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10.1. Giéi thigu

Viéc phat hién vi sinh vt tai phong thi nghiém thuong dugc tién hanh qua cac
budc phan 1ap va nudi cay vi sinh vat trong méi trudng tong hop. Vi khuan va nam duoc
nudi cdy hodc trong moéi trudng 16ng tong hop hoidc trén moéi trudng dic dang thach tong
hop. Nha vi sinh vat hoc nguoi Buc, Heinrich Hermann Robert Koch (1843 - 1910) la
ngudi tién phong trong viéc sir dung thach lam chat nén co ban cho méi trudng nudi cay
dang rin. Ong da phat trién k¥ thuat do dia va ciing la ngudi dau tién sir dung moi trudng
ran dé nudi cay vi khuan. Trudc d6 Robert Koch da nuéi cay vi khuan trén bé mat cat vo
trung la khoai tdy da qua ludc. Tuy nhién 6ng nhan thay méi trudong nay khong dap tng
duoc boi vi khéng phai vi khuan nao ciing ting truong duoc trén khoai tay. Sau d6 ong
da c6 gang lam dac tir tir moi truong long bang cach thém gelatin. Cac khuan lac tach biét
phét trién trén bé mat sau d6 duoc cay trai vai mau vi khuan. Mau nay ciing c6 thé duoc
tron véi méi truong long cé gelatin. Khi moi trudng gelatin dac lai, ting vi khuan tao ra
khuan lac tach roi. Mac du gelatin mang lai mot sb thuan loi nhung chat nay ciing khong
phai 12 yéu t6 1am dic 1y twong bai vi n6 bi nhiéu vi khuan tiéu hoa va bi tan chay khi
nhiét do trén 28°C. Tiép sau d6 Fannie Eilshemius Hesse vo cia Walther Hesse, nguoi
trg Iy cho Robert Koch da dé nghi lua chon khac tét hon d6 1a st dung thach (agar) dé
lam dic. Vi thinh thoang chat nay van duoc ¢ lai dé s dung 1am keo thach. Agar gan
nhu khong bi vi khuan tan cong va chi tan chay khi nhiét do dat 100°C. Mot tro Iy khéc
cua Koch la Richard Petri d3 phat trién dia Petri ding 1am vat chtta cho moéi truong ran.
10.2. Thanh phan ciia méi truang

Thanh phan co ban cia méi truong nudi cay gom:
10.2.1. Thach

Thach (agar) 1 thanh phan chinh duoc st dung dé pha ché nhiéu moéi treong ran.
Chat nay dugc thu nhan tir rong bién qua qué trinh tinh ché dé thanh dang bot, tién loi
cho sir dung. Agar cha yéu duoc cau tao tir: (a). Chudi polysaccharide dai, gom cac don
vi D -galactopyranose; (b). Nhiéu mubi v6 co, mét it vat liéu twong tu protein, chudi acid
béo dai & ham luong vét va (c). Chat khoang nhu calcium va magnesium.

Agar thuong duoc stir dung & nong do 2 - 3%. Chat nay bi thay giai ¢ nhiét do cao
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va trong diéu kién co acid cao hay pH kiém. Agar c6 dic tinh doc do 1a tan chay & 98°C
va dong dac ¢ 42°C. Pac tinh dong lai cua agar thi dao dong phu thuoc vao loai agar sir
dung. Vi du agar New Zealand thi dong dac hon so vdi agar cua Nhat. Agar khéng mang
gia tri dinh dudng cho vi khuan va ciing khong lam anh huéng dén sy ting trudng cua vi
sinh vat.

10.2.2. Peptone

Peptone 1a mot thanh phan quan trong khac cia méi trudng nudi cdy. Chat nay la
mot hdn hop phac hop cua céc protein thanh phan di duoc phan cit. Peptone thu nhan
duoc bang cach phan cat thit nac hay cac ngudn protein khac nhu co tim, casein, fibrin,
hay bot dau nanh bang enzyme phan giai protein nhu pepsin, trypsin hay papain.

Peptone déng vai tro 1am ngudn cung cap dinh dudng quan trong cho vi khuan
tang trudong. Chat nay c peptone, proteose, amino acid, mudi vo co va khoang chat nhu
phosphate, potassium va magnesium, ngodi ra con mot sé yéu to6 hd trg khac nhu
nicotinic acid va riboflavin. Neopeptone va proteose peptone la dang dac biét cua peptone
c6 gia tri dinh dudng cao. Moi truong long dém peptone (BPW) dugc str dung dé ting
sinh vi khuan.

10.2.3. C4c thanh phan khéac

Céc thanh phan phé bién khac cia méi trudng gdém nudéc, sodium chloride va cac
chét dién giai khac, chat chiét tir thit, cao ndm men, chiét tir malt, mau va huyét thanh.
Chat chiét tir thit chita mudi vo co, carbohydrate, mot s6 yéu td thiét yéu cho su ting
truong va san pham phan giai protein, mau va huyét thanh thuong duoc st dung trong
cac moi trudng nudi cay 1am giau. Thuong sir dung 5 - 10% méu ciru da qua khir xo, mau
tho hay mau nguoi cling dugc str dung.

10.3. C4c loai méi trudng nudi cay

Moi truong nudi cdy duoc phan loai theo mot sé cach nhu sau: mdi truong long,
mai truong ban ran va moi truong dac
10.3.1. Méi trwong long

Moi truong long duoc sir dung ting sinh vi sinh vat nham lam ting d6 nhay cho

phuong phap phat hién dinh tinh d6i véi mau ¢ mot lugng nho vi sinh vat (Salmonella
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trong mau thuc pham) hay méi trudng long duoc st dung dé tha nghiém phan tng sinh
hoa ... . Cac méi trudng 16ng gdm mdi trudng dinh dudng, méi truong chia duong va
moi truong tang sinh.

Bang 10.1. Thanh phan va muc dich st dung mét sé6 méi trwong léng phé bién.

M@éi truong Thanh phan Muc dich sir dung

Dung dich peptone,  Peptone, sodium Nudi cay thuong quy,the
petone tir casein chloride,nuéc nghiém indole

Moi trwong long Dung dich peptone, dich Nudi ciy thuong quy

dinh dudng chiét thit

M&i trwong léng Moi truong long dinh dudng, Nudi cdy vi khuan c6 trong
glucose duong glucose mau, vi khuan yéu cau dinh

dudng kho tinh nhu
Streptococcus chang han
Mébi trwong léng Sodium  citrate,  sodium Nudi cay vi khuan tir: mau, tay
Brain heart infusion chloride,sodium  phosphate, xuong, dich co thé
dextrosepeptone, dich chiét
ndo va tim bo,

sodiumpolyanethol sulfonate

Alkaline Nudc peptone (pH 8,6) Dung lam moi trueong tang sinh
peptone water Vibrio

M&éi truong léng Méi truong long dinh dudng, Nudi cdy Salmonella
tetrathionate sodiumthiosulfate,  calcium

carbonate, dung dich iodine
MBoi trudng thit lugc  Mai trudong long dinh dudng, Chang vi khuan ky khi
Robertson (RCM)  ¢6 dich chiét xuat thit tim bo

Thanh phan va muc dich sir dung cia mot s6 méi trudng phd bién duoc liét ké tai
Bang 10.1. Méi trudng long cé nhitng thuan loi sau: (a). Xac dinh chang vi khuan hdn
hop dang ting trudng trong moi treong 1ong doi hoi phai nudi cay chuyén trén mai
truong ran vi vay cac khuan lac phan 1ap c6 thé duoc xtr ly riéng biét dung dé dinh danh.
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(b). Sy tang trudng trong mdi trudng long co thé khong duoc dinh lwgng theo cach thdng
thuong. (¢). Vi khuan ting truéng trong méi treong long thudng hinh thanh huyén phu.
10.3.2. Méi trwong ran

Agar duoc sir dung 1am chit dong dic trong hau hét méi truong nubi cay. Bang
cach thay doi ham luong thach, s& tao ra méi trueong ran hodc ban ran. Mai truong rin
duoc cho 1a ¢ phan it nhay cam hon méi trudng 16ng, méi trudng ran duoc sir dung dé
phan 1ap, c6 thé dinh lwong va dinh danh vi sinh vat. Mét s6 gidng va loai vi khuan cd thé
duoc nhan biét nhd dic diém co ban vé hinh thai khuan lac. Thach dinh dudng dugc diéu
ché bang cach thém 2% agar vao méi truong long dinh dudng, 1a méi trudng don gian
nhat va phé bién nhat duoc str dung thudng quy trong phong thi nghiém. Céc vi du khac
vé moi trudng ran gom thach mau, thach MacConkey, XLS, ....duoc trinh bay tai Bang
10.2.

Bang 10.2. Thanh phan va muc dich sir dung ciia mét s6 méi trwedng ran.

M&éi truong Thanh phan Sir dung

Thach dinh Moi truong long dinh dudng, Nubi cay vi khuan

dudng agar 2%

M®i truong Peptone, lactose, sodium Nudi cy vi khuan Gramam nhu E.

MacConkey taurocholate, agar, neutral coli
red

Thach méau Thach dinh dudng, 5% méau Nudi ciy vi khuan, vi khuan kho
ctru hay mau nguoi tinh nhu Streptococcus spp.

Thach chocolate  Thach méau gia nhiét Nudi cdy Haemophilus

influenzae va Neisseria

Thach Thach dinh dudng, sodium Nubi cay Shigella spp.

deoxycholate deoxycholate, sodium Va Salmonella spp.

citrate citrate, lactose, neutral red, ....

TCBS Thiosulfate, citrate,bile salt, Nubi céy Vibriocholerae
sucrose,bromothymol blue,
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thymolblue
Loeffler’s serum  Mdi truong dinh dudng long, Nudi ciy Corynebacterium
slope glucose, Diphtheriae

Huyét thanh ngua
Lowenstein— Trimg ga dong lai, Nudi cdy Mycobacterium
Jensen medium Dung dich mudi khoang, tuberculosis

Asparagine, malachite green

10.3.3. Méi trwong ban rin

Khi giam ham luong agar xuéng con 0,2 — 0,4% s& lam cho méi trudng dic tro
nén ban ran, moi trudng nay tao thuan loi dé vi khuan lan ra trong méi truong.
10.4. Phan loai méi trudng

Céc loai méi truong dugc phan theo miac d6 phuc tap cta chiung nhu: (a). M6i
truong don gian, (b). Méi treong phuc hop, (¢). Moi truong xac dinh va (d). M6i truong
dac biét 1a cac kiéu moi truong khac nhau duoc sir dung trong nudi cay vi khuan.
10.4.1. Moi trwong don gian

Moi trudng don gian hay mdi truong co ban gom médi truong long va nudc
peptone hinh thanh nén cac moi truong co ban khac. Vi du (i). Moi truong long dinh
dudng 12 mot vi du vé méi trudng don gian ¢ dang long gom peptone, chiét xuat thit,
sodium chloride va nuéc. Thém 0,5% glucose vao moéi truong long dinh dudng dé tao
moi truong dinh dudng cd glucose. (ii). Mbi truong thach dinh dudng 1a mét vi du vé moi
truong ran don gian. Moi truong nay thuong duoc sir dung dé phan lap nhiéu vi khuan tir
mau thyc pham, bénh pham va moi truong.
10.4.2. Méi treeong phirc hop

Hau hét cac méi truong ndy c6 thanh phan phic tap hon nhiéu so véi moi trudng
dinh dudng co ban. Vi du thach chocolate, thach MacConkey, moéi truong thit lugc
Robertson (RCM), moi truong Lowenstein - Jensen (LJ), ... . Méi truong phic hop cé
mot s6 thanh phan phuc tap, cac thanh phan nay gom hdn hop nhiéu héa chat co ty Ié
khéng biét. Pay 1a méi truong khong xac dinh, bai vi nguon aminoacid c6 cac hop chat

da dang, khong biét chinh xac thanh phan. Méi trudong phac hop gom: (a). Nudc, (b).
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Ngudn carbon cho vi khuan ting truéng, (c). Cac loai mudi can thiét va (d). Ngudn amino
acid va nitrogen nhu chiét xut thit va nam men.
10.4.3. Méi trwong xac dinh

MBoi trudng ndy con goi 1a méi trudng tong hop, ¢é cac thanh phan dinh luong biét
dugc. Trong mdi truong nay biét duoc tit ca cac chat hoa hoc. Mbi truong nay khong
chtra bat ky mo dong vat, thuc vat hay nam men. Mai trudng xac dinh gom: (i). Cac
nguyén t6 vét va vitamin; (ii). Ngudn carbon va nitrogen xac dinh can thiét cho vi sinh
vat. Glucose hay glycerol thuong duoc sir dung lam ngudn carbon va mubi ammonium
hay nitrate 1am nguon nitrogen vo co. Mai truong Dubos’ ¢6 Tween 80 1a mot vi dy vé
moi trudng nay.

10.4.4. Méi trwong dac biét

Cac mdi truong nay gom (i) méi truong 1am giau, (i) moi trudng tang sinh, (iii)
mdi truong chon loc, (iv) mdi trudng chi thi hay méi truong dung dé phan biét, (v) moi
truong van chuyén va (vi) méi trudng dudng.

Mbo6i trwong lam giau (Enriched media): moi trwong lam giau thuong la méi
truong ran c6 nhitng thanh phan dinh dudng dic biét nham tao thuan loi cho mot s6 Vi
khuan kho tinh ting truong. Cac méi trudng nay duoc didu ché bang cach thém cac thanh
phan nhu mau, huyét thanh va trimg vao moéi trudng co ban dé dap ung nhu cau dinh
dudng kho tinh caa mét sb vi khuan. Thach méu, thach chocolate, Loeffler’s serum slope
(LSS) va LJ 1a mot s6 vi du vé méi trudng dugc lam giau. Thach mau 1a méi trudong duoc
lam giau theo d6 mau nguyén chat cung cap cac chat bo sung cac thanh phan dinh dudng
co ban. Thach chocolate 13 méi trudng duoc 1am giau bang cach xu Iy véi méau & nhiét do
80°C, khi d6 moi trrong nay sé tré nén mau nau va vi vay co tén la méi truong chocolate.

Moi trwong ting sinh: con goi la moéi truong tang sinh chon loc, méi treong nay
c6 thanh phan kich thich hay wc ché su ting truong cua mot sé vi khuan can quan tam
trong d6 ¢6 ca vi khuan gay bénh. Vi khuan hoi sinh nhu Escherichia coli hién dién trong
phan, c6 khuynh huéng ting trudng qua muc so véi vi khuan gay bénh cé trong mau
phan. Trong céac truong hop nhu vay, moéi trudong tang sinh vi du nhu moéi truong long

tetrathionate, Rapaport vassiliadis, BGBL, ... dugc sir dung dé chon loc Salmonella spp.,
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Shigellaspp. va E.coli c6 trong mau thir.

MBoi trudng ting sinh dwoc sir dung dé phan lap vi khuan mong muén tir phan va
cac mau thir khac c6 nhiéu hon mot loai vi khuan.

M&i treong chon loc: 12 nhitng mai trudng ran cé cac chat tc ché sy ting truéng
cua tat ca vi sinh vat nhung mét s it vi khuan c6 thé ting truéng dugce nén dung dé phan
lap ching. Mét sb vi du vé méi truong chon loc gom: (i). Méi truong thach cé thiosulfate
citrate, mudi mat, bile, sucrose (TCBS) dung dé phan lap Vibrio cholerae. (ii). XLD,
DCA dung dé phan 1ap truc khuan duong rudt nhu Salmonella spp. va Shigella spp. (iii).
Moi truong chon loc LJ dung dé phan lap Mycobacterium tuberculosis. Thach Hektoen
enteric (HE) dung dé chon loc vi khuan Gram &m nhat 1a Shigella, (iv). Mbi truong thach
mubi, mannitol (MSA) dung dé chon loc vi khuan Gram duong. (v). Buffered charcoal
yeast extract agar dung dé chon loc vi khuan Gram am nhu Legionella pneumophila. Mot
sb méi trudong chon loc thuong sir dung trong phong thi nghiém vi sinh vat hoc duoc
trinh bay tai Bang 10.3.

Bang 10.3. Mt s6 maéi truong chon loc dwoc sir dung thwong quy trong phong thi

nghiém vi sinh vat.

M&éi truong Pic diém khuan lac Khuan bi wc ché
Thach mudi Khuan lac 16n ¢ mau  Khuan lac nhé c6 mau Streptococcusspp.
mannitol vang la hong la Staphylococcus

Staphylococcus epidermidis

aureus
M&éi truong Khuan lac c6 mau Cau khuan Gram
Thayer— xam la Neisseria duong
Martin meningitidis

va N.eisseria

gonorrhoeae
Thach Vi khuan 1én men Vikhuan khong Ién men Cau khuan Gram
MacConkey lactose Vi du lactose nén khuan lac duong
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Escherichia coli khong mau nhu

Salmonella spp.

Thiosulfate Vi khuan 1én men Vi khuan I&én men Tryc khuan dudng
citrate bile sucrose; khuan lac c6  sucrose: khuan lac co rudt

salt sucrose mau vang Vibrio mau xanh Vibrio

agar cholerae parahaemolyticus

Charcoal Khuan lac hoa vin Cau khuan Gram
yeast extract thuy tinh duong

Legionella spp.

Lowenstein -  Khuan lac Khuan lac khong dién Cau khuan
Jensen Mycobacterium hinh Mycobacterium spp.
medium tuberculosis xu Xi, nhin va c6 sic tb

dai, mau da bo

Sabouraud HAau hét vi nim HAau hét vi khuan

Mo6i trwong moi trwong chi thi: moi truong phan biét hay moi truong chi thi
dung dé phan biét mét vi sinh vat nay vai vi sinh vat khac trén cing mot moi truong nho
vao dic diém tang truong caa ching.

Moi trudng chi thi phu thudc vao dic diém sinh hda cua vi sinh vat dang ting
truong khi c6 mit caa chat dinh dudng diac biét hay chat chi thi nhu neutral red,
phenolred, eosin hoic methylene blue. Moi truong nay thay doi mau sac khi vi khuan
tang truong. Vi du S. typhi ting treang hinh thanh khuan lac mau den trén méi trudng
XLD do chdng phan giai sodium thiosulphate thanh hydrogen sulphite (H2S) c6 mau den.
Hay trén moi trudng Baird Parker khuan lac Staphyloccocus c¢6 mau den 1a do khuan nay
khir tellurite c¢6 trong mdi truong. Moi truong thach MacConkey, vi khuan 1én men
lactose nhu E. coli tao khuan lac mau hong, nguoc lai vi khuan khong 1én men lactose
Salmonella spp. s& hinh thanh khuan lac c6 mau duc mo hay khéng mau. Viéc 1én men
lactose s& 1am moéi trudng bi acid nén hinh thanh khuan lac c6 mau héng do cé chi thi
neutral red. Cac vi du vé méi truong phan biét gom: (i). Eosin methylene blue (EMB)
dung dé phan biét vi khuan Ién men lactose va sucrose; (ii). MacConkey ding dé phan
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biét vi khuan 1én men lactose; (iii). Mannitol salt agar (MSA), dung dé phan biét vi khuan
lén men mannitol; (iv). Mbi truong c6 X-gal, dung dé phan biét thé dot bién operon lac,
rng dung trong phéat hién cac chang vi khuan tai té hop trong nghién ciu sinh hoc phan
tir, theo d6 vi khuan cé B-galactosidase, s& thuy giai X-gal thanh 5-bromo-4-chloro-
indoxyl, chit nay dong thoi tao dimer @ hinh thanh sic t5 mau xanh khong tan duoc 1a
5,5’-dibromo-4,4’-dichloro-indigo. Khuan lac cua té bao khéng tai to hop s& c6 mau
xanh, nguoc lai t& bao tai t6 hop khuan lac ¢6 mau tring (Hinh 1). Trong thuc nghiém

con vo s6 vi du khac nira.

o @ Ky .
Hinh 10.1. Vi du minh hoa vé méi truong chi thi dung dé phan biét vi sinh vat. (a).
XLD diung dé phan lap Salmonella. Trén méi trwong nay mét sé khuan lac
Salmonella ¢é tam den do phan giai sodium thiosulphate thanh hydrogen sulphite;
(b). Mbi trwong Bair-Parker dung dé phan Iap Staphyloccocus aureaus, khuan nay
khir tellurite nén khuan lac ¢é mau den, vong sang xung quanh khuén lac 13 S.
aureaus thuy giai protein hay lipid tao ra; (c¢). Moi trwong thach MacconKey, E. coli
1én men dwoc lactose nén khuén lac ¢c6 mau vang, Salmonella khong 1én men dwoc
lacotose nén khuan lac ¢é mau duc mo; (d). Méi truong c6 Xgal, vi khuan téi té hop
¢6 khuan lac mau trang, vi khuan khoéng tai to6 hep hinh thanh khuan lac mau xanh.

MB&i truedng van chuyén: méi trudng van chuyén duoc sir dung dé duy tri su séng
ciia mot sd vi sinh vat co sy séng mong manh trong qué trinh chuyén vé phong thi
nghiém. Mbi truong nay thuong chira dém va mubi, khong cé carbon, nitrogen va cac
yéu tb ting truong hitu co nén khong tao thuan loi cho vi sinh vat sinh san. Vi du moi
truong van chuyén Carry - Blair cho Salmonella, Shigella, Vibrio parahaemolyticus hay
Yersinia spp.; méi truong Ameis va Stuart dung dé duy tri sy sdng cho khuan lau
Neisseria gonorrhoeae.

M&éi truwong dwong: moi truong nay chira khoang 1% duong, dung dé biéu thi cho
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bat ky loai duong nao ma vi khuan c6 thé Ién men. Puong thudng st dung 1a glucose,
sucrose, lactose va mannitol nham kiém tra kha niang 1én men cta vi khuan. Mai trudng
duong biéu hién nhimg dic diém sau: (i). Méi trudng gdm 1% dudng trong peptone (ii).
Chat chi thi duoc sir dung trong méi trudng duong 1 chi thi Andrade gom 0.005% acid
fuchsin trong 1 N NaOH. Acid s€ dugc tao ra sau khi Ién men duong lam cho méi truong
chuyén d6i sang mau hdng nho chét chi thi. (iii). Ong Durham bo ngugc vao trong 6ng
thir nghiém dudng dé chung minh sy hinh thanh khi do vi khuan. Vi khuan sinh khi s&
xuat hién bot khi trong 6ng Durham.

Ngay nay moi truong khd dang thuong mai duoc s dung rong réi trong phong thi
nghiém sinh hoc vi chiing mang lai don gian khi chuan bi. Cac moéi truong khd nay chi

can hoan nguyén véi nude cat, thanh trung trude khi sir dung.
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