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TIEU CHUAN QUOC GIA TCVN 14215:2024

Phan bén — Dinh lwgng Saccharomyces sp. bang kj thuat dém
khuan lac

Fertilizers — Enumeration of Saccharomyces sp. by colony count method

1 Pham vi ap dung

Tiéu chudn nay ap dung dé dinh lwgng Saccharomyces sp. trong phan bén chiva vi sinh véat béng
k{ thuat dém khuén lac va dinh tinh Saccharomyces sp. bang phwong phap danh gia hinh thai va
phan tich trinh tw gen.

2 Tailiéu vién dan

Cac tai liéu vién dan sau la rat can thiét cho viéc ap dung tiéu chuln nay. i voi tai liéu vién dan
ghi ndm céng bé thi 4p dung ban dwoc néu. DI véi tai liéu vién dan khéng ghi nam céng bé thi
ap dung phién ban méi nhét, bao gdm ca céc ban stra ddi, bd sung (néu cd).

TCVN 4884:2005 (ISO 4833:2003) Thuc pham, thyc phdm chirc nang, thuc pham bé sung va
thirc 3n chan nuéi - Dinh lwong vi sinh vat trén dia thach — Ky thuat dém khuén lac & 30 °C

TCVN 6404:2016 (ISO 7218:2007) Vi sinh vét trong thyc phdm va thirc &n chadn nudi — Yéu céu
chung va hwéng dan kiém tra vi sinh vét

TCVN 7185: 2002 Phan hiru co vi sinh vét

TCVN 8275-1:2010 (ISO 21527-1:2008) Vi sinh vét trong thuc phdm va thic &n chan nudi —

Phuong phap dinh lwgng ndm men va ndm mdc — Phén 1: Ky thuét dém khudn lac trong cac
san pham c¢6 hoat @6 nwéc Ién hon 0,95

TCVN 11133:2015 (ISO 22119:2011) Vi sinh vét trong thuc pham, thirc 3n chan nuéi — Phan tng
chudi polymerase real-time (per real-time) dé phét hién vi sinh vat gay bénh tir thyc pham -
Dinh nghia va yéu céu chung vi sinh vét trong thyc pham, thirc dn chan nudi

TCVN 11925 (1SO 20837) Phan tng chudi polymerase (PCR) dé phét hién vi sinh vét gay bénh tir
thuwe phdm

TCVN 12105:2018 Phén bon vi sinh vt — Ldy méu
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3 Thuéat ngir va dinh nghia
Trong tiéu chuén nay s dung cac thuat ngl, dinh nghia sau day.
3.1

Ndm men (yeast)

Vi sinh vat hiéu khi wa &m, & nhiét d6 25 °C dudi cac diéu kién quy dinh trong tiéu chuan nay,
phat trién thanh cac khudn lac trén, bong hodc mé trén b& mat mdi tredng thach, thuéng cé mép
vién déu va bé mat 13 it hoac I6i nhiéu.

CHU THICH: N4m men trong mai treéng ¢d chét e ché sinh tredng ¢6 dwéng kinh tie 1 mm dén 3 mm.

3.2

Moi triedrng chon loc Dichloran Rose Bengal Chloramphenicol Agar (DRBC) (Dichloran Rose
Bengal Chloramphenicol agar selective media)

Méi truerng DRBC Agar |a cong thirc méi truéng cho phan 1ap cé chon loc ndm men. Méi trwéng
DRBC agar la cong thirc bién ddi tir moi trueng gbc Rose Bengal Chloramphenicol Agar bang cach
bd sung thém Dichloran |a mét tac nhan khang ndm, dwoc bd sung vao méi truong dé lam giam
dwdng kinh cia khudn lac ndm khi phat trién rong ra.

Rose Bengal cé khd ndng (rc ché nam lan rong gitp dé& nhan biét va dém khuan lac ndm hon.
Chloramphenicol dugc bd sung vao méi tredng dé (e ché sy phat trién nhanh ciia vi khuén qua dé
c6 thé phan I1ap dwogc cac loai nAm phat trién cham hon.

3.3

Khuan lac (colony)

Khdi vi sinh vat (ndm men hodc vi khudn) tich tu tai mot vi tri ma cé thé nhin thay, phat trién trén
hodc trong méi trwéng dinh dwdng tir mét phan t& séng

4 Nguyén tic

MAu sau khi dugc tiép nhan & phang phan tich dwoc bao quan theo khuyén céo clia nha san xuét
nh&m dam bao strc séng cla cac té bao ndm trong phan bon.

MAu thir nghiém phai dwoc tién hanh danh gia tai phong thi nghiém vi sinh dat tiéu chuén.,

Phuong phép dinh tinh dya trén danh gia hinh thai khun lac ndm phat trién trén méi trudng cé cac
yéu t6 chon loc gitip cho viéc quan sat dé dang hon va bwdc phan tich trinh tw gen cac khuan lac
dai dién d& dinh danh cac loai ndm thudc chi Saccharomyces lam tang dé tin cay cia tiéu chudn.

Phuwong phéap dinh lwgng s dung mai treéng chen loc ¢é bd sung khang sinh foai bé vi khuan
nhiém tap, ngoai ra chat Dichloran han ché khuan lac ndm lan rdng gidp ky thuat vién xac dinh
mat do thuan tién hon.
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5 Moi trwong, hoa chit
5.1 Yéu ciu chung

S& dung céc loai héa chét chuyén dung cho phan tich vi sinh vat va theo khuyén céo cla nha
san xuAt. Chun bj va khi tring méi trréng nudi cAy theo TCVN 8128:2015, cac hoa chét tach chiét
DNA, PCR va giai trinh tw gen phai dat chat lwgng s dung cho sinh hoc phan ti.

5.2 Nwéc

Nwéc st dung theo TCVN 8128:2015. S dung nwéc cét hai 1an @& pha ché cac loai hda chét,
dung dich str dung cho phén tich phan t, thwe hién phan ing PCR.

5.3. Mai trweng nudi cly

S& dung méi trwong chon loc Dichloran Rose Bengal Chloramphenicol Agar (DRBC) theo
TCVN 8275- :2010 (phan 1) gém:

5.3.1 Thanh phan

Héa chat Lwong
Glucose 1004g
Peptone 504g
KoHPO, 1,049
MgS04.7H:0 059
Rose Bengal (5 % khai ligng/thé tich) 0,5 mL

Dichloran (2,6-dichloro-4-nitroaniline) (dang dung dich 1,0 mL
trong ethanol 0,2 % khéi lwgng/thé tich)

Chloramphenicol 01g
Nuwac cét Lén thé tich dén 1000 mL
Agar 15,09

CHU THICH: UWu tién sl dyng céc mai treéng DRBC throng mai ¢6 ban sén.

5.3.2 Chudn bij

Can va hoa tan méi tredng cé sdn theo hwéng dan cda nha san xuét hodc cac thanh phan da
liét ké tai 5.3.1 trong binh thiy tinh (7.2.2). Knhdng van nép va hap khir tring méi treeng & diéu kién
121 °C, 15 min. Khi méi tredng cdn 4m (khodng 55 °C dén 60 °C), phan phdi déu 15 mL méi triedng
vao cac dia petri vo tring da chudn bj sén (7.2.3) va dé cho déng dic. Khi bé mat mi treéng da
kha, day nép va bao quan lanh & 4 °C, st dung trong vong mot tudn. Cac thao tac dugc tién hanh
trong ti cay vi sinh vat (7.1.2).
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5.4 Dung dich pha lodng mdu: NaCl 0,85 % (8,5 g/L)
5.5 Hoa chét tach chiét DNA
5.5.1 BDém chiét tach DNA (lysis buffer)

Hén hop dém chiét gdm SDS 3 %, EDTA 10 mM va Tris 30 mM pH 8,0. Dém chiét tach DNA duoc
hap khir tring va bo quén & nhiét dd phang.

5.5.2 Cac hoa chat khéc

- Dung dich Chloroform: Isoamylalcohol (ty 1& thé tich 24:1)
- lIsopropanol 100 %

- Ethanol 70 %

- Dém TE (10 mM Tris-HCI; 1 mM EDTA)

- Nuwéc cét kh tring

5.5.3. Moi PCR

Céap mdi ITS1&ITS4 cho PCR nhan déng trinh tw ITS d& xac dinh Saccharomyces sp. dugc
trinh bay trong Bang 1.

Bang 1 — Cép moi ITS1&ITS4 cho PCR nhin doan trinh tw ITS (Raja et al. 2017)

Tén moi Trinh ty moi Néng dé gdc | Nhiét do gan mdi
ITS1 5'- TCCGTAGGTGAACCTGCGG -3' 10 uM
55 °C
ITS4 5-TCCTCCGCTTATTGATATGC -3' 10 uM

6 Ching nidm chuin
Cé thé st dung chiing ndm men Saccharomyces sp. lam ddi ching dwong.

Ngoai ra, cé thé tham khdo mét sé chling ndm men chudn phd bién: ATCC 18824, NBRC 10217,
IFO 0565 hoac cac chling chudn khac dwoe xéac nhan,

7 Thiét bj va dung cu

7.1 Thiét bj

7.1.1 Nbi hdp khir tring, cé kha ndng duy tri nhiét dd 121 °C +1°C & 1 atm.
7.1.2 TG cy vi sinh vat, ddm béo d8 vé trung.

7.1.3 Ta &m, co kha nang duy tri nhiét 46 &@ 25°C + 1 °C.

7.1.4 T{lanh, c6 thé duy tri nhiét do dn dinh &-20°C+1°Cva4°Cx1°C.
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7.1.5 May tron, lac c6 kha nang khudy trdn miu dong déu.
7.1.6 May do pH, chinh xac dén + 0,1 don v & 25 °C.
7.1.7 Can ky thuat (chinh xac dén 0,01 g).

7.1.8 Kinh hién vi quang hoc cé dé phéng dai 1000x.
7.1.9 May PCR cai dat dwgc chu ky nhiét dd.

7.1.10 Bé 4n nhiét.

7.1.11 May ly tam.

7.1.12 May Vortex.

7.1.13 Haé thdng dién di agarose.

7.2 Dungcuy

7.2.1 Pipet, co thé phan phéi 1-10 pL, 10-100 pL, 100-1000 pL, 1-5 mL.

7.2.2 Chai, binh va éng nghiém dé& dwng méi trwng nudi cdy va pha lodng dung dich, cé nat
day kin hoac nap day thich hop.

7.2.3 Dia petri, v6 triing, bang chat déo hodc thly tinh khéng mau trong suét, dwéng kinh 90 mm,
chiéu sau téi thidu 1a 10 mm.,

7.2.4 Que dan méu, vd trung, bang thdy tinh hodc kim loai.
7.2.5 Ong falcon 15 mL va 50 mL, vé tring.

7.2.6 Binghién: dweng kinh 0,5 cm dén 1 cm, bang thép khéng gi hodc gbm.

8 Cach tién hanh
8.1 L4y mau va chuin bj miu

Thye hién theo TCVN 12105:2018 vé& cach lay mau, sé lwong mau va bao quan mau trudce khi dwa
dén phang thi nghiém. Khdng dugc lam déng lanh hodc phoi khé mau the.

Chuan bi phan mau thir, huyén phu (dung dich pha loang ban d4u) va cac dung dich pha loang tiép
theo TCVN 6404:2016 va tiéu chudn cuy thé lién quan dén san pham.

Dung can k¥ thuat (7.1.7) can 10 g mau rén hodc dung pipet (7.2.1) véi dau tip vo trang hat 10 mL
méu dang 1dng cho vao binh vé tring (7.2.2) chira 90 mL dung dich NaCl 0,85 %. Bay dugc coi 1a
@6 pha loang 10!, Tiép theo trdn déu mau trén may Iac (7.1.5). Nén dé pipet & tw thé ndm ngang
(khdng dé dung) khi dwoc lam day véi mot thé tich cia huyén phi hodc dung dich pha lodng
thich hop. Sau d6, mdu duwgc pha lodng & céc d6 loang tir 102 dén 10 bdng dung dich NaCl
0,85 % (5.4).
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8.2 Céayvaumau

Dung pipet v&i dau tip vé trang hut 100 pL dung dich mau & d6 pha loang tir 102 dén 10 cho vao
mdi dia petri (7.2.3) chira méi trwéng chon loc. Dung que dan mau (7.2.4) dan déu dich cdy trén
bé mét dia thach. Day nép dia va dé yén & nhiét do phong trong 15 min @& dich cay hap thy vao
bé mat thach rdi O Gia & 25 °C + 1 °C trong 48 h dén 72 h trong ti Am (7.1.3) theo
TCVN 6507-1:2005. Thye hién dbi véi 03 d6 pha loang lién tiép, mdi dé pha lodng 03 dia.

8.3 Dém khuin lac

Dém khuan lac sau 48 h dén 72 h nudi cdy & 25 °C + 1°C, chon nhing dia & ty 1& pha lodng ¢
t 10 khudn lac dén 150 khuan lac va tién hanh dém sé lwgng khudn lac xuét hién trén dia theo
TCVN 4884:2005.

Dwa trén sb lugng khuén lac thu dwgc cia mdi nhém khudn lac gia dinh 1a Saccharomyces sp. dé

tinh mét dé cia méi nhém (A).
Xac dinh mat d khuén lac theo céng thire (1)

N
A=
0,1x(m, +0,1xn,)xd (1)

trong d6

A la sb té bao (don vi hinh thanh khuén lac) trong 1 g hay 1 mL mu, duoc tinh bang
don vi CFU/g (/mL);

N la tbng sb khudn lac gia dinh la Saccharomyces sp. dém dwoc trén tat ca cac dia Petri
dwoc gitr lai & hai dd pha lodng lién tiép;

0,7  lathé tich mau céy trén mi dia Petri, tinh bang mililit (mL);

Nt la sb dia Petri dwoc gilk lai & dd pha lodng thi nhat;

nz la sb dia Petri dwoc gitr lai & o pha lodng tht hai (néu cé);

d la do pha lodng twong ng véi dung dich pha loang thiv nhat dugc gil lai.

Lam tron két qua tinh dwoc dén mot ch sd sau ddu phdy. Biéu thj két qua bang cach lay mot trong
C4c gid tri tir 1,0 dén 9,9 nhan voi 10%, trong d6 x 1a s6 md clia 10.

8.4 Danh gia dic diém hinh thai

Quan sat hinh thai hinh thai 10 khun lac bang mét va hinh thai t& bao bang kinh hién vi (7.1.8) d&
kiém tra cac dac didm dic trung cia ndm men thudc chi Saccharomyces (xem Phy lyc A, Hinh A.4):
khudn lac dang tron, mép tron, dwdng kinh 1 mm dén 3 mm trong méi trwdng cé Dichloran (xem
Phy lyc A, Hinh A.1), b& mét khuan lac 16i béng (xem Phu lyc A, Hinh A.2) va trung tdm c6 méau
dd dam (xem Phu luc A, Hinh A.3).

10
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Xac dinh ty 1& khudn lac 1a Saccharomyces sp. trén tdng sé mau khudn lac danh gia (B) theo
cong thire (2)

B=s (2)

trong do

B 1a ty 1& khuan lac cé hinh thai clia Saccharomyces sp.;
b 1a s6 khuan lac xac dinh 13 Saccharomyces sp..
8.5 Dinh tinh Saccharomyces sp. bang phwong phap phan tich trinh ty ITS

Lya chon 5 khuén lac duge xac dinh bang hinh thai dic trung tién hanh 14y mau dé tach chiét DNA

va gidi trinh ty gen dé& kidm tra.
8.5.1 Tach chiét DNA

C6 thé s dung cac phwong phap tach chiét DNA dam bdo dwoc chét lwong DNA thu dugc dl
tiéu chudn cho PCR. Dinh lugng DNA va kiém tra db tinh sach theo TCVN 11925 (1SO 20837).
Nong do DNA thu dwgc nén téi thiéu 1a 50 ng/uL. Trong d6, wu tién st dung cac bd kit tach chiét
DNA thuong mai phu hep véi didu kién thyc té cla phang thi nghiém va thiec hién theo hwéng dan
clia nha san xuét

Cac khuan lac moc riéng ré trén dia duoc lay béng tdm tiét trung dwoc hda tan trong 200 pl lysis
buffer trong 6ng dung tich 1,5 mL dén 2 mL day tron, sau d6 vortex (7.1.12) déu véi bi nghién (7.2.6)
béng thép hoac gém.

~ U &37°Ctrong 1 h (30 min dao &ng mdt Ian) trong bé dn nhiét (7.1.10);
- Thém 60 pL SDS 20 %, 0 & 65 °C trong 2 h;

-~ Thém 300 LI Chlcroform: isoamylalcohol sau dé ddo éng dé trgn déu va ly tam (7.1.11)
10000 r/min trong 10 min, thu dich ndi vao mét dng dung tich 1,5 mL maéi;

—  Thém 300 pL isopropanol (dé & -20 °C), d&o 6ng nhe nhang va (i & -20 °C trong 1 h;

— Ly tam 12000 r/min trong 10 min, d4 dich, thém 500 pL cbn lanh sau @4 ly tAm 12000 r/min trong
10 min, d4 bd dich ndi, 1ap lai 1 1n niva;

_ D& khd DNA & nhiét dd phong;
- Thém 30 pL H20 nudc khir trung hodc TE;
— DNA sau tach chiét bao quan & -20 °C cho céc thi nghiém tiép theo;

- Tién hanh dién di trén gel agarose 1 % trén hé théng dién di agarose (7.1.13) dé kiém tra
két qua tach chiét.

11
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8.5.2 Giai trinh tw doan ITS va dinh danh Saccharomyces sp.
Bwac 1: HOn hop phan ting duge chuén bi véi céc lweng cy thé cho méi phan ng nhw Bang 2.

Bang 2 - Thanh phén phan (ng PCR

Thanh phan Thé tich (pl)
H20 5
ITS1 (10 uM) 2
ITS4 (10 uM) 2
PCR MasterMix 2X 10
DNA tdng sé ctia mau (1-20 ng) 1
Téng thé tich 20

Bwdc 2: Chu trinh nhiét cho phan (ng PCR trén may PCR (7.1.9).

Buéc Nhiét dé Thei gian Chu ky
1 96 °C 3 min 1
95°C 45s
2 55°C 45s 35
72°C 2min
3 72°C 7 min 1
4 4°C Lwu mau

Buwére 3: Két qua phan wng PCR duwgc kiém tra bng dién di trén gel agarose 1 % theo TCVN 11925
(1SO 20837). Kich thwéc cla san phdm PCR dugc so sanh véi thang DNA chudn kich thwéce 100 bp.
Sau chay dién di, gel agarose dwroc dwéi tia UV clia may soi gel. Néu mau phan ng cho bing DNA
dic hiéu kich thuéc khodng 800 bp dén 900 bp thi st dung mau d6 tiép tuc gidi trinh tw va dinh danh.,
Néu mau phan ng khéng c6 san phdm PCR hodc san phdm khong dic hiéu thi khing dinh mau
khudn lac d6 khéng phai la Saccharomyces sp.

Bwére 4, Gidi trinh ty va dinh danh

San phdm PCR dwoc gidi trinh tw va kiém tra bang phan mém Chromas phién ban 2.4. Trinh ty
tinh chinh cla tng phan doan dwoc so sanh voi cac loai Saccharomyces sp. twong ty dé dugc
cdng bd trong co s& dir liéu clia NCBI GenBank bang cdng cu tim kiém BLAST, két qua duoc xéc dinh

12
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la Saccharomyces sp. khi trinh tw doan gen ITS rDNA cla Saccharomyces sp. gié dinh c6 dé
twong déng cac nhét véi loai Saccharomyces sp. tir 93-100% (phu lyc hinh 5). Cy thé:

- Taiclra sb “choose search set = chon bd di liéu”, muc “Organism = sinh vat" Iwa chon “Fungi”,

- Tai cira sd “program selection = chon chwang trinh”, chon “highly similar sequences” dé tim cac chudi
¢ mirc turong ddng cao;

- Cac thang sé khac d& ché do mac dinh;

Cudi ciing, b4m n(t “BLAST” @é tim chudi.

Két qua dinh tinh cac loai thudc chi Saccharomyces dva trén két qua so sanh trinh ty dugc cong nhan
nhw sau:

“Query coverage = ty I& bao phu™: dat 90 % tr& [én

“Percent identity = phan tram twong déng”: dat tir 93 % dén 100 %

“E-value": nhé hon 1e-50
CHU THICH: Cin két hop voi cac két qua danh gia v& hinh thai khuln lac va té bao @& xac dinh loai
Saccharomyces sp.

Xac dinh ty 1& khuan lac c6 trinh ty gen déc hiéu cho Saccharomyces sp. (D) theo cang thic (3).
D=- (3)

trong doé:
D 1ty 1& khuén lac ¢4 trinh tw gen d&c hiéu cho Saccharomyces sp.;
d la sé khuan lac xac dinh laSaccharomyces sp..
8.6 Tinh mat do va biéu thi két qua
S6 lwgng Saccharomyces sp. trong mau kiém dinh dugrc tinh toan theo cong thire (4).
M=AxBxD )
trong dé

M 1a mat @5 ndm men Saccharomyces sp. Trong mau kiém dinh, dwoc tinh bang don vi hinh thanh
khuan lac trén gam hay mililit (CFU/g hodc CFU/mL);

A 13 mat dd ndm men gia dinh 1a Saccharomyces sp. Trong mét don vi kiém tra, dugec tinh béng
don vj hinh thanh khuan fac trén gam hay mililit (CFU/g hodc CFU/mLY);

B laty & khuan Jac c6 hinh thai té bao va khuan lac dic trung clia Saccharomyces sp.;

D laty & khuan lac cé trinh tw gen cho Saccharomyces sp.

13
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Lam tron két qua tinh duge dén mot chir sé sau ddu phay. Bidu thj két qua bang cach Idy médt trong cac
gid ri ti¥ 1,0 dén 9,9 nhan véi 10%, trong d6 x 1a s6 md clia 10.

Biéu thi két qua trong truéng hop sb dém thap hodc treong hop dac biét theo quy dinh trong
TCVN 6404:2016 (1ISO 7218:2007 with amendment 1:2013).

9 Béo cao thir nghiém

Bao c4o thlr nghiém phai dugc viét phu hop véi céc tiéu chudn TCVN hién hanh, bao gém it nhat
cac théng tin sau:

a) Cac théng tin can thiét dé nhan biét Gay 40 vé& mau th;

b) Phuong phap lay mau theo TCVN 12105:2018;

¢) Phuong phap thr nghiém da dung, vién dan tiéu chuan nay;

d) Céc thao tac khdng quy dinh trong tiéu chuan nay, hodc céc lwu y, sy ¢b cé thé anh hudng dén
két qua;

e) Két qua thtr nghiém thu dugc gdm: két qua dinh danh bang hinh thai trén méi treéng chon loc,
két qua phan tich trinh ty doan ITS va két luan v& dinh lwong ndm trong mau thi.

14
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Phu luc A

(Tham khao)

Hinh thai khuan lac, té bao va phan tich trinh ty gen trong dinh tinh ndm men
Saccharomyces sp.

Hinh A.2 — Hinh anh khudn lac 15i, béng

15
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Hinh A.3 - Hinh anh khuan lac tron, phin trung tim mau dé dam

Hinh A.4 - Hinh théi té bao nAm men quan sat béng kinh hién vi dé phéng dai 1000x

Hinh A.5 - Hinh anh dién di san phdm PCR nhan déng doan ITS sir dung cip mbi
ITS1&ITS4

16
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phan tram twong déng

Sacercanes.. 137 TE B%
won.. Scurogvess.. 1T 1M 9T% 00 G0N B NYIRUY
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Hinh A.6 — Két qua phan tich trinh tw gen bang céng cu BLAST va ma s6 trinh tw
doan ITS clia mét s6 ching nam thuéc loai Saccharomyces sp.

17
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