c6 ban chat gin giong nhu xelulozo.

3.4, Kiem tra két qua
3.4.1. Dinh tinh axit axetic

-- Phan img tao etyl axetat: Lay vio ong nghiém Sml dung dich 1én men —
thém 0.5 ml con 95¢% va 3ml H,SO, dic - won déu -» dun s6i trén ngon dén ¢dn.
Phin ing s¢ tao thanh etyvl axetat o min diu chuot.

CH,COOH + CH.CH.OH > CHCOOCH,CH, +H,0

- Phan ing tao mau véi clorua sar [.dy 3ml dich 1én men — thém vai giot
dung dich 5% FeCl, — lac déu — dun soi trén ngon dén con. Phin (ng s& tao

thanh axetat sat mau do tham theo phuong trinh.
CH,COOH + NaOH — CH.COONa +~ H.O
3CH,COONa + FeCl, - FeiCH.COQ). + 3NaCl

3.4.2. Quan sat vi khudn axetic: 1.ay dich lén men 1am vél boi — ¢6 dinh vét boi

trén ngon tra déen con — nhuom don -» Quan st hé Kinh diau (hinh 7.3).

K
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Hinh 7 3 Vismh vat len men axetic

IV. XAC DINH KHA NANG LEN MEN BUTYRIC
4.1. Ban chat
Khi phan huy glucozo trong dicu kien ki khto vi Khuan sinh bao nr gy ra su
bien doi nhu sau:
C,H,.0, - CH.CH.CH.COOH + 2C0O, + 211, + 65kJ

4.2. Vi khuan lén men
Cic vi khuin tham gia chu yeu vao qui tinh len men Butyric 1 nhom
Clostridivnn nh: C. pastewrianim, Cfelsinein, Coburyricun, Coacetoburyticnin

4.3. bat thi nghiem lén men Butyric
4.3.1. Vat lieu, hoa chat:
Khoai tay, CaCOs, dung dich FeCl, 5%

4.3.2. Cach tien hanh
— Khow tay ria sach khong got vo, cat thanh manh nho kich thuae dai 4em,
bé ngang moi chicu 0,5¢m.
— Cho cic miéng khoai tay viio ong nghiecm day khoang 1/3 the tich ong nghiem.
— Thém viio ong nghiém 0. 1g CaCO. d¢ kicm hod moi truome. do mirde vira ngdp.
= Dun cach thuy ¢ nhict do 80 Cgong 15 20 phat, sau do dé o nhiet do
28 - 30'Cirong 3 = 4 ngay

4.4. Phan tich ket qua thi nghicm
4.4.1. Phdn ung tao thanh etyl butyrat

Cho vio ong nghiem Smi dung dich Ien men di trung hoid bang CatOH),. the¢m
vao do 0.5 ml rueu etylic 954 va 2ml SO, dim dac. Dun nong va tac nhe. ta
ngui thay ¢é mu thom et este ¢yl butyvrat. Phan umg xav ra nhu sau.

Ca(CH,CH,CH.COO), + 2C, H.OH ="

N

2CH.CH.CH.COOC, H. + Ca(OH),
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4.4.2. Phan wng tao thanl sat byt
Cho vao ong nghiem Smil dune dich fen men da rung hod bang Ca(OH), thém
voo do 2t FeCL 3% Bun nons nen ngon hra den con sé xuat hien mau do nau
cla sat butvrat. Phan tme vav ra nhu i
2CH.CH.CH.COOH - CoOlh > CatCH.CHL,CH.COO), + 2H.O
ACUCH,CH.CH.COOy - 2FeCl o 2FecCH.CHL.CHL.COQ), + 3CaCl.

F.4.3. Ouan sat vi sinh vat
Lam ticu ban nhuom don bang dunge dich lugul hoice bang dung dich fuchsin.

3 \l.l;"“”"

T - &
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Hinh 7.4 Vikhudn lén men butynic (th nghiem var khoat tay - anh Tran Thi Thuy)

V. SUPHAN GIAI XENLULOZO
5.1. Su phan giai cac chat xenlulozo ki khi
5.80.1. Ban chat

Cic vi khuan phan gian xenlulozo ki Khi chi Clostridinm trong dat, hoic trong phan
chuong, phan xanh (C. thermocetlon, Coithermocelluloseum, C. cellulosae omelianskii)
hoac cic vi khuan song trong da co cuactran bo (Rinunococcus va Bacteroides) phin
huy xenlulozo thanh axit axetic. CO. thoae CH ) v HLO nhu phuong trinh sau:

(CH O), +nHO - H>nCH O =+ R -CHCOOH + CO, + HO

TR - CH.COOH + CH, + H.O

2. Pat thi nghiem

Chuan bi moi truong phan g ki khi: 300ml nude thit Pepton; 700ml nudc:
lg (NH).HPO - Te KLHPO 052 MeSO 2 0.5¢ NaCl: 2.0g CaCOy; 2 giot dung
dich 0.1% FeSO, Khong can Khur trune

Do moi truong dén 2/3 ong nghicm, them 0.5 = Tg dat vaom, nhing chim vai
dai giay loc trong mot truong. Dun o1 moi triemg 5 = 10 phait, ndt kin tao dicu
hicon Ki khi v d€ viio tu am o 30 - 35C rong 2 - 3 win. Néu ¢6 su phian huy

venlulozo: grav loc s¢ hoi mau vang, dan dan ndt vun va tan thanh dich long.



5.1.3. Kiém tra ket qua
Quan sit Closmidinn: Lam e bor tr dhich phan huy > co dini oo hin
nhudm don hoac nhiwdém bio tr (quan sat o he i dan dnnh 7 5)

Hinh 7 5. Vi khuan phan gidi xellulozo ki khi (3nh Tran Thi Thuy)

£.2. Phan giai xenlulozo hiéu khi
5.2 1. Ban rhat
i-hi co O, xenlulézo bi VSV phan huy thanh CG, v H,0.
(CH,,0), + nH,O - CH, O, > R -~ CHCOOH - CO, + H.O

5.2.2. Visinh vdt phan giai xenlulozo hiéu | hi

Nam moc  (Apergilius, Penicilliune, Cludaosporium. Botrvtis,  Fusaruimne,
Triccoderna ), vi Khuan (Bacillus, Cellivibiieo, Cellfalicula, Cyvtoplaoua). Xa
kKhudn (5 repromyces ).
5.2.3. Dat thi nghiém

- Chuin bi moi tdmg Getchinson: Tg KH.PO,: 0,1 CaCl.; 3g MgSO,; 0,1g NaCl;
0,01 FeCl..6H.0: 2.5 NaNQO,: 1000ml nwede; pH = 7.0 - 7 3. Khong cin khu trung,

~ Do mot it mor nudng Getchinson vao binh ndn dung tich 150m! (day
khoang 2cm)., thém 0,5g dat tréng v mot mau phin nho (bing hat dau xanh). Gip
moét miéng gidy loc thanh hinh non hodc hinh gip nép dit vio moi tiudng tong
binh tam gric sao cho mot phan gidy loc chim trong moi trirong. phan con lai nam
trong khong khi, day nit bong Ién miéng binh va dé & 20°C — 25"C trong 10 - 15
ngay. Su phan huy gidy loc s& xay ra manh ¢ vang tiép xic gitta khong khi vt imoi
truong. Co thé nhin thay cdc khuan lac VSV moc i ving nay.
5.2.4. Kiém tra két qud

— Quan sit sit phan huy cua gidy loc tai viing ¢6 cédc khuan lac VSV,

— Lam ticu ban VSV tir cic khuan lac moc trén vimg gidy loc vir quan sat.
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Cetlvibinio Spouytophnga Cylophaga

Hinh 7.6. Mat so vi khuan phan gidi xenlulozd hiéu khi

VI KIEM TRA DANH GIA KET QUA

Trong mon thi nghiém sinh vien can:

- bat thi nghiém va nén hanh xét nghicm dinh tinh xem cic qua trinh do co
Xay rahay khong. ¢hi Tai nhin xét, tim Bodo thanh cong . thét bai cua thi nghiém.

— Lam ticu ban quan sdt cde loai VSV co trong cic qua trinh chuvén hoid,
nhan mat so bo nhimg VSV niwo trong hon dich VSV quan it duge la tic nhan
thuc hién qua trinh chuvén hoi do.

-~ Trinh bay lai két qua thi nghicm nhur bang sau:

) . . R
] ; . | S— | VE hinh dan |

Thi nahiém | Phuong phap : Phuang phap Két qua dinh ; cZ* IV“V H;}g i
INOMEM L astTN 1 dishtinh | tinh,nhanxet | CacYRY ed

]' ' | ' ' l quan sat |

RO ,___.:___________ NPT, SO P ____.. R—— __________I___ s s i _A%

VIL MOT SO CAU HOI

I. Thuong thi cic ¢ bao Sacharomyces chi ¢o kha nang lén men duonmg don
hoac dudmg doi. Hay gidi thich tai sao nhan dan ta Li o6 the san xuat ruou tr tinh
bot bang hianh men din gian?

2. Lam thé nae d& o the phan bict nhanh hai qua trinh 1én men lactic dong
hinh valén men lactic di hinh trong dicn Kien phong thi nghiém?

3 Nguoi ta cho rang, cic VSV trong da co cua dong var nhat tar ¢o vai iro

song con val ciac dong vat ndy. Hiy ching minh,
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CHUGONG VI

SU TUAN HOAN CUA NITO TRONG TU NHIEN
NHO VI SINH VAT

Vi sinh vat tham gia khép Kin chu trinh tuan hoan cua nguyen 1o mito trong i
nhicn: Ciie VSV amoén hoa s¢ phan huy cice hgp chit nito hiru cotao rae N, L CO
vis 11.O. Hop chiat NH, ndy hai bi cac VSV nitrat hod chuyén thimh NO. v s
do maot phan NO, lai bi cic VSV phan nitrat hod khu thanh N, Nito phan tir
duoc cic nhom vi khuan ¢o dinh dam tao thanh NH . Ciac muoi nito chiua NH
NO, do VSV 1o ra s¢ 1a nguon nito cho thue vat vis VSV sir dung tao thanh cic

hop chit nito hiru co. Chu trinh nito duoce Khép Kin.

Bai 8. SU CHUYEN HOA CAC HOP CHAT HUU CO
CHUA NITO

A. MUC TIEU

— Cang ¢6 cic kien thiae vé mot so qua trinh chuyén hoa cic hop chat chua
nito cua VSV,

- Sinh vien can:

+ Nam vimg co ché cua cic qui trinh VSV chuyén hod nitg tir hap chat nito
hitu co sang hop chit nito vo co va N,

+ Tién hanh thanh cong cic thi nghiem ve cic qui trinh chuyen hod niy.

+ Bict ing dung mot so qui trinh chuyén hoi ndy vio thue tien.

B. NOI DUNG
I. QUA TRINH AMON HOA
Bin chat cua qua trinh amon hod L su tao thanh NH |t ciace hop chit nito hiru
co (protein. uré, axit nucleic...) dudi tic dong cua cic VSV.
1.1. Qua trinh amoén hoa protein
1.1.1. Ban chat

Qua trinh amoén hod protein hay con goi Li qua trinh Khodng hoa protein. uia
trinh thoi rita hay qua trinh 1én men thoi. Qui trinh amon hod xay ra o khap maon
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non, Aat e cho nao co cac hop chat proten ttone heu ke hicw Khi cang nhu ki
Ehi e ninet do toruu la 25 - 30 ¢

Muon phim gian protein, v simbovar phar et tocac protease ngoar bao lam
chanen hoid protein thanh cie phan tenho hon tor e avt i Mot phan cae axit
ancar nay duoe viosinh vat sa o deng trong Qe tonh b tong hap protein ctia
choares mot phan ke duoc tiep tae phan gian theo nhime con dutmg khie nhaw de
irhra NHL COLCHLS virnhien san pham trune e hhae

“rone dicu Kien thoang Khi thy protem duoe phan g va qua trinh oxi hoa
thurong duoc tien hanh den san pham cuor cune 1 NH L COLHLOLHLS. Ngwoe lai.
trone dicu kien ki khi thi phan giai protem thaong co s tizh tuy Khit nhicu cie sian
phon trung gian nhu indol, skatol, cadaverm. acmatin, hiszamun.
1.1.2. Visinh vat phan giai protein

Rat nhicu loai VSV khic nhau tham gia vae qua trinh amon hoa trong ur
nhaca dang chu v nhat ta cac loar sau day:

~ Vi khuan: Bacillus (B. mycordes, Bomescutericus. Bosubtilis. B cerens. B

N

e e theriune.. ). Pseudomonas (P acrucinosa, Pootlnorescens, Pooputrificus...

Protns videaris, E.coli. Clostridinn «C putrificun. Cosporogenes, Cowelchii. ).

= Xa khuan: Strepromivees (S, griseus. S romosus .S fradiae)

- Nam moc: Aspergillus (A orvzae, A flavas, A terricola, A niger. AL saitsi,
A avamori.).
1.1 .5 Dat thi nghiem

cVar licn, hod chat

= Thit. tom, ci.

- Binh tam giic 50 = 100ml, giay quy hong

- Dung dich 10 chi axetat. dung dich Nessler dung dich 5% KNO,, dung
dich 304 NaOLL dung dich 190 CuSO) .

- Thuoc thu Ehrlich, axit axetic.

i Ten hanh the nehien

Liy 3 = S thit, ¢i (cat nho). cho vao binh tam gric, them g dat trong va 20 —
30m nude. Trong truong hop muon xac dinh khu he i kbuan ¢o bao wr thi can
dam 01 nhe dung dich 1én trong vii phut De tren mieng Himh cde gidy chi thr sau
de x:c dinh mot so san pham phan huy -

- 1 dai giay quy hong hay giay tam dung dich Nessler d¢ xae dinh suco mit
cuin WH

- 1 dar gray tam dung dich TO%c chr axetat de xae dmb o co mat cua HLS.
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{33y nut bong vi d€ binh tam giae ¢ 28 - 35'C trong 4 — 7 ngav. Neu imuon
fuiit sat vio sinhovat ki khi thi mieng binh tam giic ¢an boc ki bang nifen hoac
ain bang parafin trén ndt bong.

¢ Xedo dind cde san phdnt 1én inen

= Xde dinli sie ¢6 mdr cia NH - Gidy quy hong bién thinh mau xanh, giaty
dung dich Nessler chuyén tr mau trng sang mau viing néu ¢6 mit cua NH,,

— Xete ddinn sie o miar cua H.S: Mét so loal axit amin ¢6 chira S nhu nisian,
xistein, methionin... khi vi khuian phan giai sé giai phéng ra H.S Eim giay iam
dung dich chi axetat chuyén tir mau trang sang mau den ctia PbS,

— Xeic dini cac san pham trung gian ciia protein

H.S + Pb(CH,CO0), — PbS!l + 2CH,COON
Chi axetat (trang Chi sulfua (nau den)

— Phan 1ng két tiu protein. cho vio éng nghiém 5inl dung dich lén men thon,
cho vdo dé 5 — 6 giot axit axetic. Pun soi nhe dng nghiém vit dé ling sé c6 K&t
mau trang do protein bi két taa.

— Phan vmg mai cuia protein

Che vao ong nghiém Sml dung dich lén men thoi, Iml dung dich 30%
NaOH va 0,5ml dung dich 1% CuSO,. Dun s61 nhe ong nghiém. Khi ¢o6 mat
protcin thi dung dich ¢6 mau xanh tim, néu ¢d Pepton dung dich ¢6 mau hai do.

Hai phan dng nay néu duong tinh chimg to trong méi truomg 1én men ¢on
protein chura phan giai hét.

~ Xeo dinh kha nang tao thanh indol .

Triptophan i mét axit amin duge sinh ra trong qua trinh phan giai protein. Vi
khudn Proteus vulgaris va mot so vi khuan khic ¢6 kha nang sinh triptophanase co
thé phan giai triptophan thanh indol va skatol c6 mui hoi théi.

+ Lay 3 — 4ml dung dich Ién men sau 24 — 48 gio cho vio ong nghiem.
Nho vai giot thudc tha Ehrlich viao ong nghiém. Néu ¢6 indol sinh ra thi cho uép
xuc bé mit ¢6 mau do cua rosindol.

+ Cho vio ong nghiém Sml dung dich Ién men théi, 0.5ml dung dich 10%
H.SO, va 0,5ml dung dich 0,01% KNO,. Dun s01 nhe, néu ¢é indol tht dung dich
s& yudt hién mau héng cua nitritindol,

— Quan sat vi sinh vdt

Lay dung dich 1én men thoi 2 — 4 ngay (hodc 6 — 7 ngay) lam tiéu bian nhuom
don hay nhuém gram dé xiic dinh khu hé vi sinh vat trong cic thin diéni ién nicn
kKhac nhau.
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Hinh 9.1. M6t s6 vi khudn trong nuoc thit 1en men théi (Anh Tran Thi Thuy)

1.2. Ung dung
1.2.1. Lam nudéc mam
Nudgc mam i san phdm phan giai protein cua dong vat dusi dang nudc.
Thanh phan chu yéu ctia chiing a dung dich cie polipeptit, dipeptit viv axit amin.
Neuyén heu lam nude mam ¢o the dimg bat ki nguon dong vat nio nhu cad,
o1, cua, thit... Nhung thong thuomg nhat Ia ding ca, tom.
Cach Iam don gian va 0 quy mo nho nhu sau:
Co 2 giai doan:
= Giai doan 1 (Giai doan lam 1hoi rita protein). Cd. tom dé nguyén con, ria

sach cho vito thing go, vai sanh, chum. Thuong nguoi ta tron [an thinh. moc tuong



hoac bianh men rugu. cu rieng gid nho vor e 2 - 5% rac mot it muot fen ten
e binh o not co nang 30 — 45°C trong 4 — 5 ngdyv. Lic ndy he enzvimie proteaza
cua moce twong. men rirot vahe vi Khuan trong raot tome ca s¢ e thei rea protein
tao nén min thoi cua indol. skatol. Trong cong nghe ién dai nguor ta thaong chu
dong dua enzim protease vao de phan g protein cho nhanh.

— Giai doan 2 (Giat doan Lam chin (thom) nuoc mam): Cho muoi an dat o e
20 = 25% so van lugng tom, ci. Pay kin hoac dung voi vira triat kin binh oo de binh
phoi ngodl nang tr 3 — 6 thang. Luc nay thit. ¢d tiep tue bi phin giau tao nen i
este thom 1am cho cie loai nude mam ¢é nhimg huong vi rieng. Loc nicng ta Jduok
nudge mim chict (chat) ¢co miu ving sam. trong. Co the ding binh ¢o vor & diy ma
tren do ¢o mot Iop traw, cat, soi sach trudge khi cho tom. ci vao. Sau 3 — 6 thing
thio vor ta duoc nurdge mam chict di duoc loc trong.

Sau Khi fay nude mam chiet con fai [ chuop cia. Ngwon ta cho nude muot co t
f¢ 20 = 25% dun lan vai chang véi tl¢ 1 phan chuop va 5. 7. 10 phan nude muoi
tuy chat luong chugp sao cho nuoc miam ¢6 do dam te 10 — 25% . Co the tao mau
nuoe mam bang 1d chuoi kho rang chiy hoic keo dang.

Co thé [am nude mam cit 1én men thoi tr nhién bang cich xép mot tuot i,
mot luot mudi (t1¢ 3 ¢i/1 muoi) va phoi nang 2 — 4 thing, sau do chiét bang nudc
nhu loat nudge mam Phan Thiet, Pha Quoc...

1.2.2. Lam mam tom

— Mam tom do: Tom con (t€p) gia dap. cho mot it mae twong hoac men ruou,
thinh theo i 1¢ 204, muoi theo ti ke 15 — 20% . Pé binh noi am 30 — 40°C. Sau 7 -
[0 ngay tom hod do, ¢6 mui thom. Co the dung mam an song hoace chién var ma,
hanh., gimg, ca chua.

~ Mam tom xanh: Cang lam tuong ur nhu uén nhimg e dau cho mot i
muot. Sau 5 — 7 ngdy mdi cho thém muoi ti [¢ 10 = 15%. Dang niy chi dé an song
hoic lam chuop nau nudge mam.

1.3. Qua trinh amoén hoa uré
1.3.1. Ban chat

Ure la hop chat hiru co chira nito, ¢d trong nude giai cta nguot va dong vat, la
san pham cudi cung cta qui trinh chuyén hod cic hop chat chita nito. Uré con
duge tong hop ¢ cic nhi mdy phan dam hoi hoc. Uré ¢6 chita 47¢% nito, nhumg

néu khong duge vi sinh vat phian gidi thinh NH, tht ciy trong khonge sir dung duoc
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Ouetrnh phan i ure Xay ra mot ol don erm vor - n e K i arease cud
Vs valL

CONH O+ 2H.O N CO

(NHLYCO it ben vung do do de dang phuan cnn tiep

(NH O CO > 2NH -0 1O

1.3.2. Visinh vat phan giai ure
Vi Khuan phan gran ure thuong Loy Khuan hiea Kb so it la ki Khis o the sinh
taone manh o pl trune tnh hoace horkiem (phl =7 - N0 chiang phan bo Kha rong
rantrong dat. Nhimg loar ding chu vy L
- Cau Khuan: Plariosarcine wrcac, Micrococcns o eac, Sarcina hansenii
— Trewe Khuan: Bacillus (B pastenin hay Usobac b pastenric, B pretdereichin,
B lesmovenes, B psiclvocatericus . B anilovorne o Peudobacteriome wreoliticin,

Cloomobacteriton prodigrosum, Protens vl canis,
- Nhicu loar nam moc va xa khuian song trong dat ciing ¢6 kha nang phan giai
e manh me.
1.3.3. Pat thi nghiem
[ 33 0 Vat lica, hoa chat
- Nuae ticu, hodc mor truong Rubenchich, hoac mor tnrong Zenghen
- Giay tam dung dich Nessler. gy qui hong
- (.)Ing nghiem, binh tam giac 50 - 100ml

¥

[ 332 Tén hanh thi nghiem
Loy 30ml dung dich — Mo truong nooc thit + Pepton + uré 54
hoac = Moptpuonye Rahbw e chaa 5% ure¢
Mot truong Rubenchich chira 5% ure
Mot trurong nroe ticu
Cho vao binh tam gide (hay ong negliem) 10l mor rruong ken men. Them vio do
it dat rong. Bat mot dat quy hong hay oy tame dunge dich Nessler tren niéng binh
(hay ong nghien) vi diay nat bonge Lu. e onhiet do 25 - 30 C rong 3 = 5 ngay.
[ Y 33Xt nehiom ket qua
o Xac dinh sieco mat coa NHova NH

Nhrqua trmh amon hodi protemn.



b Quan sat vi sinh vat

Bing thao tdc vo trimg, 1ay mét ot dung dich phian huy 1am tien ban nandm
don. soi kinh dau dé quan sit vi sinh vat:

~ Micrococcus wreae: dom ciu khuan hay song cau khuan,

~ Urobaciilus pastenwrii: t€ bio lon, chu mao, noy bao

— Planosarcing ureae: 4 — 818 bao hinh cau.

1.3.4. Ung dung

~ Két hop ¢ v phan chudng (xem phan nitrat hod)

- Nuai gia stic, gia cam in co, rom:

Trong da ¢o cua gia sic co simg va manh tring cta tho, ngong, =i tiy. .
thuomg ¢6 vi khuan phan giai xenlulozo, xylan, pectin... ching phat trién & ~0
luong rat Idn dé phan gidi cdc chat trén.

Pé cung cap thém nguodn dam cho vi khuan phdt trién, co thé tron them dung
dich uré vio co, rom, thuc an u xanh... véi ti 1& | — 3% truée khi cho gia ste, g
cam an. Trong qué trinh tiéu hod, nhd ¢6 vi khudan phan gidi nén tao tham mot
luong protein vit axit amin khéng thay thé cho gia sic. Mat khic, khi vi chudn
phat trién, cic co chat xenluldozo. xvian, pectin... duoc phan giai nhanh -hong
thanh cic axit hitu co can thiét cho hoat dong song cla co thé cic dong vat a ¢ 0.

II. QUA TRINH NITRAT HOA
2.1. Ban chat

Trong thién nhién, NH, hoac NH’ tiao ra trong qui trinh amon hod, trong
diéu kién hiéu Khi ching nhanh chong chuyen thanh nitrat. Phin dam (NH_, S0
NH,CI, (NH,),CO sau khi bén vio ruong néu moi truong thoing khi cung
chuyén thanh nitrat dudi tic dung cita vi khuan nitrat tu dudng hodc mo: s vi
sinh vit di duong.

Quad trinh nitrat hod xiy ra theo hai giai doan vi do hai nhom vi khui khiic
nhau thuc hién:

— Giai doan nitrit hoa do nhom vi khuan Nirrosonionas

2NH; + 30, - 2HNO, + 2H,0 + 275k} (h
~ Giai doan nitrat hod do nhém vi khuian Nitrobacter

2HNO, + O, — 2HNO, + 75k] (2)
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2.2. Vat li¢u, héa chat
= Ban xar tom. ong nghicey, bh tom grie S0 160ml.
Mg dich thuoe tha Trommsdorf, Griss 1+ 11 Diphenylanun.
- Dune dich 33% H.S50 , pvrozalol

= Mot trrong Vinogratske 1ot hod) v Vinogratxke 2 (nitrat hoa).

2.3, Tien hanh thi nghiém
- Lav Smi moi ruonyg nitnt hoda | vao ong nghicm !
Ly St miot truomg miiri hod 2 vao ong nghiem 2 hoac liy 10 - 20ml mon
trudme vao binh tam giac 30 — 100
- Thém O.1g dat trong viio mot ong nghiem hay binh tam gidc (cho nguon vi
stih vy, dé ot am 28 = 30'C trong thoi gian S ~ 7 ngay.
2.4, Kiém tra keét qua
241, BDinh tinh
o Gorai doan nitrit hoa
- Phan ang vor dung dich Trommsdorf: Ding prpet fay 1én ban sir 1om 3 giot
dung dich Trommsdorf, 1 grot dung dich 33% .50, thém mot giot canh truong
Ién men tir binh nitrit hod, Khudy déu biang dtia thuv tinh (khong dung que cdy).
Neu o mat NO, |, dung dich sé chuyén mau den
+ Phan img tao mau vaoi dung dich Grisst + 11 Nho 1 = 2 giot dich nuoi cay
len ban sa [om, thém mat giot dung dich Griss [ va I giot dung dich Griss 11. Néu
co mat nitnt, dich nuéi cay ¢6 maa do phaio
+ Phan (ng v dung dich Diphenylamin: Trén ban sit 1om cho 1 - 2 giot dich
nuoi cay, them - 2 giot Diphenylamin, Néu co mat NO, thi dung dich ¢6 mau
trang hoac xanh nhat.

L Grai doan nitrat hod
Cing lam tuong tu nhu giai doan nitrit: Néu NO| trong moi truong lén men
i chuyén hét thainh NO, thi khi phin ing vai thuoc thar:

+ Trommsdorf: Khong ¢é miu den
+ Griss I+ II: Khong ¢o miw do

+ Diphenylamin: €6 midu xanh lam



Lay Sml dung dich tén men nitrat. them O.1g pyrogalol. Lic nhe. dang pipet
(nhing dau pipet vio dung dich) them Tml H.SO, dam dac va them 0.5g NaCl

Bun so1 nhe. Neu co mat NO |, ~¢ thay xuat aen mot vong do i,

2.4.2. Quan sat vi sinh vat

Lay mot giot dung dich nuor cay am ticu ban. nhuom don. sot kinh dau. quan
sdl vi sinh vat,

a. Grai doan nitrit hoa.

~ Nitrosomonas: vi khuan hinh bau duc nho be (04 = 0.6) » (1 — (L8N ),
Khong sinh bio tr. ¢ tiém mao kha dai. ¢6 kha nang tich luy nhicu chat nhay
quanh ¢ bao, chung thuoc loar ur dudng bat buoc.

- N cwropea: gram am. it di dong, chiu duoe nhict do 40°C twong 5 plnit va
chiu diroe NaCl 3% N. juvanensiy: 1€ bao nho hon, ¢o tien mao dai hon loai noj
trén; N. olisoabogenes: gram duong, hay di dong. kém chiu nhict va chiu mian. by
chet o moi truong ¢d nong do NaCl uir [ 4% tra ién.

— Nitrosococens: 1€ biao hinh cau. gram am. duong kinh 1.5 = 2pm. Chua
phin Lip duoc thuan khnét.

— Nitrosopira: 1¢ bao hinh giy dai va hai xoan trong tuang tu nhu Leptospira.
Co the daitgi 15 = 20pm, gram am. Trong moi truong nuoi cay lw chiing ¢é the
bi ¢at nho ra thanh nhimg hat hinh cau

= Nitrosocystis: trén ban silicagen tao thimh nhimg Khuan tac 1o vi lon.

— Nitrosolobus - day 1a giong mai duge miéu ti gin day. t& bio ¢4 hinh nhicu
thuy (lobular).

h. Giai doan nitrat hod

Loai vi Khuin nitrat hoa dién hinh Li cdc loai thuoc giong Nitrobacter. Chiing
I nhitag 1¢ bao hinh bau duc. Kich thude Khoang (0.8> D, gram am. khong smh
bao tir, trén ban silicagen hoac trén thach (chia nitrit) tao thanh nhime Khuan fac
trong suot va rat nho bé (duang kinh khoang 0.2mm). Ching thuoc loa tr ducong
bit buoe va Khong sinh bao tr. Hai lodi Nitrobacter cha yéu 1a N.ovinogradki
(khong di dong) vie N. agilis (di dong).

Vi khuin nitrat hoi con bao géom cia mot so it cic giong khic nhu Nitrococcns:
cau Khuan, gram am, ¢é nhi¢u tién mao, loai dien hinh 1d Nitrococens mobilia;
Nirrocystis: Khuin lac 161, duomg kinh khoang 3mm. tao thinh mot khéi chat nhay:
Nitrospira: hinh que manh, gram am, Khong di dong, chua ¢6 mang dién hinh,
loiai dién hinh 1a Nitrospira gracilis.

126



= ud A » ' T e 3
' ’ . .. ) , N ‘e 2
s 4 a {;. ‘ v ony "‘ =
L ] M
: )
S IR TR T S
YRR A v . . '
0 1Y Sl . aEE "
R VIR : Les
, .‘,_‘. Y ¥ . - .

t * ‘ 4 Q" ‘ .
I AR
i . » t
’ sv - ’f - = - L T
Nitrosomonds Nitrobacter

Hinh 9 3. Vi khuan Nitrit hoa va Nitrat hoa cant Tran Thi Thay)

2.5, Ung dung

Phin cua gia sic ¢o stmg co mot llrt)‘ng lon xenlulozo, xylan, pectin... chua
duce phan huy. chitng can duoe chuyen hoid thanh ciae axit man dudi tic dung cua
ciac VSV VIV, trong qui trinh u phan chuong nguoi ta thudmg bo sung 1 — 3¢
ure vit 3 — 3¢ phan tan d¢ Eun phat tricn khu he VSV phan bon. Bé Ham giam qui
trinh phin g ln¢u Khi cua phan chuong. gram s mat dam va nang cao chit
lvong phin. nguol ta ¢d the wai nude ticu vao phan bon cho am déu ¢ giai doan

Jdau cuacqua trimh v phan chuong.

11, QUA TRINH PHAN NITRAT HOA
3.1. Ban chat

Trong dat. trong nude hoae trong phan chuong thi mitrat va mitrit ¢o kKha nang
br khu thanh N.© Qua trinh nay gor L qua trinh phan mitrat hoid. BDay la qua trinh ¢o
i v o gay ton that nhicu thie an dam cua cay trong. Co qua trinh phan nitrat
hoa hoc v gua tinh phan nitrat hod simbchoc.

= Qua trinh phan mitrat hoa hoc thuong yay ra rong cic mor truong thien
nhicn ¢o pH thap hon 5.5

R - NH.+ HNO, > N.+ ROH + H O
Qua trinh phan mitrat hoia smb Loc xay ra trong dicu kien ki kKhi. mot so VSV

phan nitrat hoa dung nitrat Fum chat nhan N Khu nitrar den nito phan ne (NL).

C.H,.O, + 4NO. - 6CO. + 610 + 2N+ < keal

Hat qua trinh phan nitrat hoa vacamon hoa nitrat ¢o chung giar doan dau tién:
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Amon hod nitrat

NH,OH - NH, T
{Hydroxiiamin) {amontac)

NO, - NO, -» NO /

(Nitrat) (Nitrit) (Ot nito) ‘\\
N.O - N, *
(Dinitg oxit)  (nitg phan )

Phan nitrat

J.2. Bat thi nghiém
3.2.1. Vat lieu, hoad chat

- Ban stt 1om, ong nghiém.

— Gidy quy hong, gidy tam dung dich Nessler.

— Cic dung dich nuoéi cay vi khudan phan nitrat hod: nitrat ~ dudng kinh,
Giltai, Beryerink.
3.2.2. Tién hanh thi nghiém

Cho vio ong nghiém 10 — 15ml moi trudng nudi cdy vi khuan phan nitrat. Pe
nt6i cdy VK phan nitrat hod c6 thé sir dung moi truong nitrat — duong kinh, nitrat --
Pepton, Giltai .. Nuoi cdy vi khuan lie huynh ¢é kha nang phan nitrat hod st dung
moi truong Beijerink. Dun so6i nhe, dé nguoi va cho mat it dat vio (cho nguon VSV).

— Bé xdc dinh su ¢6 mat NH,: Dat trén miéng binh 1 dai gidy quy hong va
mot dat gidy 1tam dung dich Nessler

~ D€ tao mai trudmg yém khi co thé cho 1 16p diu vazolin, parafin lén bé mat
moi truong. Sau khi day nut bong diang nilon vi diay cao su boc kin miéng ong
nghiém lai. Nuéi ¢y o 30 - 35°C trong 5 - 6 ngay.
3.2.3. Xdc dinh cdc sdn pham lén men

— Xdc dinh su ¢ mat cua NH,: Néu gidy quy hong bién thanh mau xanh. giay
tam dung dich Nessler mau traing chuyén sang miu vang chiing to c¢6 NH, bay ra.

- Xidc dinh su ¢6 mat cia NH; : Nho vao ban sir I1om mot giot dung dich lén
men, thém mot giot dung dich Nessler. Néu ¢6 mat NH; thi dung dich chuyén tir

MAau vang trong sang mau vang sam.
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= Xae dinh sirco mat cua N Quan it ong nehiem len men trong 2 — 4 ngay
dwr. cosirsar bot (COL N

- Kiem tra xem dung dich co tio thanh NO - hay Khong bang thuoc thar Giriss.

co hkhwrhet NO .| hay khong hane thuoc thu Diphenylimin (xem phan mitrat hod).

3.2.4. Quan sat vi sinh vat

Lay dich nuor cay lam ticu ban nhuom don. sor Kinh dau vac quan sit VSV, V)
Khuan phan nitrat hoa thuong 1 vi Khuan ki khi khong bat buoc. ching bao gom nhiéu
loiu trong cac giong Pycudonionas: hmh gay. gram am. khong sinh bao tu, ¢o tién mao
o dinh nhu P fluorescens, Podennrificans, Poaerncinosa, P.oostutzeri ... Bacterium nhu
B denirificans. B. stut=ert: Achromobacier stutzeri.: Bacillus lichenifornis...

Mot so vi Khuan hra huvnh thue hicn qua trinh phan nitrat hod nhu
Thiobacterton denitrificans, Sulfomonas denitrificans. ..

2 , i " "\ . =) ‘a o, .pl (]
Pseudomonas (ngudn Internet) Archromobacter (ngudn Internet)

Hinh 9.3. Vi khuan phan Nitrat hoa

3.3. Ung dung

Bon phian chuong vio dat nham cung cap mot fugng dam dé tiéu cho ciy trong
dudgt dang NH; . NO, v mot fuong axit man fam cho dat ¢é cau tugng tot.

- D¢ chong qua trinh phan nitrat hod (mit dam) cta phan chuong, nguai ta
can thiet phai dua phan bon xuong tang khu cua dit (tang dé cay) bang cich: khn
sap cay lat dat, ric phan chuong + voi + phin lan vio ruong réi tién hanh cay it
dat ngay. sau do maoi thio nude vio ruong vi cay bira Lép.

- Khi bon cic loai phan dam hoid hoce nhur (NH,),.SO,. uré vio ruong dé chong
qui trinh phin nitrat hod gay mat dam. nguoi ta thuomg rai phan vio buoi chi¢u
toi. sau do phai lam co. suc bun ngay... de phin dam duoc dua ngay xuong ting

sau cua dat (tang de cay). Khong ¢é khong Khi, NH; khong chuyén hoa thanh
NO, vi qui trinh phan nitrat hod Khong xay ra.

~ Cich khic. ngudi ta tron phin hoid hoc vio bun. vé thanh vién nho. dii vao

eoc laa. goc cay...
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Bai 9. VI SINH VAT CO DINH NITO (N,)

Thuce vt thuong xuyeén phai chiu s thicu muorn niton Tuy nhien. nito Lat thuorg
xuyén duogce bo sung cho dat nhg qui trinh ¢o dinh nito trong khong khi nhas VSV

nhu vi khuan, nam sgi song cong sinh véi thue vat hoace song wr do trong dit.

A. MUC TIEU

— Cung ¢6 cic Kién thice vé qua trinh chuyén hod N, e do thanh cic hop chat
chita nitorcua VSV,

— Sinh vién can:

+ Nam vimg co ché cua cic qui trinh VSV chuyeén hoi nito ir do khong ¢o g
tri dinh dudng sang hop chat nito vo co lién keét.

+ Tién hanh thanh cong cic thi nghiém vé cic qud trinh chuyén hoid niy.

il

'
+ Biét img dung qud trinh chuyén hod niy vao thue tién.

B. NOI DUNG
. VI KHUAN CO DPINH NITO SONG TU DO
1.1. Vi khuan

Trong s& nhimg VSV song tr do trong dat thy nhing vi khuan thuoc chi
Azotobacter va vi kKhuan Clostridium pasteurianum ¢o kha nang ¢o dinh nitg
cao nhat.
1.1.1. Nhém vi khudn hiéu khi

— Azotobacter 1a vi khuan gram am hié¢u khi bat buoc. dung nits phan tu cua
khong khi lam nguon nito con nguon cicbon la nhitg axit hir co, cic gluxat va
cic chuc ruou. Azotobacter nhay cam véi do am cua dat va him leong cda nhimg
nguyén to khoidng trong d6 ¢6 P, K. Mo, B... Nhimg loai Azorobacter ¢o the co
dinh duge 15 — 20mg nito khi st dung hét 1g chat hiau co o pH = 55 - 7.2
Trong chi Azotobacter thi cic lodi sau diay 1a pho bién nhit: A. clroococcum, A.
agile. Avinelandii, A.indicum. Trong chu trinh song. Azorobacter thuong tao bao
tir nghi (Cyst),

— Azotohacter chroococcrim. Trong dich nuoi maéi ¢iy thi t¢ bao co6 dang hinh
que, chuyén dong, ¢6 kich thude tir 3 — 7um. Trong canh truong cii thi ¢é hinh
cau, ket thanh timg doi hay thanh timg khoi. Thuong thi ching duoc bao biang vo
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nhiay “Trong 1¢ bdo thi ¢6 nhicu hat voluting Ticn mor truong dac thi ¢6 kKhuan fac
nhay . khong mau hay co mau tr nau den dén den. Sic 106 khong khuéch tan vao
mot trrong.

= Xzotobacter agile (18n Khac: A aeilis, \zotomonay agrle)y: 'T¢ bao hinh
cait hav ovan. duong Kinh 3 — Sum. dung rnicng ¢ timg te bao hay K¢t thanh
timg doi khuan lac bang phing. <ang. Chung tict vao moi truong siac 10 miw
vang hay mau xanh.,

Neoar Azorohacter. mot so vi khuan hicu Khi khic nhu Azomonas (tuong w
nhu Azotobacter song khong ¢o bio tu nghr). Derxia va Beijerinkia ciing ¢6 kha
nang co dinh nito.

1.1.2. Nhom vi khuan ki khi

Clostridunn pastenriamn ding nhimg gluxit va axit hiru co lam nguon
cacbon. Ching co the ¢o dinh duoc 10 = 12mmg o pH = 4.7 — 8.5 khi sir dung hét
la chat hitu co.

Clostricdiion pastenrianam L vi Khuan ki khi. ¢ bao hinh que, chuyén dong vi
¢é Kich thude 3 — 7pm. Dung rieng 1€ hay két hop thinh doi hoic thanh chuoi ngan.
Bao tur co hinh ovan nam ¢ gitra te bao lam cho te bao mang bao tr ¢6 hinh thoi.
Kich thude cia bao urkhoang (1,3 = 1,6)um. Khuan lac trang, phing vii sing...

1.2. Vat liéu, hoa chat
- (-)lng nehiem. binh tam giic 30 = 100ml. hop long @ = 10cm.

-~ Moi truomg Ashby. Fedorop. Vinogratxki.
- Dung dich 10% FeCl..

1.3. Tien hanh thi nghiém
1.3.1. Moi tricong dich the

Phan morn truomg Ashby hoice Fedorop vio binh tam gidce thinh 16p day 1.5¢m.
bun soi de nguoi, thém mot it dat trong vao (dua nguon vi sinh vat)

Gap x¢p mot miéng gidy loc thinh hinh non va dat vio moi truong. B¢ binh
tam gide vao e am 28 = 30°C, sau 5 - 7 ngiy s¢ xudt hién ving nhay trén be mit
mot truong, trén thanh binh v tren be mat gidy loc. do chinh ta vi khuan hiéu khi
Azctehacter, con o day binh 1 Closiridinn ki Khi.

Dé phan tap C. pastenrianim. ngodi moi truong Fedorop ¢6 the sur dung moi

truemyg VinogratxKki.



Viée phan lap thuan khiét C. pastenricanm khong phan i vice don qan Vi
khuan niy thuomg song cong sinh chat ¢hé vai loai truc khuian hicu khi cc bao
Bacillns closteroides. C. pastenriamun cung cip thue an dim cho B clostrondes,
nguoc lai, vi khuan ndy lay hét oxi trong moi truomg viv cung cap cho C pastenr i
mot so vitamin can thiét.

Neudi ta ¢6 thé cho vio moi truomg Vinogratxki Iml dung dich by hop
nguyen to vi lugng (xem moi truong Fedorop). lg axit ascorbic va Iml fich wr
phin nim men. Hoac cho thém viio moi truong 1g E.D.T.A (Trilon B). Ciic -hat bo
sung niy ¢é thé lam han ché su phdt trién cua cice lodi vi khuin thudng soig kem
VoL C pastenrianimi.

Khi C. pastenriamon xuat hién bao wr, lay mot it can CaCO, o day ong rghiem,
ddy binh tam gidc (noi ¢6 nhiéu C. pastenrianum) cay len be mat thach dic sau do
dira vio diéu kién ki khi dé vi khuan phat trién thanh khuan lac trén mit thaa, cung
c6 the cily vio thach khi sap stra dong (nhiét do khoang 45'C), nuoi cay & déu kien
ki khi. Khuan lac s& xuat hién trong I6p thach sau vii ngdy nuoi cay.

1.3.2. Moi truong ddc

Ciy cdc cuc dat trong 1én méi truong thach dia Ashby. Fedorop dac. D¢ hop
long & 28 — 30"C trong 5 — 7 ngiy. Xung quanh cic cuc dit sé xudt hién Gie diam
vi khudn mau traing ngd, nhity nhét, ¢é sic 16 nau, do chinh 1d cic vi khuin hicu
khi co dinh nito.

1.4. Xét nghiém keét qua
1.4.1. Xdc dinh cdc san pham lén men trén moi truong dich thé

Sau 5 — 7 ngay, trén bé mat moéi truong hinh thinh mang coa Azorobecrer ¢o
mau nau. Dich & trong binh ndi bot vii béc mui cua axit butyric. S hinh thenln axit
butyric trong moi truong ¢6 thé nhan biét bang phan ung:

— Lay Sml dich nuoi cdy cho vio ong nghiém.

— Cho 2ml dung dich 0% FeCt..

— Dun s6i nhe ong nghiém, dé nguéi, dung dich trong ong nghiém 6 miu
nau do.

Ciing ¢o thé 1am phan (ng ester (xem phdin ién men Butyric).

1.4.2. Quan sadt vi sinh vat

— Dé nghién citu hinh thai vi khudn trén moi truomg dich the cin lan 2 ti¢u
ban. Mot tiéu ban tr mang bé mat moi truomg dé quan sit Azotobacter. Té ban
nay duge nhudom mau nhu nhuém vo nhay. Tiéu ban tha 2 duge lam ur dih nuoi
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S e LOng hut

-

Vung chua cac
vi khuan not san

Cac té bao lanh

1. Ré cay bo dau véi cac 2. So dé 1at cal ndt san
ndt san chura Rhizobium

Lat cat ngang nét san Rhizobium {anh Tran Thi Thuy)

Hinh 9.5. Vi khudn nét san

1L UNG DUNG
3.1. San xuat phan Nitragin

Lay dat mau hay than bin lam am dén 30 — 40% roi cho vio nhimg chai ¢
dung tich 0,5 lit. Khtr tring 2 gi& ¢ 2 atm dé giét hét nhimg vi khuin ¢6 bao ur.

Song song vdi viéc 1am trén thi nuoi cay vi khuian ndt san trong nhimg ong
nghiém hay binh tam giic ¢6 moi truong nude dau. Pat vao ta am o nhict do 25 -
28"C. Nhitng vi khuan sinh truong cham (0 ré cay dau vii phién — Lupinus, lac) thi
thai gian nuoi cdy nay tir 10 — 12 ngay, con nhimg vi khuan sinh truong nhanh (0
ré cay dau tuong, dau Ha Lan, diu ba 13) thi thai gian nuoi cay tr 4 — 6 ngay.

Pua canh trromg vi khuan not san di duge nuoi ciy nhu trén cho vio nhimg
chai ¢é gid thé vo triing (dat, than bun) di duoc chuin bi. Dat nhimg chai ndy vao
th dm dé vi khuan sinh sin vdi thai gian va nhiét do nhu di noi ¢ trén. Trén nhan
dian ¢ moti chai ¢dn ghi ro nitrazin ding cho loal dau nio, ngiay thing sian xuat va
néu co thé thi ca so thit tr cua ching vi khuan nét sin do.
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Nitrazin tot phai chuaa Khong it hon 70 tren 10 bao v kKhuan not sinirong g
che pliim (doi vai nhime vi khuan not <o <nh nioene cham nhae e cay Lupinus,
dan facr va khong it hon 300 tricu e Fao dor vor v khuan not san sinh truong
nhanh torre cay dan trwong, dan Ha Lang, Thor e bao guan nitrazin [a 9 thang.

Loy luong ntrazin can thict cho vao mot car chau, cho nuoe vao chaa do (5 il
cho 100k2 hat diw nho vac U it cho TOOK e hat danctor: Dung thia bang 26 hay ding
micne o nhan tron déu nitrazim voi nude (3 - 3 phut, khong dé lang can, rot ngay
vao hat grong va tron deu. Viee xu i hat crone hang nitrazin tot nhat lTa dugce thue
hien vao ngay gieo ¢ay. Sau do phat bao ve chung Khor anh nang. Viee tron hat
it var timg loai ¢hé pham nitrazin wong ung trude hhi gico hat dé cha dong
nhitem vi Khuan not san vao re dau. khi bat dan hinh thanh long hdt dé maun chong

tao thanh not san. Bang bi¢n phap nay co the tang nang suat hat dau nr 10 = 30%

3.2. Nuoi beo hoa dau
Beo hoa dau phit trien hét sie nhanh chong mad khong can sir dung dén cic
foat thiie an nito co trong ruong. Béo hoa dau neu cham sée tot thi moi hecta trung
binh co the cho ta 30 — 40 tan beo twror moi thang (chira 340 — 720kg protein).
Beo hoa dau thuong phat trien nhanh vactich fey nhica nito e khong Khi trong
cac dicu kien thich hop sau day:
- Nhi¢t do 20 - 28"C.
- Po am khong Khi 85 - 90¢¢.
- Po chicu sang: 20.000 - 4000 Jux,
Bon du phian photphat va phan Kali.
Bon du vor de trung hoa dat.
- Ngan beo va san beo Kip thor de beo fuon sat canh ma khong de 1én nhau.

- BHam bao vice triet de phong tra cac loar s han beo.



HUGNG DAN THUC HIEN VA DANH GIA KET QUA
BAI THUC HANH CHUGNG VI

1. Muc tiéu cua chuong nay la ren luyen ki nang phat hien kha nang chuyer hoi
ciac hop chit chua nito cua vong tuan hoan N trong tr nhién boi VSV, Noi Jung
cua chuong duoc chia 1am 2 buoi.
— Buoi 1 Dat cic thi nghiém amon hod. phan nitrat hoi va cac thi nghicn xic
dinh VSV song tr do ¢o dinh nites trén moi truomg thach dia viv morn truomg dich he,
— Buoi 2.

+ Dinh tinh cic san pham cua qua trinh wan hoin nito trong tw nhicn:
amon hod, nitrat hod. phan nitrat hod vi co dinh nito cua C. pasterianum trén moi
truomg dich thé. '

+ Quan sat cac VSV cua cic qui trinh amon hod. nitrat hod. phan nitrat
hod vi cic VK co dinh nitg song tu do va song cong sinh trong not sin ho biu.

2. Hudng dan kiém tra, dinh gid két qua bai 1, 2 trong chuong VI
- bat thi nghiém va dinh gid timg san pham lén men cua cic giai doan
chuyén hod nite trong vong tuian hoan nito: amon hod, nitrat hod, phan nitrat hoid
vi ¢6 dinh nito.
— Lam tiéu ban va quan st cic VSV cua timg qui trinh chuyén hoi nity,
3. Tra lo1 cic cau hor:
| — Trong cich dat thi nghiém cua qui trinh amon hoa protein bang cich Tam
co bin nhu: cho 3 — 5g thit va 1 it dat vao 20 — 30ml nude dé 1én men tir d — 7
ngay (moi truong 1), khu h¢ VSV sé phit trién, cic san phim lén men s¢ 1o ra
nhu thé nao?
— Neéu ta cho them vao moi truong trén 3 — Sg duong (tle 1 1) vau ke duong
nhiéu hon, san pham lén men va khu hé VSV sé nhu thé nio? Giai thich.
2 — Hiy cho biét vai tro cua cic VSV phin gidi protein trong qui trinh 1 phin
xanh, phan chuong?
3 — Lam thé ndo dé han ché su mat dam trong qui trinh 0 phan vii bon phan
4 — Hiy cho biét loi ich cua viéc nuéi beo hoa dau?
5 — Hiy cho biét tic dung cuta viéc trong cdy ho Diu ¢ ving déi nii vi trong
xen canh gia cdy trong ho Dau va ngo. lia?

6 — Muon bo sung chat dam cho cay rimg nguoi ta lam nhu thé nao?
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Phu luc bai 7, 8, 9: PHA CHE THUOC THU HOA CHAT
VA MOT SO MOI TRUONG

. Thuoc thu
1.1. Thuoc thu Ehrlich

- b = dimethylamino benzaldehyt: - S¢g
~ Ruou butyric: 75ml
-~ HCT dam dac: 25ml
1.2. Thuoc thu Trommdorf
- /nCl.: 20g¢
~ T'mh bot: 4o
-Znl.: 2¢ (néu khong ¢o6 Znl. thi thay bang KI)

- Hoa tan tinh bot vao 150ml nuoc va dun cho tan hét
~ Hod ZnCl. vivo 100mI nude cat dun soi, sau do do vio coc tinh bot khuily déu.
= Hoa Znl. trong 300ml nudc cit cho tan roi do vao hdon hop trén. thém nudc
cho du 1 Lt vi git trong lo miu dé noi 101,
1.3. Thuoc thu Griss

= Dung dich thuoc thu Griss 1

+ Axit sunfanilic: 0.5¢
+ Dung dich 5N axit axetic: [50ml

- Dung dich thuoce thir Griss 11

+ « — Naphtylanin: 0.5g
+ Dung dich 5N axit axetic: 150ml
+ Nudc cat: 50ml

1.4. Thuoc thu Nitron
— Nitron: 10g
— Dung dich axit axetic 5%: 100m]
Hoi nitron vio dung dich axit axetic 5%. loc qua mang thuy tinh va bao quan

trong lo mau.
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1.5. Thuoc thu Diphenylanin

- Diphenylanin:  lg

- H.S0,: 100ml

- Nude cat: 20m]

Hoa Diphenylanin vao nudce ¢it, thém dan axit sunfuric.
1.6. Thuoc thu Nessler

— Dung dich A

+ KI: 35¢g

+ HeCl.: 50g

+ Nudc ¢at: 200ml
— Dung dich B

+ NaOH: S0g

+ Nudge cat: 250ml

Hoa rieng dung dich A vio dung dich B, sau d6 do 2 dung dich trén vio tinh
tam gidc dung tich 500ml. lac déu trong 5 — 10 phiit, sau d6 thém nudge 1651 500m 1.
Pé lang trong 1w lanh | tudn roi gan lay phan trong. cho vao lo mau va bio wan
trong tu lanh trudge khi dung.

2. Thanh phan mot $6 méi trudng
2.1. Moi truomg nudce thit + Pepton chia 5% uré (vi khuan amon hoa urc)
2.2. Moi truomg Kali tactrat chia 5% ure

— Kali tactrat:  5g = LUre: 50g
- K.HPO;: 0.5¢ ~ Nudc: 1000mI
-pH=7-72

2.3. Moi truong Zenghen chia 5% uré
— Muor malat hay xitrat, tactiat: Sg
— Uré: 50g - K.HPO,: 0.25 - 0.5¢
— Nudc: 1000mlI -pH=7-72

Khi can thay malat bang Na — xitrat.

2.4. Moi truong Rubentchich chia 5% uré

— Tinh bot tan: 10g — Uré: 50¢
- K.PO," 10g — NaCl: lg

— MgSO;: 0.5g — FeCl,.6H.0 (vér): O.1g
— Nudc: 1000ml ~-pH=7-72
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. Moi truong Vinogratxki v Kb natt hoi

= INTH.S0) da KN PO, le
- MeSO 7O 05¢ - Nall 26
- eSO, (ver: O te - CatO) hay MeCO = e
= NUude cat: 1000 =plt =7

2.6. Moi truong Vinogratxki 2 (vi Khuan mitrat hoa)

= NaNO l¢ -~ KH PO 0.5¢
-~ MgSO . 7H.O:0 03¢ = Na O lg
- Na(l: 0.5¢ - eSO O.1g
~ Nude cat: 1 000m! - pll =7

C6 the dung moi truong Vinogratxki b va thay 2g (NH,).SO, bang 2g NaNO,
de nuoi cav vi khudn nitrat hoi.

2.7. Moi truong Nitrat - dwong kinh (vi Khuan phan nitrat hoi)

- Puong kinh: 30¢ - NaNO:: I
- K.HPO.: lg - MgSO, 7H.0:  0.5¢
- KClL: 0.5g — FeSO, (veéty: 0.1¢
~ Nuae: 1000ml -pH=7

2.8. Moi truong Giltai

~ Dung dich 1:

+ Asparagin: - 0.5g + Glucose: [0g

+ KNO:: 2g + Nuroc: S00ml
- Dung dich 2:

+ Natri xitrat: ~ 2.5¢ + KH PO 2g

+ MeS0O,.7H.0: 2¢ + CaCl.6H.0: 0.2¢

+ FeClL4H.O: O.1¢
Tron 2 dung dich vai nhaw, ding dung dich NaHCO, bio hoa dé dicu chinh
pH den 7.

2.9. Moi truomg Beijerink (vi khuin luu huinh, phin nitrat hoi)

~ Luu huynh: 10g - KNO 0.5¢

~ Ni,CO.: 03¢ - CaCO 0.3¢

-~ MgCl.6H.0 (vety: O.lg — Nude ao ho: - 1000ml
-pH =7
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2.10. Moi trieomg Ashby (vi khuian ¢o dinh nito song wr do)

— Glucose, saccharose, manmt: 20g - K-HPO 0.2
— MgS0,: 0.2¢ — NaCl: 0.2y
- K.SO;: O.1g — CaCOy: Sg
— Nuge cat: 1000m| -pH =7
2.11. Moi trieomg Phedorop
— Mannit: 20¢g - K.-HPO,: 0.3¢
— CaHPO,: 02¢ — MgS0,.7H.0: 0.2g
- K.SO;: 0.2¢ — Na(l ().5¢
-~ FeCl,.6H,0 (véu): O.1g - CaCO;: Sg
— Hon hop cic nguyén 1o vi luong:  Iml — Nudce cat: 1000mI
-pH=7
Trong dé: Hon hop cic nguyén to vi luong:
- H.BO.: Sg —(NH,),S0,: Sg
- KI: 0.5¢g — NaBr: 0.5¢
— 7ZnS0,.7H.O: 0,.2¢ — AL(SO,)..18H.,0: 03¢
— Nudc cat: 1000mI -pH=7
2.12. Moi truong Vinogratxki (vi khuan CI. pasteurianum)
— Glucose: 20¢g — K.HPO,: lo
~ MgS0,.2H.0: 0,5¢ — NaCl (vet): O.l¢
— MnSO,.5H,0 (vet): O.1g — FeSO,.7H.O (ver): Ol g
— CaCOy: 40g - Nuac cat: 1000m|
2.13. Moi tricong thudn khiét vi khuan not san ho ddu
— Nuée diu (nude chiét dau) @ 1000ml — Saccharose: 10w
- K,HPO;,: lg — MgSO,.7H.0: 0.5¢
— Thach: 20¢ -pH=7

Cacli cheé e chiét dan:

Liay 50g diu twong hay 100g gia dau va 1 lit nuée dun sot 15 = 30 phuat. loc
lay nude trong. Di¢u chinh moi truomg dén phan img kiém yéu. Dung nude chict
diu niy dé dicu ché moi truong hoidc phin vio cdc binh vio kha tring o 1.5 atrm
trong 30 phiit d¢ bao gquan.

Cacl ché mieoe chieét dat:

Lay kg dat vuon thém | it nude miy. Hip & dp luc latm trong 30 phut d¢
lang roi chal nude trong, loc qua gidy loc. Trung hod nude loc, bo sung nude cho
di 1000ml rdi dung dé ché méi trudmg ngay.
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