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KY HIEU VA VIET TAT

2D — Two dimensional (hai chiéu)

ATCC — American Type Culture Collection (Bao tang giéng chuan Hoa ky)

CBS — Centraalbureau voor Schimmelcultures (Bao tang giéng Vi sinh vat Ha Lan)
CMC - Carboxymethyl cellulose

CNTP - Suu tap giéng vi sinh vat Vién Cong nghi¢p Thuc phém

DSMZ - Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH (Suu tap
giong vi sinh vat va mé CHLB Dric)

FIRI — Food Industries Research Institute (Vién Cong nghiép Thuc pham)

h — hour (gio)

JCM — Japan Collection of Microorganisms (Bao tang gidng Vi sinh vat Nhat Ban)
JICA - Japan International Cooperation Agency

MALDI-TOF — Matrix-Assisted Laser Desorption/lonization-Time of Flight (k§ thuat
khoi pho peptid dua trén sy ion hoa bang tia laser)

NMR - Nuclear Magnetic Resonance (cong hudng tir hat nhan)

NRRL - Northern Regional Research Laboratory (hién la National Center For
Agricultural Utilization Research) (Béo tang giong B6 Nong nghiép Hoa Ky)

OD - Optical Density (mat d0 quang)

PAGE - Polyacrylamide Gel Electrophoresis (di¢n di polyacrylamide)
DGGE - Denaturing gradient gel electrophoresis

rDNA - Ribosomal DNA

rRNA - Ribosomal RNA

PCR — Polymerase Chain Reaction (phan tng trung hop chudi)

PDA — Potato Dextrose Agar

RFLP - Restriction Fragment Length Polymorphism (danh gia da hinh DNA theo phuong
phap cat han ch¢)

SDS- Sodium Dodecyl Sulfate

SEM — Scanning Electron Microscope (kinh hién vi dién ttr quét)
T — Type strain (ching chuén)

U — Unit (don vi)



1. TONG QUAN

1.1. Co sé phap ly/xuat xir ciia dé tai

Dé tai duoc thuc hién theo hop déng nghién ctru khoa hoc va phat trién cong ngh¢ voi
mi s6: 06.08.QG/HP-KHCN giita B6 Cong Thuong va Vién Cong nghiép Thuc pham ky
ngay 20/02/2008 (ban photo hop ddng trong phan phu luc).

1.2. Tinh cap thiét va muc tiéu nghién ciru ctia dé tai

Trong cong nghé sinh hoc, tmg dung vi sinh vat chiém ty trong 16n nhat. Cac tng
dung cua vi sinh vat bao gdm: san xuit enzyme, thuc pham chirc ning, thuc pham 1én
men, vaccine tai to hop, dugc phrflm, my phém, thude trir sdu, hoa chat, cong ngh¢ khai
khoang, bao vé mdi trudng. Ung dung rong rdi ctia vi sinh vat xuat phat tir tinh da dang
vbn ¢ cua vi sinh vat. Viét Nam nam trong ving nhiét d6i va c6 mot hé vi sinh vat vo
cung phong pht. Nén vin hoa va k§ nghé 1én men lau doi da gop phan sang loc nhitng vi
sinh vat tiém ning cho cong nghé sinh hoc.

Hién tai Vién Cong nghiép Thuc pham dang bao ton va luu giit mot ngudn gen quan
trong cho cong nghiép thyc pham véi trén 1000 chiing vi sinh vat ¢é cac img dung khac
nhau tir 1én men ruou, bia, con, banh my, san xuét axit lactic, axetic, chuyén hoa chat
thom, lipid, sinh khang sinh, enzyme cho t6i cac ing dung trong bdo v¢ moi trudong, thue
an gia suc, diét trir sdu bénh. Pay 13 thanh quéa lao dong cta nhiéu thé hé cac nha khoa
hoc cong tac tai Vién cling nhu dong goép cua cac nha khoa hoc trong va ngoai nude
thong qua hop tac khoa hoc cong nghé trong nhicu thap ky qua. Muc tiéu cta dé tai la
duy tri va phat trién ngudn gen vi sinh vat hién c6 nham tao co s¢ ha tang phuc vu phat
trién cong nghé sinh hoc ciia dat nude.

1.3. Déi twong/pham vi va ndi dung nghién ciru

Pé tai “Bao ton va luu giit ngudn gen vi sinh vat cong nghiép thuc pham” 13 mot
trong nhitng nd lyc ciia Chinh pha Viét nam nham tao nén tang va phat trién nganh cong
ngh¢ Sinh hoc cua Vi¢t nam v6i nhitng nd1 dung chinh sau day:

- Piéu tra khao sat thu thip ngudn gen vi sinh vat céng nghiép thuc pham
- Bao ton va luu giir
- Panh gia ngudn gen

- Xay dung co s¢ dir ligu.



1.4. Tong quan tinh hinh nghién ciru trong va ngoai nuwéc

2.1.1. Ngoai nudéc

Thanh cong trong cong nghé sinh hoc phu thudc nhiéu vao sy da dang ngudn gen.
Chinh vi 1& d6 cac qudc gia ciing nhu cac cong ty 16n dang tap trung nhiéu cong stc, tién
clia vao viéc thu thap va nam giit nguon gen. Hién nay trén thé gidi co trén 600 suu tap
gen vi sinh vat. Piéu d6 c6 nghia 1a nhiéu nudc c6 khong phai chi mot suu tip ma 1a c6
nhiéu suu tap (hodc doc 1ap véi nhau, hodc lién két v4i nhau mot cach chat ch¢). Khong
mot nudc ndo mudn phat trién cong nghé sinh hoc ma khong c6 it ra mot suu tap gen vi
sinh vat. Suu tap gidng chuan cia My (ATCC) 1a suu tdp gen 16n nhat thé giéi. ATCC
hién co6 trén 50.000 chung vi sinh vat cac loai, ké ca virus, thuc khuan thé, cac dong té
bao dong thuc vat, cac plasmid, doan DNA, cac gen qui... Cac suu tap trén thé gidi hoat
dong theo nhitng hudng sau:

Sueu tdp, tuyén chon cdc gen quy da biét ciing nhw nhitng gen méi chwa dwoce nghién civu

Tir san xuat va moi trudng thién nhién. Doi vi ngudn gen Vi sinh vat, moi quan tdm
hang dau 14 nhimg gen c6 tiém ning ung dung trong cong nghé sinh hoc. Mdt vai vi du
c6 thé liét ké 13: gene ma hoa enzym chiu nhiét (trén 90°C) tir vi sinh vat séng trong subi
nudc nong, cac enzym hoat dong tdt & nhiét do thép tur cac vi sinh vat Chau Nam cuc, cac
gen sinh khang sinh méi, cic gen diéu khién qua trinh sinh tong hop chat mau
Astaxanthin tr Xanthophyllomyces dendrorhous 1am ting chat luong mau cta ca hoi,
enzym thuy phan lignin cho cong nghiép gidy, hé cytochrom P-450 trong chuyén hoé
thudc va cac hop chat thom...Nhimg gen nay mot khi duoc ing dung sé tao dot phd méi
trong cong nghé. Mot trong nhitng hudng phat trién ctia vai nim gan day 1a viéc suu tip
va thiét 1ap cac ngan hang gen tong thé tir moi truong. Theo do, toan bo DNA tir mbi
truong thién nhién (dat, nudc, chat hitu co...) s& duoc phan 1ap va bién nap vao céac
vector luu trit. Tir thu vién ndy cdc dong gen quan tdm c6 thé duoc tach dong va thé
hién. Diéu dang luu y 14 trong nhitng nim gan dy cc nudc phat trién dic biét quan tam
tGi ngudn gen voi nhitng tiém ning hau nhu chua dugc khai pha cua nhitg qudc gia dang
phat trién tai khu vuc nhiét d6i va can nhiét doi. Cac mang luéi nhu Asian Culture
Collection Network hay BioNET-INTERNATIONAL 14 vi du cia nhiing c6 gang nham
tan dung khai pha nguén gen nay. Pay ciing 1 co hoi cho cac qudc gia nhu Viét nam
tham gia, tiép can véi cong nghé cao trong linh vuyec vi sinh.

Nghién citu ddc tinh sinh hoc, va danh gid nguon gen

Viéc luu gitt ngudn gen sé trd nén vo nghia néu khong duge nghién ctru va danh gia.
Nhiing gen vi sinh vat dugc chon lgc s€ trd thanh vat li¢u tao ra nhitng gen mdi véi Gng
dung m&i hodc hoan hao hon. Céng viéc danh gia ban dau bao gém viéc phan loai dinh
tén Vi sinh vat thong qua cac didc diém hinh thai, sinh ly. Tai suu tap giéng Nhat ban



(JCM), Ha lan (CBS), My (ATCC) viéc dinh tén mot chung gidng v6i vi du nAm men can
thue hién trén dudi 60 test sinh 1y, sinh hoa. Ngoai ra con cin phai phan tich cac dic
diém thanh phan % G+C va A+T, loai CoQ, thanh phan thanh té bao. Hién nay cac suu
tap ké trén con tmg dung phuong phap doc trinh tir cic gen 18S rRNA, 26SrRNA, ITS
cho viéc phan loai va dinh tén. Tiép theo sau la viéc danh gia cac dic tinh sinh hoc cta
gen quan tim. Tai suu tdp gidng DSMZ cua Pic véi nhitng gen mi hoa protein hay
enzym ngoai viéc danh gia hoat luc, nhimg protein, enzym nay s& duogc tinh sach bang
2D SDS-PAGE sau d6 phén tich bang MALDI-TOF dé ddi chiéu véi ngan hang dir liéu
va dinh tén protein. Trong truong hop quan tim hon, cac doan trinh tu axit amin c6 thé
dugc gidi trinh tu, dua trén két qua do6 gen co thé duogc tach dong, doc trinh ty. Protein co
thé dugc thé hién, tinh sach va nghién ctru cdu tric bang NMR hay X-ray. Tat ca thong
tin thu thap s€ duoc luu trir vao ngan hang dir li€u va cac gen quy duoc bao quan phuc vu
nghién ctru khi can thiét.

Cac cong cu moi nhu chip DNA ciing bit dau duoc sir dung. V&i mot chip thong
thudong hién nay t6i 150,000 mau do co thé dugce két gan. V&i mat d6 gen 16n nhu vay co
thé xac dinh sy thé hién cta toan bd céc gen trong co thé hodc sy c6 mat cua bat ky vi
sinh vét nao trong mau pham.

Luwu giit va bao ton nguon gen

Do hiéu biét ctia con ngudi vé hoat dong cua cac gen phan nao con han ché, viéc luu
giit va bao ton nhitng gen quy mot cach don gian va hiéu qua nhét van duoc thuc hién
thong qua viéc bao t6n va luu giit co thé chu mang nhitng gen d6. Voi nhitng gen da
duoc nghién ctru k§ va/hodc cd nhu ciu str dung thudng xuyén, ching cé thé duoc giir
trong nhitng vector tach dong, trong tiéu ban DNA, va tham chi dudi dang s6 liéu may
tinh (cho nhimg gen ngin, c6 thé tong hop dé dang). Céc k¥ thuat bao quan té bao chu
thong dung nhét 1a dong khé, lanh sau, va trong Nito 1ong. Tai cac suu tip qudc gia cia
M§ (ATCC), Ha lan (CBS), Puc (DSMZ) giéng duoc luu gitt dong thdi bai nhidu
phuong phéap, nhung phuong phap bao quan trong Nito 16ng van 1a cha dao. Sir dung
Nito 16ng c¢6 thé bao quan hau nhu tit ca cac chung vi sinh vat. Phuong phap ndy cé chi
phi cao nhung an toan va bao dam giit vitng cac dic tinh ban dau. Phwong phap dong
khé 13 mot phuong phap rat thudn tién. Gidng sau khi dong kho co thé luu giir t6i vai
chuc nim ma khéng phai quan tdm gi nhiéu. Do nim trong cac dng thuy tinh da han kin
va trong chan khong nén nguy co 1ay nhiém 13 khong thé xay ra. Nhuogc diém chinh 1a
khong phai vi sinh vat ndo ciing c6 thé bao quan dugc bang phuong phap nay. Ngoai ra
cac phuong phap khac nhu ciy truyén, bao quan trong parafin, biao quan trong cat... van
con duoge st dung trong mot sd it trudng hop, chit yéu cho nhimg ddi twong dang trong
qua trinh nghién ctru. Nhu vay dé bao dam luu giir ngudn gen mot cach an toan can thiét
phai két hop ddng thoi nhiéu phuong phép.



Nghién ciru phdt trién nguéon gen

Nhitng gen quy hiém luén 13 dbi twong dugc quan tim dic biét cho nghién ciru phat
trién. Trong mdt sb it trudng hop nhitng gen ndy cé thé duoc truc tiép thé hién (gene
expression) va phuc vu trong san xuit. Véi da s trudng hop con lai, ngudn gen suu tip
duoc s& dung lam vat liéu dé tao nhitng gen méi phi hop hon véi yéu cau cong nghé.
Mot minh chimg cu thé 13 gen m3 hoa protein diét con trung cta vi khuan Bacillus
thuringiensis da duoc tng dung dua vao thuc vat dé tao kha ning ty khang con trung va
d6 c6 18 ciing 1a tng dung 16n nhét cua ki thuat gen trong tao gidng cay trong. Mot gen
kinh dién khac 13 gen ma hoa DNA-polymerase tir vi sinh vt Thermus aquaticus. Gen
nay duoc tach dong va thé hién dé tao enzym Tag DNA polymerase can thiét cho phan
tmg PCR. Chinh gen vi sinh vat ndy d3 gbp phan tao nén cudc cach mang cong nghé sinh
hoc ngay nay. Mot trong nhitng hudng phat trién méi trong thoi gian gan day 13 tng dung
Metagenomics véi viée thu thap sang loc toan bd DNA c6 trong mau phdm ma khéng
thong qua phan lap vi sinh vat. Véi Metagenomics ngudi ta cd thé khai thac da dang thién
nhién triét d& hon vi cho t6i nay theo udc tinh chi c6 khoang 0.1-1% vi sinh vat trong
thién nhién 1a c6 thé nudi cay duoc.

Phat trién co so dir liéu vé nguon gen

Viéc phat trién co s& dit liéu 12 mot trong nhirng cong viéc dugc quan tdm dac biét
nhim phuc vu nhu cu nghién ctu ciing nhu quang ba. Noi dung thong tin ctia ngudn
gen thuong bao gdm: ngudn gbe, phuong phap luu giir, trinh tr DNA, trinh tu axit amin,
dic tinh sinh hoc, tng dung, tai liéu lién quan, ban quyén... Tu liéu c6 thé duéi dang van
ban in 4n hodc thong tin dién tir. Trong thoi gian gan day, do tbc do phat trién qua nhanh
ctia co s dir liéu, mot sd suu tip nhu ATCC (M) d3 bo dan dang van ban in 4n va tip
trung chu yéu vao vian ban dién tir. Thong thudng cac co so dit lidu déu dugc két ndi véi
mang internet, tuy nhién chi mét phan thong tin dugc céng bd rong rii, phan con lai duge
phan quyén va bao mat nghiém ngjt.

Dao tao va ndng cao trinh do chuyén mon

Céc suu tip trong thoi gian gan day thuong doi hoi dio tao nhan luc véi nhimg noi
dung chinh sau: phan loai vi sinh vét, sinh hoc phan tir, xdy dung va quan ly co s¢ dir
lidu. Mot trong nhitng huéng phat trién ngudn nhan lyc trong cac suu tap 1a sy chuyén
mon hod cao d§. Mot nhan vién thuong chi dam nhi¢ém mdt nhom ddi tuong rit nho
nhung vé trinh d6 ho lai ciing thuong 13 nhitng chuyén gia hang dau vé linh vuc minh
dam nhiém. Diéu ndy da gitp cic suu tip nang cao hiéu qua cong viéc va kha ning canh
tranh.



2.1.2. Trong nwoc

Suu tap gidng Vi sinh vat & Viét nam da c6 tai cic co sé nghién ctru ngay trong nhiing
nam khang chién. Nhiing suu tip quan trong trong nudc bao gdm: Suu tap giéng Vi sinh
vat Cong nghiép Vién Cong nghiép thuc phdm, Suu tap giéng chuan Pai Hoc Qudc Gia
Ha nd1, Suu tap giéng cua Vién Cong nghé Sinh hoc, Suu tap giéng cua Vién di truyén
Noéng nghiép, Suu tp gidng ciia Vién Vé sinh Dich té... Suu tip gidng Vi sinh vat Cong
nghiép da c6 tir nhitng ngdy dau thanh lap Vién (1967) v6i 3 nhom vi sinh vét chinh 13 vi
khuén, nAm men va nim mdc.

Suu tap da duoc co quan chu quan tao diéu kién kinh phi, vat tu, nhan lyc cho viéc
luu gifr, bao quan va khai thac nguén gen. Nhiéu dé tai nghién ctru, du an da dugc thuc
hién dua trén ngudn gen nay. Suu tdp gidng di dong gdp rat nhiéu cho cong tic giang
day, nghién ctru va san xuat. Trong thoi ky kho khin cta dat nude cac co so san xuat da
mg dung vi sinh vat thuan chung cua suu tap giéng vi sinh vat cong nghiép trong san
xuét mi chinh, axit xitric, axit acetic, bia, rugu, chao, twong, xi dau, nudc chdm... dap tung
mot phan dang ké nhu cau san xuit va tiéu dung. Vién Cong nghiép thuc pham di thuc
hién san xudt & quy mod pilot cac ché phim enzym (o-amylaza, glucoamylaza,
glucoizomeraza, proteaza), cac axit amin (glutamin, lizin), va nghién ctru nang cao chat
luong cac san pham 1én men truyén thong. Hang nim suu tap giéng Vién Cong nghiép
thuc phdm cung cap trén 600 dng gidng gdc chat lwong cao cho cic co sd san xut,
nghién ciru trén pham vi ca nudc. Vi sinh vat voi nhitng gen quy hiém do cac nha nghién
ctru thu thap chon loc trong nhitng thap ky qua 13 von quy gép phan phat trién cong
nghép vi sinh, Ién men va enzym & nudc ta.

Hién nay Suu tip giéng Vi sinh vat Cong nghiép Thuc pham luu giit 287 chung chinh
thirc bao gdm 91 chung vi khuan, 69 nim mdc va 127 nAm men. Ngoai ra con ¢ trén
600 chung méi phan 1ap, tuyén chon hodc do cac can bd nghién cliru mang tr nudc ngoai
vé. Cac chung trong suu tap c6 nhidu dic tinh quy hiém nhu kha ning sinh cac enzym
thuy phan protein, tinh bot, celluloza & cac ché d6 khac nhau, cac vi sinh vt sinh axit
hiru co, vitamin, axit amin, khang sinh, protein di¢t con trung, chat mau thuc phém, bién
d6i chat thom. Mot lugng 16n cac chung dd va dang duoc sir dung trong 1én men bia,
ruou, tao ché pham thudc trir sau sinh hoc...tai nhiéu dia phuong trong ca nudec.

Do diéu kién kinh phi con han hep suu tip gidng méi chi tam dimg lai & cong tac luu
giit va bao quan gidng 13 chinh. Cac k¥ thuat duoc dua vao sir dung trong bao quan bao
gdm bao quan trong nito 16ng, bao quan dong kho, lanh su, trong cat, bang paraffin va
cdy truyén. Cong tac danh gia ngudn gen méi chi duoc thyc hién so bd, thong qua cac
dic tinh va thé hién bén ngoai. Théng tin vé suu tap giéng chua day du, cuc bo.

Tuy nhién, hién nay nhu cau cling nhu lugng giong cung cap dugc cho cac co s¢ san
xuat vira va nhd ngay cang tang di doi vadi su tang trudng cua nén kinh té. Nhu cau giong



phuc vu nghién ctru tmg dung ciing ting 1én do yéu ciu cua kinh té x3 hoi. Su phat trién
vuot bac ciia cong nghé sinh hoc trong thoi gian gan ddy va qua trinh mé cira da tao ra
nhiéu hudng nghién ciru va phat trién méi. Doi hoi vé sy da dang ciia ngudn gen trong
suu tp do vy cling trd nén rat cap thiét. Suu tdp gen 1a mot trong nhitng nén moéng co
ban ctia Cong nghé Sinh hoc. Dé phat trién Coéng nghé Sinh hoc viéc cung ¢b va phat
trién cac Suu tip gen gidng vi sinh vét can nhan dugc sy quan tim ding mic va kip thoi.



2. THU'C NGHIEM

2.1. Phuong phap tién hanh nghién ctru

2.1.1. Bdo qudn vi sinh vdt trong nito long

Ngoai cac phuong phap bao quan nhu ciy truyén, bao quan trong cét, bao quan dudi
paraffin, bao quan lanh sau, bao quan dong kho, trong nim 2008, bao ton gen Vi sinh vt
Cong nghiép thuc pham di tién hanh bao quan luu giit cac chung vi sinh vat trong nito
long. Viéc bao quan dugc thyc hién bao quan dugce tién hanh theo quy trinh sau:

Chudn bi dung cu

Luya chon loai dng hut bang chat liéu polypropylene (cé thé sir dung loai dng hut sira,
nuéc hoa qua), cit ngan thanh timg doan 2-3 cm. Dung panh kep chit mot dau va han
bang ngon lira. Pt dng vao hop va hap vo tring. Hap vo tring cac dng nut xody chuyén
dung cho bao quén nito 1ong (khong dung cac loai khac vi néu hd vi dng ¢ thé bi nd khi
14y ra tir nito 10ng).

Chudn bi méi truong

Méi truong nudi ciy sinh khoi va kiém tra do phan trim song sot cia mau giéng 1a
moi trudng nudi cay chon loc. Can va hoa tan cac thanh phan mdi truong trong nudc cat
theo thir ty da cho. Phan phdi moi truong vao cac binh tam giac. Pay nut bong, khir tring
& diéu kién phu hop cho ting loai méi truong. Mbi trudng bao vé co ty 16 sira tach bo
10% (w/v), hoac glycerol 10% (v/v), hoac dimethyl sulfoxide (DMSO) 5% (v/v). Mé1
truong bao vé can dugc tiét tring bang phuong phap Pasteur, hoic mang loc vi khuan
hoac ¢ 121°C trong 15 phut.

Chudn bi mau giong

Mot mau giéng vat liéu can bao quan 13p lai khong it hon ba lan. Khong duge chon
nhitng khuan lac riéng biét trong cic lan cdy chuyén lam gidng (tranh dot bién sinh
truong). Viée 1y miu duoc tién hanh sao cho miu kiém tra phai 13 mau thuan. Nguoi lay
mau phai duoc hudn luyén va c6 kinh nghiém trong viéc lay mau. Trong qué trinh ldy
mau, van chuyén va xtr Iy mau phai dam béo tranh sy tap nhiém tir bén ngoai va dam bao
duoc tinh nguyén trang ban dau.

Chudn bi dich huyén phis theo 2 céch
(a) - Chuan bi dich huyén phu tir mu gidng nudi cay trén méi trudng thach nghiéng:

Cac mau gidng duoc nudi ciy trén moi truong thach nghiéng thich hop. Sau khi té
bao phat trién tot, 6n dinh (pha sinh truéng), thu sinh khéi vi sinh vat dé tién hanh bao
quan. Dung pipet v trung hut 5 ml moéi truong dinh dudng (NB) chtra 10% (v/v)
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glycerol hodc 5% (v/v) DMSO hoic 10% (w/v) sita tich bo vao mdi 6ng thach nghiéng.
Dung dung cu vo tring danh tan toan bo sinh khéi trén bé mit thach nghiéng vao moi
trudmg, sau d6 hit toan bo dich huyén phu té bao, dam bao mat do té bao it nhat 1a 10° té
bao/ml. Dung pipet v trung phan 200 ul cta dich huyén phu té bao vao bng
polypropylene da thanh tring va han mot dau. Kep dau con lai va han bing ngon lira.
bat ampul trong ta lanh 5 °C trong 30 phut dé dat duoc sy 6n dinh gitra té bao va moi
truong.

(b) - Chuan bi dich huyén phu tir miu gidng nudi ciy trén moi truong dich thé:

Cac mau giéng dugc nudi ciy trén méi trudng dich thé thich hop. Sau khi té bao phat
trién tot, on dinh, tién hanh bao quan bang nito 16ng. Dung pipet vo tring bo sung mot
lugng 20% (v/v) glycerol hodac 10% (v/v) DMSO hoac 20% sita tich bo da khir trung
bang thé tich cia dich vi sinh vat dé dat nong do glycerol cudi cing 10% (v/v) hodc
DMSO 5% (v/v) hoic sita tach bo 10% (w/v). Lac nhe dé thu dugc dich huyén phu té bao
ddng déu, dam bao mat do té bao it nhat 1a 10® té bao/ml. Dung pipet vo tring phan 200
ul ctia dich huyén phu té bao vao dng polypropylene di thanh tring va han mot dau. Kep
dau con lai va han bang ngon lira. Dit 3 - 4 dng vao cac ampul chuyén dung, vin that
chat (néu hé ¢6 thé nd 6ng) va dat trong ti lanh 5°C trong 30 phut dé dat duoc su 6n dinh
giira té bao va moi trudng.

Qua trinh bao quan bc%ng nito long

Dit dng polypropylen vao cac dng nit xody chiu lanh, dé trong hop sau d6 dit vao
budng 1am lanh ctia may lam lanh va lam lanh t&i -35°C trong 1h. Nhanh chong chuyén
hop chua gibng dén vi tri bao quan cudi cung trong binh nito 10ng (nhiét do tir -156°C
dén -196°C).

Ghi chii: Can di ging tay poleyolefin khi thao tac dé tranh bi bong tay
Kiém tra giéng

Dinh ky hang nim kiém tra d6 séng sot va dic tinh sinh hoc cua giéng. Chi cho phép
giir lai cac gidng c6 do sdng st va co hoat tinh sinh hoc 6n dinh nhu gidng gdc. Dung
moi truong nudi cay chon loc 13 méi trudng dé kiém tra. Moi trudng duoc pha ché theo
thi tu cac hoa chat trong thanh phan da cho. Sau d6 phan phdi vao cac dung cu thuy tinh
d4 chuan bj trude rdi khir tring ¢ nhitng diéu kién phu hop. Dé ngudi méi truong dén 45-
50°C rdi phan phdi vao cac dia petri vo tring. Thao tic nay duoc thyc hién trong diéu
kién v6 tring. Nudc mudi sinh 1y (NaCl 0.85%), khong chira cac hop chat nito, sau khi
khir trang c6 d6 pH 1a 7.0 duoc str dung lam dich pha lodng. Phan phdi dich pha lodng
vao cac 6ng nghiém c6 dung tich thich hop véi mot lwong sao cho sau khi khir tring, mbi
dng nghiém chia 9 ml. Lam nat bong va khir tring ¢ 1 atm (121°C) trong 30 phit. Néu
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chua st dung ngay, dich pha lodng can duoc bao quan trong ti lanh & nhiét d6 4 - 10°C,
thoi gian bao quan khong qua 1 thang ké tir ngdy chuén bi.

Ghi chi: Dé tranh 1am anh hudéng dén cac vi sinh vat do thay doi nhiét 6 dot ngot,
nén diéu chinh nhiét do cua dich pha loang dén nhiét do phong thtr nghiém trudce khi sur
dung.

Chudan bi dich huyén phii té bao

Lay 6ng gidng bao quan can kiém tra ra khoi binh nito 10ng, cho bing tan tir nhién
(trong diéu kién phong thir nghiém). Lau bén ngoai ctia ng bang gac v tring c6 thim
etanol 70% (v/v). Cit éng polypropylen trong diéu kién vo tring. Dung bom tiém di vo
trung hut 0.1 ml dich huyén phu trong éng nghiém cho vao 9.9 ml dich pha lodng, tranh
cham bom tiém vao dich pha lodng. Tron k¥ bang cach dung mot pipet vo tring khac hut
1én xudng 10 1an hodc bing dung cu tron co hoc trong 5-10 gidy. Tiép tuc pha lodng t6i
107, 10,107, 10, 107"

Cdy mau

Dung pipet vo trung ldy tir dich mau pha lodng mot lugng 50 pl miu cdy vao 1 dia
petri chira méi truong di chuan bi sin. Mdi mau pha lodng duoc cdy vao 3 dia petri (mdi
d6 pha lodng sir dung 1 pipet vo trung riéng). Dung que gat v tring gat déu dich miu
trén bé mat thach, doi khd bé mit thach, up nguoc dia petri, dé trong tu 4m vé6i nhiét do
va thoi gian thich hop. Dém sb luong khuan lac dic trung ctia mau giéng vi sinh vét trén
moi dia petri.

2.1.2. Mi trwong nuéi cdy va bio qudn giong

Moi truong thach dinh duong (Nutrient Agar)

Cao thit bo (beef extract) 3g
Pepton 5¢g
Thach 20g
Nude cit 1000 ml

Chinh vé pH 7.0, thanh tring 121°C/15 phit.

Moi truong Corynebacterium Agar

Casein peptone tryptic digest 10 g
Cao ndm men (Yeast extract) 5¢g
Glucose 5¢g
NaCl 5¢g
Thach 20g
Nuée cat 1000 ml

Chinh vé pH 7.2 — 7.4, thanh tring 121°C/15 phit.
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Moi truong Trypticase Soy Yeast Extract Agar

Trypticase Soy Broth
Yeast extract

Thach

Nudc cat

Chinh vé pH 7.0 — 7.2, thanh tring 121°C/15 phit.
Moi truong MRS

Pepton

Cao thit (beef extract)
Cao nim men (yeast extract)
Glucose

Tween 80

K,HPO,

Sodium acetate
Triamonium citrate
MgS0,.7H,0
MnS0O4.4H,0

Nudc cat

Chinh vé pH 6.2 - 6.6, thanh trang 121°C/15 phut .

Moi truong Gluconobacter Oxydans Agar

Glucose

Cao ndm men
CaCO;
Thach

Nudce cat

Chinh vé pH 6.8, thanh trung 121°C/15 phat.

Moi truong YS

Tinh bot tan
Cao ndm men
Agar

Nudc cat

Chinh vé pH 7.0, thanh trung 121°C/15 phut.

Moi truong LB

Cao nAm men
Tryptone
NaCl

30¢g
3g
20g
1000 ml

02¢g
0.05¢
1000 ml

100 g
10 g
20g
20g
1000 ml

10 g

2g
20g
1000 ml

10 g
10g
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Nudc cit
Chinh pH vé 7.0. Thanh tring 121°C/15 phut

Moi truong YM:
Cao ndm men
Malt extract
Peptone
Glucose
Nudc cat

Thanh tring 121°C/15 pht

Moi truong YPD
Cao ndm men
Tryptone
Glucose
Nudc cat

Thanh tring 121°C/15 pht

Moi truong Czapeck co ban khong cacbon
(NH4),S0,
K,HPO,
KCl
MgS0,.7H,0
FeS0O,.7H,0

Moi truong Mandel x1 (cho 1000 ml)
(NH4),S0,
Urea
KH,PO,
CaCl,
MgS0,.7H20
CoCl,

Moi truong PDA

1000 ml

10 g
1000 ml

10 g
10 g
20g
1000 ml

0.2%
0.1%
0.05%
0.05%
0.001%

2g
05¢g
05¢g
045¢
05¢g
0.05¢

Dung 300 g khoai tay got vo, thai chi, rira sach, thém 1.4 lit nudc, ninh trong 2 gio.

Thu 14y 1 lit dich, thém 20 g glucose, 20 g agar, khudy déu, dun sdi trong 5 phit, chia vao

cac 6ng nghiém, hip thanh tring 121°C/20 phuat. Dé nghiéng moéi truong, chd ngudi roi

bao quan trong ta 4°C.
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2.1.3. Phan tich hoat tinh cellulaza theo dinh luong dwong khir Somogyi — Nelson

Pay la phuong phap duogc sir dung rong rdi dé dinh luong duong khir do ¢6 vu diém
1a d6 nhay rat cao. Nguyén 1y co ban cua phuong phap nay 1a duong khir bi oxy hoa boi
Cu®’ trong mdi trudng kiém, sau d6 Cu,O tao ra s& khir phtc chit arsenomolybdate dé
tao thanh san phdm c6 mau xanh. Luong duong khur c6 trong dung dich s€ dugc xac dinh
gian tiép qua luong phtc tao thanh.

Nguyén ly cua phwong phdp

CO;* + H,0 - HCO; + OH'
HCO;5 + H,O - H,CO; + OH’
RCHO + Cu*" +OH — RCOOH + Cu,0 + H,0
Cu,0 + H,SO, - Cu,SO,4 + H,O
2Cu" + MoO,* — Cu’" + Molybdenum blue
Dung dich Somogyi I (Thanh phan cho 1 lit)
Na,CO; 24 ¢
NaHCO; l6 g
K-tartrate 12 ¢
CuSO, 4¢
Na,SO, 180 g
Céch pha:

¢ Dung dich A: hoa tan Na,CO;, NaHCO;, K-tartrate va 144 g Na,SO, trong nudc,
va nang thé tich 1én 800 ml
< Dung dich B: hoa tan CuSO, va 36 g Na,SO, trong nudc, nang thé tich 1én 200ml
Trudce khi str dung, tron dung dich A va B voi ti 1€ 4:1

Dung dich Somogy II (Thanh phan cho 1lit)

(NH4)6M07024.4H20 50 g
Dung dich H,SO,4 dac (96%) 42 ml
NazHASO4.7H20 6 g

Céch pha:

+» Hoa tan (NH4)sM0,0,4.4H,0 trong 900 ml nudc, bo sung 42 ml H,SO, déc

+*» Hoa tan Na,HAsO,4.7H,0 trong 50 ml nudc cAt
Tron 2 phan véi nhau, nang thé tich 1én t6i 1 lit, gitr 48 tiéng & 37°C trong binh t6i mau,
sau d6 méi dugce dung.

Phwong phap phan tich

Cho 0.5 ml dich chiét enzyme tho vao éng nghiém c6 chtra 0.5 ml CMC 1% pha
trong dém Na-acetate 0.1M pHS5. Tién hanh phan tmg & 50°C trong 180 phat. Thém 1 ml
dung dich Somogy I vao va dun sbi trong 10 phut, sau d6 lam lanh ngay bang nudc da.
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Thém 1 ml dung dich Somogy II vao, vortex déu, bd sung 6 ml nudc cit, vortex va dem
ly tam 12000 rpm trong 5 phat. MAu sau khi ly tAm thi tién hanh do phd hap thu & budc
song 760 nm. Vi mau ddi chimg, thay enzyme thoé va CMC 1% bang 1 ml dung dich
dém Na-acetate 0.1M. Voi mau trude phan tng, thay CMC 1% bang 0.5 ml dém Na-
acetate 0.1M.

Xay dung dwong chudn

Chuan bi dung dich Glucose 10 mg/ml, ding dung dich Na-acetate lam dung méi pha
lodng. Tir d6 pha tiép thanh cac dung dich glucose véi cac ndng d6 khac nhau nhu 0.01;
0.05; 0.1; 0.15; 0.2; 0.25; 0.3; 0.35; 0.4 mg/ml. Tién hanh xay dung duong chuin bﬁng
cach cho 1 ml dung dich Somogy I vao dng nghiém c6 chira 1 ml dung dich dudng. Sau
d6 dun soi trong 10 phat va lam lanh ngay bang nudc da. Thém 1 ml dung dich Somogy
II vao, vortex déu, bo sung 6 ml nude cat, vortex va dem ly tim 12000 rpm trong 5 phut.
Mau sau khi ly tAm thi tién hanh do d¢ hip thy & budc song 760 nm. Véi mau ddi ching,
thay 1 ml dung dich duong bang 1 ml dung dich dém Na-acetate 0.1M

7 -
6 y =14,814x
R=0
*
5 (Y
>

4 .
0
8
<3 e

.

2 .

1 .

0 T T T T T T T T )

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 04 0,45
Nong do glucose (mg/ml)

Hinh 1. D6 thi duong chuan phuc vu dinh lugng duong khir theo phwong phap Somogyi
— Nelson.

Phuong trinh dudng chuan: y = Abs = ax

Luong duong khir: x (mg/ml) = Y < E
a

Y
)="-"5 xE
x(rmeb) =7 0.18
Hoat lic enzyme: IU = (x;- Xo)x E x min™ x mI”
E

~ 0¥ 018 x180% 0.5
Trong do:
Xo :Puong khir ctia mau trudc phan tng, pmol
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x; : Puong khir cia mau sau phan tng, pmol
yo : Chisb Abs cia mau trudc phan tng

y, : Chi sb Abs ciia mau sau phan Gmg

E : Do pha lodng tong

Sy ¢6 mit cia dudng khir trong dich phan tng dugc phét hién bang cach dun nong
100°C trong 10 phut hdn hop dich phan Gmg va dung dich Somogyi. Nhitng mau chuyén
mau vang sau phan ung trén dugc xac dinh la chira duong khur. Nguyén li cua phan ing
nay 1a: Cu®" oxi hoa dudng khir trong méi trudng kiém tao thanh Cu,O ¢6 mau nau do.

2.1.4. Phan ldp cac chiing sinh cellulase

Mau phan 1ap duogc ldy tir nhiéu noi khac nhau va duge bao quan trong ta 4°C. Tién
hanh phan 1ap trén méi trudng Czapeck co ban khong cacbon bd sung thém 0.2%
sucrose, 1% bot giéy, 2% agar. Léy lg mau cho vao mot 6ng nghiém chura 9 ml nudc vo
trung, lac déu. Hat 1 ml dich dwa vao 6ng nghiém chira 9 ml nuéc vo tring thir hai. Ding
pipet hiit 100 pl dich tir méi dng nghiém trén vao dia petri c6 mdi truong phan 1ap. Dung
que trang thuy tinh trang déu mau trén bé mit moi truong. Sau moi lan trang, khir tring
que cdy bang cach ngam trong con 70° rdi d6t trén ngon lira dén ga. Cac dia petri sau d6
duoc 1 trong diéu kién 30°C trong 2 - 7 ngay.

2.1.5. Dién di SDS-PAGE va Zymogram
Chudn bi mau chay dién di

Mau chiét enzyme tho duoc ly tAm 10000 rpm/5 phuat/2 1an sau d6 dem c6 ddc chan
khong trong 6ng eppendorf. Hoa tan mau trong sample buffer véi lwong thich hop. Lac
déu va dun 4 phat & 100°C (dé gidn mach protein). Sau d6 ly tim 10000 rpm trong 30
gidy. Mau chuén bi xong phai dién di ngay, hodc dé khong qua 2 gid ¢ 2°C (trén d4).

Phuwong phap dién di SDS-PAGE

Chuan bi ban gel c6 thanh phan theo thi ty nhu sau:
Phan gel phan tich 10%

Nudc cat 3ml
30% Acrylamide 2.5ml
1.5M Tris-HCI (pH=8,8) 1.9 ml
10% SDS 80 ul
30% APS 15 ul
TEMED 15l
Phan gel ¢6 5%
Nude cat 1.385 ml
30% Acrylamide 0.415 ml

17



Sau khi d6 16p gel phan tach thi cho ngay mét 16p ethanol 100% 1én trén, cho 30 phut

IM Tris-HCI (pH=6,8) 0.62 ml

10% SDS 25 ul
30% APS 7.5 ul
TEMED 7.5 ul

dé gel d6ng. Loai bo 16p ethanol va d6 tiép 16p gel cd, gan lugc, chd 30 phut dé gel dong.

Dit ban gel vao budng dién di va tién hanh nap mau. Chay 120 V trong khoang 2 gio.

Két thuc chay gel thi tién hanh nhudém nhu sau:

Nhuém gel trong 100 ml CBB ¢ 50°C trong 1 h hodc 1au hon d¢é CBB bit mau véi

protein.

Tay mau bang dung dich tdy I & 50°C/30 phut, 1ap lai 2 14n mdi lan 100 ml.

Ngam gel trong 200 ml dung dich ty II & nhiét d6 thudng, kém theo lic dén khi

thay rd cac vach mau xanh.

Phuwong phap dién di zymogram

Nguyén tac: Trude tién hdn hop gdm cac enzyme va protein dugc phan tach trén gen
SDS ¢6 bd sung co chit CMC. Sau khi phén tach, phan tmg enzyme duoc tién hanh trong
gel, enzyme c6 mit s& thuy phin co chat CMC. Sau phan tmg, ban gel s& dugc nhuém

bang Congo Red. Nhitng phin co chit bj enzyme thuy phan s& khong bit mau thude

nhudm, va do do6 tao nén cac bang mau sang hon so voi mau nén cua gel.

Phwong phdp tién hanh: Cac budc tién hanh giéng nhu phuong phap SDS-Page véi

thanh phan ban gel nhu sau:

Phan gel phan tach 10%

CMC 1% (0.03 g CMC trong 3 ml nudc cat) 3 ml

30% Acrylamide 2.5ml
1.5M Tris-HCI (pH=8.8) 1.9 ml
10% SDS 80 ul
30% APS 15 ul
TEMED 15 ul

Phan gel ¢d 5%

Nudc cat 1.385 ml
30% Acrylamide 0.415 ml
IM Tris-HCI (pH=6.8) 0.62 ml
10% SDS 25 ul
30% APS 7.5 ul
TEMED 7.5 ul
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Két thuc chay gel thi tién hanh nhudém nhu sau:

— Ngéam gel trong 100 ml Triton x2%, lic 30 phut (1am 2 1n).

— Ngéam gel trong 100 ml PB lanh 0.1M, lic 15 phut (1am 2 14n )

— Ngéam gel trong 100 ml PB 4m 0.1M trong 1h - 12h/50°C

— Nhuom gel trong 100 ml Congo Red 0.1%, lic 30 phat (bt mau phan tng)

— (b dinh mau bang cach rira gel trong 200 ml NaCl 1M, rira 2 1an, mdi lan 15 phut.

2.1.6. Pdinh gid da dang sinh hoc trong banh men Vigt Nam bang ky thuit DGGE
Bdo ton banh men

Qua trinh thu thap banh men dugc tién hanh trong khoang thoi gian tir nim 2004-
2006. Vi tri thu thap mau trai rong khe“'lp cac vung trén toan lanh thd Viét Nam, bao gém
ca 3 mién Bic - Trung - Nam. Dia diém thu thap bao gém ho dan cu tai cac lang nghé va
cac chg dia phuong. Banh men sau khi thu thap dugc bop min trong cac tii nhyua vo trung
t6i kich thuée nho hon 1 mm. Sau d6, mau banh men dugc chuyén vao cac éng thuy tinh
vo tring (duong kinh dng =10 mm) va nip bang niit béng. Cac mau banh men nay dugc
lam khoé qua dém bang may dong kho Lioalfa-6, Telstar (Spain). Khi 4p suat trong
khoang lam kho dat 1x107% - 5x10% mbar (nhiét d¢ khoang lanh 1a -80°C) céc 6ng thuy
tinh dugc cét va bit kin nho mot dén kho oxy. Sau do éng bdo quan dugc dan nhan va bao
quan trong cac hop nhya & nhi¢t do 4 - 10°C.

Tdch DNA tir cdc mau banh men

Pé dam béo tinh dai dién, ching t61 tién hanh phan tich 52 mau banh men tir cac
ving mién khac nhau. Khoang 0.1 g banh men sau dong kho dugc hoa vao 1 ml 2xSSC
(NaCl 0.3M, sodium citrate 30 mM) (Sambrook et al., 1989) trong 6ng 1.5 ml va @ & 99
°C trong 10 phut. Sau d6 1i tam 10000 vong/phut trong 5 phit va loai bo phan dich long
phia trén. B6 sung 200 pl nude cit vo tring, 200 pl phenol-chloroform (1:1) va 300 pl bi
thity tinh (dudng kinh 0.2 - 0.5 mm). Pha té bao vi sinh vat bang may lic bi trong 4 phit.
Sau d6 li tAm 10000 vong /phut trong 10 phut. Thu dich trong phia trén sang dng méi va
tién hanh tia v6i 2.5 1an thé tich ethanol 100%. U cac éng ¢ -20 °C trong 30 phut sau do
li tam 10000 vong/phut trong 10 phat. Thu tia phia dudi va rira hai lan bang con 70%.
Lam kho con va hoa tan trong 50 pl nudc cit vo tring. Tinh bot con sot lai trong mau e
ché manh m& phan tng PCR, vi viy DNA tong sd dugc tinh ché bang kit ciia Fermentas
(USA).

Khuyéch dai DNA va DGGE

Thanh phﬁn vi sinh vét trong banh men dugc khao sat bﬁng cach khuyéch dai mot
phan cia gene mi hoa ribosome RNA tir DNA tong sb. Déi véi vi khuan, cip mdi
16F945 (5’-GGGCCCGCACAAGCGGTGG-3") (Wagner - Dobler et al., 1998) va
16R1401 (5’-CGGTGTGTACAAGACCC-3’) (Niibel et al., 1996) tuwong Gng vodi cac vi
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tri 927 - 945 va 1385 - 1401 trén 16S rDNA cia Escherichia coli duge st dung dé tong
hop doan DNA dai 470 bp. Twong tu nhu vy véi ndm va ndm men, ving D2 cia 26S
rDNA dugc khuyéch dai nho méi cap modi NL3A (5’-GAGACCGATAGCGAACAAG-
3’ va NL4 (5’-GGTCCGTGTTTCAAGACGG-3’) (Kurtzman and Robnett, 1997). Viéc
st dung toan bd vung D1/D2 dai 610 bp NL1(5’-GCATATCAATAAGCGGAGGAAAA
G-3’) va NL4 (Kurtzman and Robnett, 1997) cling dugc khao sat. Khoéa GC dai 40
nucleotide (5’-CGCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGGG-3’)
(Davies et al., 2004) dugc gin vao dau 5’ clia cac moi nguoc (16R1401GC and NL4GC).
Phan tng khuyéch dai duoc tién hanh riéng ré& cho ting nhém vi sinh vét trén may
GeneAmp 9700 (PE - Applied Biosystem, USA) vdi chu ky PCR: 95 °C trong 2 phut; 35
chu ky 94 °C trong 30 gidy, 60 °C trong 40 gidy, 72 °C trong 1 phut; chu ky cudi kéo dai
72 °C trong 7 phut.

San pham PCR duoc phan tach trén gel kich thudc 20x20 cm chira polyacrylamide
9% (37.5:1 acrylamide: bisacrylamide) véi dai gradien tir 20% - 60% (gel 100% bién tinh
¢6 ndng do urea 7M va formamide 40% (v/v) trong 1xTAE (Tris 40 mM, acetic acid 20
mM, EDTA 1 mM)). Qué4 trinh dién di duoc tién hanh ¢ diéu kién 60°C va 70 V trong 16
h sir dung bé DGGE 6L (Scie-Plas, UK). Sau d6 gel duoc rira bang nudc deion trong 30
phut dé loai bo chat bién tinh (urea va formamide), nhudém trong 0.5xTAE chira 0.5
ng/ml ethidium bromide va hién thi bang Benchtop Ultraviolet Transilluminator (VWR
Scientific, USA). Hinh anh duoc ghi lai bang maiy Camedia 4000Z digital camera
(Olympus, Japan).

Xdc dinh cac bang DGGE

Cac bang DNA dai dién dugc danh dau va cit dusi UV. Mbi bang dugc dung trong
ong riéng, sau do rira voi 1 ml 0.5xTAE va 1 ml nudc deion. Ethidium bromide dugc loai
b6 bang 1 ml isopropanol va gel dugc duoc 1am kho trong khong khi. B sung bi thuy
tinh (70 pl) nude deion (150 pl), sau d6 dong hod bang may lic bi trong 4 phit. Ly tdm
10000 vong/phit va thu dich 16ng phia trén 1am khuon cho phan tmg PCR tiép theo. Cac
bang duoc khuyéch dai mét 1an nira su dung cap mdi DGGE ban dau va kiém tra mutrc do
sach béng DGGE. San phém PCR sau d6 duogc tinh sach béng QIAEX II, doc trinh tu st
dung moi khong chtra khoa GC. Két qua doc trinh ty dugc so sanh véi co s dit liéu trén
GeneBank nho giao dién BLAST tai http://www.ncbi.nlm.nih.gov (Altschul et al., 1997).

2.1.7. Phan tich trinh tw DNA

Vi sinh vat dugc nudi cdy trén moi truong YMA (0.3% yeast extract, 0.3% malt
extract, 0.5% peptone, 1% glucose, 2% agar) trong 3 ngdy & 25 °C. Mot vong que cay
duoc chuyén vao 6ng eppendorf chira 1 ml dém 2xSSC va u & 99 °C trong 10 phat. Té
bao dugc thu nhan va rira mét 1an bang 1 ml nude cat vo tring. Sau d6 bd sung vao mdi
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dng khoang 75 ul hat thay tinh (dwong kinh 0.2-0.5 mm), 75 pl phenol-chloroform, va
100 pl nuée. Ong duoc lac & 1400 rpm trong 10 phit va ly tim ¢ 10000 g trong 10 phit.
Phan dich trong phia trén duoc sir dung chuyén sang 6ng méi va sir dung truc tiép lam
khu6n cho PCR.

Phan doan ITS-D1/D2 dugc khuyéch dai str dung cap moi ITS1 va NL4 trén may
GeneAmp® PCR System 9700 (PE Applied Biosystems). Diéu kién nhiét cho PCR nhu
sau: giai doan bién tinh ban dau & 94°C trong 30 gidy sau d6 1a 35 chu ky nhiét & 94 °C
trong 30 gidy, 52 °C trong 40 gidy va 72 °C trong 60 gidy. Giai doan kéo dai cudi cing
duoc thuc hién & 72°C trong 7 phat. San pham PCR duoc tinh ché bang QIAEX II
(Qiagen). Viéc giai trinh tw DNA duoc thyc hién st dung cac moi da cong bd 1a ITSI,
ITS4, NL1, va NL4 (Kurtzman & Robnett, 1998; Esteve-Zarzoso, 1999) st dung thiét bi
giai trinh ty DNA sequencer 377 ciia Applied Biosystems. D¢ phan tich pha hé, trinh tu
DNA dugc so sanh véi cac trinh ty da c6 trong GenBank st dung giao dién tim kiém
nucleotide-nucleotide BLAST cua National Center for Biotechnology Information,
Bethesda, USA (http://www.ncbi.nlm.nih.gov) (Altschul et al., 1997). Nhiing trinh ty gan
nhat duoc xtr 1y bang BioEdit (Hall, 1999) va so sanh st dung ClustalX version 1.81
(Thompson et al., 1997). Gia tri phat cho gap ¢ dinh va gap troi tuong tng 1a 10 va 0.2.

Cay pha hé duoc tinh toan dua trén sy khac biét gilta cac trinh ty theo phuong phéap
Kimura (Kimura, 1980) va st dung thuat todn neighbor-joining (Saitou & Nei, 1987)
trong ClustalX. Phan tich bootstraps duoc thuc hién thong qua 1000 nhém ngau nhién
(Felsenstein, 1985). Cay pha hé dugc dung sir dung phan mém TreeExplorer version
1.21.

2.1.8. Ddnh gid khd néng lén men & nhiét dj cao ciia nim men
Padnh gid kha ndng phat trién & nhiét dé cao

Nam men duoc cdy ra 6ng thach nghiéng trén moi trudng Malt-glucose agar. Hoa 1
vong que ciy sinh khéi vao 1 ml nuéc cat da thanh trung. Hat 0.2 ml giéng dang long
cho vao 16 cia dia in ddu bang inox di thanh trung. Panh du cic chung 1én trén dia moi
truong thach nuoi céy nidm men Malt-glucose 2°Bx. Nudi céy O cac nhiét do 37°C, 38°C,
39°C, 40°C, 41°C, 42°C, 43°C va d4nh gia két qua sau 48 gio.
Danh gia kha nang lén men tgo con & nhiét do cao

Chung gidng duoc hoat hoa trén moi truong ng thach nghiéng chtra Malt-glucose
agar va cdy truyén mot vong que cdy vao 4 ml méi truong long (glucose 10%, yeast
extract 0.5%). Sau khi nuéi cdy 24 gio ¢ nhiét do 28°C b6 sung 36 ml mdi truong 1én
men (glucose 20%, yeast extract 0.5%) va u & cac nhi¢t do 38°C, 39°C, 40°C, 41°C,
42°C. Sau 36 gid 1én men ndéng do con duoc xac dinh bing may cat Ebulliometer
(Dujardin-Salleron Model 360) va lugng dudng sot duoc xac dinh bang khuc xa ké.
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2.2. Két qua thwe nghiém va théo luin

2.2.1. Diéu tra khdo sdt thu thdp nguén gen

Trong nim 2008 Bao tdn gen Vi sinh vat Coéng nghiép Thuc phidm tiép nhan 171
chung vi sinh vat (toan bd 1a nAm men) tr Vién Ruogu Bia Nudc giai khat, thu thip thém
10 chiing ndm men c6 kha ning chiu ap suat thAm thiu cao, 5 chiing nAm méc tir cac suu
tap khac va phan lap duoc 277 ching nAm mdc c6 kha ning sinh cellulose va 10 chung vi
khuan Bacillus tir mAu thirc dn gia stc.

2.2.1.1. Tié'p nhdn toan bé bao ton gen tur Vién Ruwou Bia Nudc giai khat

Mot trong nhimg nhiém vu 16n ma ching t6i thyc hién trong nam 2008 13 tiép thu
toan bod bao ton gen vi sinh vat cia Vién Rugu Bia Nudc gidi khat (RIB). Tur danh sach
194 chung cua RIB chung t6i nhan ban giao 185 ching, trong d6 7 ching vi khuén, 7
chung ndm méc va 171 chung ndm men. Tinh trang ching giéng sau khi tiép nhan nhu
sau:

- 07 chung vi khuén ¢ dang dng thach nghiéng di mat strc séng va bi loai bd

- 07 chung nAm mdc bi tap nhiém qua nhiéu va khong dung véi tén trong suu tap

cling bi loai bo

- 171 ching nAm men trong tinh trang con stc séng. Tat ca nhitng chung nay da
duoc 1am sach lai va bao quan bang ca hai phuong phap déng khd va bao quan
trong ni to long.

Sau day la danh sach cac chung tir RIB cling nhu tinh trang cua chung.

Bdng 1. Danh sach cac chung tir RIB cling nhu tinh trang ctia chung.

TT | Ky hiéu 1\;[;}1;0 Tén khoa hoc Ngudn gbe Tinh trang

1 Bl 1010 | Saccharomyces cerevisiae' Anh ++
2 B2 1011 | Saccharomyces cerevisiae' Anh ++
3 B3 1012 | Saccharomyces cerevisiae' Nhit ++
4 B4 1013 | Saccharomyces cerevisiae' Nhit ++
5 B5 1014 | Saccharomyces cerevisiae' buc ++
6 B6 1015 | Saccharomyces cerevisiae' Phap ++
7 B7 1016 | Saccharomyces cerevisiae' Phap ++
8 B8 1017 | Saccharomyces cerevisiae' Phap ++
9 B9 1018 | Saccharomyces cerevisiae' Phap ++
10 B10 1019 | Saccharomyces cerevisiae' Tiép ++
11 Bl11 1020 | Saccharomyces cerevisiae' Tiép ++
12 B12 1021 | Saccharomyces cerevisiae' Tiép ++
13 B13 1022 | Saccharomyces cerevisiae' Tiép ++
14 B14 1023 | Saccharomyces cerevisiae' Tiép ++
15 B15 1024 | Saccharomyces cerevisiae' Tiép ++
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TT | Ky hiéu 1\;[{}1;0 Tén khoa hoc Ngudn goc Tinh trang
16 B16 1025 | Saccharomyces cerevisiae' Nhat ++
17 B17 1026 | Saccharomyces cerevisiae' Ti€p ++
18 B19 1028 Cxd Tu phéan lap ++
19 B20 1029 Cxd Tu phén lap ++
20 B21 1030 Cxd Anh ++
21 B22 1031 Cxd Anh ++
22 B23 1032 Cxd Anh ++
23 B24 1033 Cxd Tiép ++
24 B25 1034 Cxd Tiép ++
25 B26 1035 Cxd Tiép ++
26 B27 1036 Cxd Tiép ++
27 B28 1037 Cxd Tiép ++
28 B29 1038 Cxd Tu phéan lap ++
29 B30 1039 Cxd Tu phén lap ++
30 RVI 2010 Cxd Nhat ++
31 RV2 2011 Cxd Nhat ++
32 RV3 2012 Cxd Nhat ++
33 RV4 2013 Cxd Thai Lan ++
34 RVS5 2014 Cxd Thai Lan ++
35 RV6 2015 Cxd Thai Lan ++
36 RV7 2016 Cxd Cty rugu HN ++
37 RVS 2017 Cxd Nho Ninh Thuén ++
38 RC1 2018 Cxd Qua mo ++
39 RC2 2019 Cxd BM Trung quc -
40 RC3 2020 Cxd BM Bic Giang -+
41 RC4 2021 Cxd BM Bic Giang ++
42 RC5 2022 Cxd BM lang Ngau ++
43 RC6 2023 Cxd BM lang Ngéu ++
44 | RLNI 2024 Cxd BM Bic Ninh ++
45 | RLN2 | 2025 Cxd BM Bic Ninh ++
46 RLN3 2026 Cxd BM Bic Ninh ++
47 RLN4 2027 Cxd BM Bic Ninh ++
48 RLN5 2028 Cxd BM Lang Son Khong cé
49 RLN6 2029 Cxd BM Lang Son ++
50 RLN7 2030 Cxd BM Lang Son Khoéng co
51 RLNS8 2031 Cxd BM Lang Son ++
52 RLN9 2032 Cxd BM Tuyén Quang ++
53 RLNI10 2033 Cxd BM Tuyén Quang ++
54 RLNI11 2034 Cxd BM Tuyén Quang ++
55 B31 1040 | Saccharomyces cerevisiae' Anh ++
56 B32 1041 | Saccharomyces cerevisiae' Canda ++
57 B33 1042 | Saccharomyces cerevisiae' Phéap ++
58 B34 1043 | Saccharomyces cerevisiae' Tiép ++
59 B35 1044 | Saccharomyces cerevisiae’ Ti€p ++
60 B36 1045 | Saccharomyces cerevisiae' Phap ++
61 B37 1046 | Saccharomyces cerevisiae' Phap ++
62 B38 1047 | Saccharomyces cerevisiae' Phéap ++
63 B39 1048 | Saccharomyces cerevisiae' Trung qudc ++
64 B40 1049 | Saccharomyces cerevisiae' Trung qudc ++
65 RV9 2035 | Saccharomyces cerevisiae' Nhit ++
66 RV10 2036 | Saccharomyces cerevisiae' Phéap ++
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TT | Ky hiéu 1\;[{}1;0 Tén khoa hoc Ngudn goc Tinh trang
67 RV11 2037 | Saccharomyces cerevisiae' Thai lan ++
68 RV12 2038 | Saccharomyces cerevisiae' Phap ++
69 RV13 2039 | Saccharomyces cerevisiae' Qua sim ++
70 RC7 2040 | Saccharomyces cerevisiae' Trung qudc ++
71 RC8 2041 | Saccharomyces cerevisiae' Phéap ++
72 RC9 2042 | Saccharomyces cerevisiae' Cty ruou HN ++
73 RCI0 2043 | Saccharomyces cerevisiae' Bm Trung qudc ++
74 RCI11 2044 | Saccharomyces cerevisiae' Bm Bic Ha ++
75 RCI12 2045 Cxd Bm lang Ngau ++
76 RCI13 2046 Cxd Bm Bic ninh ++
77 RLN13 2047 | Saccharomyces cerevisiae' Bm Lang Son ++
78 RLN14 2048 | Saccharomyces cerevisiae' Bm Tuyén Quang ++
79 MI11 3020 | Aspergillus niger’ Bm Lang Son Chét
80 MI12 3021 | Aspergillus niger’ Bm Tuyén Quang Chét
81 M14 3023 | Aspergillus niger’ Bm Bic Giang Chét
82 M15 3024 | Aspergillus niger' Bm Bic Giang Chét
83 G8 4010 | Endomycopsis fibuliger’ Bm Trung Quéc ++
84 L17 5023 | Lactobacillus bulgaricus’ Thai Lan Chét
85 L19 5025 | Lactobacillus acidophilus’ Trung Qudc Chét
86 B41 1050 | Saccharomyces cerevisiae' Diic ++
87 B42 1051 | Saccharomyces cerevisiae’ Thai lan ++
88 B43 1052 | Saccharomyces cerevisiae’ Phap ++
89 B44 1053 | Saccharomyces cerevisiae' Tiép ++
90 B45 1054 | Saccharomyces cerevisiae’ Dirc ++
91 B46 1055 | Saccharomyces cerevisiae' Canada ++
92 B47 1056 | Saccharomyces cerevisiae' Trung qudc ++
93 B48 1057 | Saccharomyces cerevisiae' buc ++
94 RV14 2049 | Saccharomyces cerevisiae' birc ++
95 RV15 2050 | Saccharomyces cerevisiae' Nhat ++
96 RCI14 2051 | Saccharomyces cerevisiae' Trung Qudc ++
97 RLN15 2052 | Saccharomyces cerevisiae' Bm Van Nam-TQ ++
98 RLN17 2053 | Saccharomyces cerevisiae' Bm Lao Cai ++
99 RLN18 2054 | Saccharomyces cerevisiae' Bm Hai Duong ++
100 RLNI19 2055 | Saccharomyces cerevisiae' Bm Bic Ninh ++
101 RLN20 2056 | Saccharomyces cerevisiae' Bm Lang Son ++
102 RLN21 2057 | Saccharomyces cerevisiae' Bm Bic Giang ++
103 M16 3025 | Aspergillus niger' Bm Lao Cai Chét
104 L22 5028 | Lactobacillus bulgaricus’ Di co tén Chét
105 B203 1058 | Saccharomyces cerevisiae’ buc ++
106 B227 1059 | Saccharomyces cerevisiae’ Thai lan ++
107 B230 1060 | Saccharomyces cerevisiae’ Phap ++
108 B237 1061 | Saccharomyces cerevisiae’ Ti€p ++
109 B1001 1062 | Saccharomyces cerevisiae’ buc ++
110 B1025 1063 | Saccharomyces cerevisiae' Canada ++
111 B1277 1064 | Saccharomyces cerevisiae' buc ++
112 B1288 1065 | Saccharomyces cerevisiae' Trung Qudc ++
113 B1318 1066 | Saccharomyces cerevisiae' Trung Qudc ++
114 B1336 1067 | Saccharomyces cerevisiae’ Viét Nam ++
115 RV216 2058 | Saccharomyces cerevisiae’ Ty nhién ++
116 RV217 2059 | Saccharomyces cerevisiae’ Phap Khong cé
117 RV218 2060 | Saccharomyces cerevisiae’ Phap ++
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TT | Ky hiéu 1\;[{}1;0 Tén khoa hoc Ngudn goc Tinh trang
118 RV219 2061 | Saccharomyces cerevisiae' Phép ++
119 RV230 2062 | Saccharomyces cerevisiae’ Duirc ++
120 RC215 2063 | Saccharomyces cerevisiae’ Trung Qudc Khoéng co
121 RC217 2064 | Saccharomyces cerevisiae’ Trung Qudc ++
122 RC218 2065 | Saccharomyces cerevisiae' buc ++
123 RC219 2066 | Saccharomyces cerevisiae’ Trung Qudc ++
124 | RLN213 2067 | Saccharomyces cerevisiae’ BML ++
125 | RLN214 2068 | Saccharomyces cerevisiae' BMTB ++
126 | RLN215 2069 | Saccharomyces cerevisiae' BML ++
127 | RLN216 2070 | Saccharomyces cerevisiae' BMTB ++
128 | RLN217 2071 | Saccharomyces cerevisiae' BMTB ++
129 | RLN218 2072 | Saccharomyces cerevisiae' BML ++
130 | M6230 | 3030 | Aspergillus niger’ Bm Giao Thay Chét
131 | M7620 | 3033 | Aspergillus niger’ Bm Kim Son Chét
132 M38800 3034 | Aspergillus awamori Nakazawa' Bm Pdéng Hung Chét
133 L1299 5034 | Lactobacillus bulgaricus’ Viét Nam Chét
134 | L1980 5036 | Lactobacillus bulgaricus’ Thai lan Chét
135 B401 1068 | Saccharomyces cerevisiae’ Nhat ++
136 B402 1069 | Saccharomyces cerevisiae’ Nhat ++
137 B403 1070 | Saccharomyces cerevisiae’ Nhat ++
138 B420 1071 | Saccharomyces cerevisiae’® Nhat ++
139 B422 1072 | Saccharomyces cerevisiae’ Trung Quéc ++
140 B425 1073 | Saccharomyces cerevisiae’ Trung Qudc ++
141 B437 1074 | Saccharomyces cerevisiae’ Dirc ++
142 B449 1075 | Saccharomyces cerevisiae’ Viét Nam ++
143 B450 1076 | Saccharomyces cerevisiae' Viét Nam ++
144 B451 1077 | Saccharomyces cerevisiae' Viét Nam ++
145 RV228 2073 | Saccharomyces cerevisiae’ Ty nhién ++
146 RV229 2074 | Saccharomyces cerevisiae’ Nhat ++
147 RV240 2075 | Saccharomyces cerevisiae’ Nhat ++
148 RC231 2076 | Saccharomyces cerevisiae’ Trung Quéc ++
149 RC232 2077 | Saccharomyces cerevisiae’ Trung Qudc ++
150 RC233 2078 | Saccharomyces cerevisiae’ Trung Qudc ++
151 RC234 2079 | Saccharomyces cerevisiae’ Trung Qudc ++
152 RC235 2080 | Saccharomyces cerevisiae’ Trung Qudc ++
153 RC236 2081 | Saccharomyces cerevisiae’ buc ++
154 RC237 2082 | Saccharomyces cerevisiae’ San xuat ++
155 RC238 2083 | Saccharomyces cerevisiae' San xuét ++
156 RC239 2084 | Saccharomyces cerevisiae' San xudt ++
157 | RC DMI 2085 | Saccharomyces cerevisiae’ San xuat ++
158 | RCDM2 | 2086 | Saccharomyces cerevisiae’ San xuat ++
159 | RLN219 2087 | Saccharomyces cerevisiae' BML ++
160 | RLN220 2088 | Saccharomyces cerevisiae' BMTB ++
161 | RLN221 2089 | Saccharomyces cerevisiae' BML ++
162 | RLN222 2090 | Saccharomyces cerevisiae' BMTB ++
163 | RLN223 2091 | Saccharomyces cerevisiae' BMTB ++
164 | RLN224 2092 | Saccharomyces cerevisiae' BMTB ++
165 L3314 5044 | L. plantarum’ Thai Lan Chét
166 | 13324 5046 | L.bungaricus’ Tu nhién Chét
167 B452 1078 | Saccharomyces cerevisiae' Hai Duong ++
168 B453 1079 | Saccharomyces cerevisiae’ Ba Lan ++
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TT | Ky hiéu 1\;[{}1;0 Tén khoa hoc Ngudn goc Tinh trang
169 B454 1080 | Saccharomyces cerevisiae' Hai Phong ++
170 B458 1081 | Saccharomyces cerevisiae' Quang Binh ++
171 | B464 1082 | Saccharomyces cerevisiae' Ha Bic ++
172 | B466 1083 | Saccharomyces cerevisiae' Na Da ++
173 | B472 1084 | Saccharomyces cerevisiae' buc Khoéng cé
174 | B493 1085 | Saccharomyces cerevisiae' Tiép Khong cé
175 | B494 1086 | Saccharomyces cerevisiae' Uc ++
176 | B495 1087 | Saccharomyces cerevisiae' Trung Quéc ++
177 | Rv241 2093 | Saccharomyces cerevisiae’ Trung Qudc ++
178 | RV242 2094 | Saccharomyces cerevisiae’ Trung Qudc ++
179 | RC240 2095 | Saccharomyces cerevisiae' Trung Qudc ++
180 | RC241 2096 | Saccharomyces cerevisiae' Trung Qudc ++
181 | RC245 2097 | Saccharomyces cerevisiae' Trung Quéc ++
182 | RC253 2098 | Saccharomyces cerevisiae’ Trong nudc ++
183 | RC254 2099 | Saccharomyces cerevisiae' Trong nudc ++
184 | LN221 2100 | Saccharomyces cerevisiae' Bm la ++
185 | LN222 2101 | Saccharomyces cerevisiae' Bm la ++
186 | LN223 2102 | Saccharomyces cerevisiae' Men rugu VN Khoéng cé
187 | LN224 2103 Cxd Bm thudc bac Khong c6
188 | LN227 2104 Men rugu TQ Khong cé
189 4011 | Endomycopsis fibuliger Khéng 16 ++
190 4012 Cxd Khéng rd ++
191 4013 Cxd Khoéng 16 ++
192 4016 Cxd Khéng rd ++
193 4017 Cxd Khoéng 16 ++
194 4018 Cxd Khéng 16 ++

Ghi chi: Cxd- chwa xac dinh tén khoa hoc; 1-Phén loai bang phwong phép truyén théng, 2-Phan loai bang
phuong phap sinh hoc phan tir; 3-Da c6 tén; BML- Banh men la; BMTB-Banh men thudc bic, Bm- Banh
men; +++ phat trién rat tot; ++ Phat trién kha t6t; + phat trién trung binh

2.2.1.2. Thu thdp 10 ching ndm men c6 kha ndng chiu dp sudt tham thau cao

nhu sau.

Bing 2. Danh sach cac ching nAm men mdéi thu thap tir mat ong.

Ttr cac ngudn khac nhau dd phéan lap dugc 10 ching Zygosaccharomyces ky hiéu

TT Ki hiéu chiing So b dinh tén Nguon phén lap
1 2.1 Zygosaccharomyces | Mat ong 1€n men
2 2.5 Zygosaccharomyces | Mét ong lén men
3 2.6 Zygosaccharomyces | Mat ong Ién men
4 2.7 Zygosaccharomyces | Mét ong lén men
5 2.8 Zygosaccharomyces | Mat ong 1én men
6 2.9 Zygosaccharomyces | Mat ong 1€n men
7 2.10 Zygosaccharomyces | Mat ong 1én men
8 2.13 Zygosaccharomyces | Mat ong 1én men
9 2.17 Zygosaccharomyces | Mét ong lén men
10 6.2 Zygosaccharomyces | Mat ong Ién men
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2.2.1.3. Tiép nhdn cdc ching ndm moc

Trong nam 2008 suu tip giéng di tiép nhap duoc 5 chung nAm mbc tir cic suu tip
khac. Dué6i day 1a danh sach cac ching nAm mdc tiép nhan duoc.

Bing 3. Danh sach cic ching nim mdc tiép nhén tir cac suu tip gidng khac.

Ky hiéu Ky hié¢u goc Tén giong Phblg(:)'n(fu%llllap Tinh trang
CNTP 5099 | CPK 160 Trichoderma reesei Cat Tét
CNTP 5100 | CPK 634 Trichoderma reesei Cat Tt
CNTP 5101 | CPK 665 Trichoderma reesei Cat Tot
CNTP 5102 | CPK 717 Trichoderma reesei Cat Tt
CNTP 5103 | JCM 6934 Monascus purpureus Paraffin Tot

2.2.1.4. Phadn Idp tuyén chon cdc chiing ndm méc c6 kha nang sinh enzyme cellulase

Viéc phan phap va tuyén chon cac chung ndm mdc sinh enzyme cellulase van la
mot muc tiéu tim kiém cac chung vi sinh vat méi, c6 ngudn gen quy hiém cia suu tap
gidng nam 2008. Mau phan 1ap duogc lay tir 26 dia diém khac nhau va dugc bao quan
trong ti 4°C. Tién hanh phan 13p trén méi trudng Czapeck co ban khong cacbon bd sung
thém 0,2% saccharose, 1% bot gidy, 2% agar két phan 1ap duoc 277 chung ndm méc c6

kha nang sinh cellulase.

Bdng 4. Danh sach va nguon goc cac cac chung nam moc phan 1ap dugc.

TT | Pia diém lay miu Chiing phan lap dugc

1 | Kim Tién - Phu Tho FEC165- FEC175

R . R FEC176-182; FEC212-FEC228;
2 | An Thi - Hung Yén FEC230-FEC236; FEC442-FEC447
o o FEC183 - FEC187; FEC197- FEC199;

3 Phu Bong, Gia Lam FEC 203-FEC211

4 | Ha Dong - Ha Tay FEC 188-FEC196;

5 | Ban— Yén Nhén - Hung Yén FEC200 - FEC202;

6 | Kim Dac,Pha Tho FEC 229

7 | Nui Séng, Pha Tho FEC 237 - FEC239

8 | Hop Thanh, Vinh Yén, Vinh Phuc | FEC 240 - FEC249; FEC 275

9 | Kim Tién, Pht Tho FEC250 - FEC253

10 | B6 Hon, Kim Dtrc, Phti Tho FEC 254 - FEC262

11 | Phd Kiéu,Vinh Yén, VinhPhtc FEC 263 - FEC 272;

12 | Bo Gia, Kim Dtec, Pht Tho FEC 273-FEC274

13 | Pht Tho FEC 276 - FEC 283

14 | Tur Liém, Ha Noi FEC 284- FEC 285

15 | Thuong, Tin Ha Tay FEC 286-FEC 290

16 | Vi thudc Trung Qudc FEC 291-FEC295; FEC422




TT | Pia diém ldy miu

Chung phén lap dugc

17 | Nhan Chinh, Ha Noi

FEC 296-FEC301

18 | Thanh Tri, Ha No6i

FEC302-FEC310

19 | Ha bong, Ha Tay

FEC311-FEC334

20 | Luong Son, Hoa Binh

FEC 335-FEC344

21 | Thanh Xuan trung, Ha Noi

FEC345-FEC359; FEC 432- FEC437

22 | Lang Minh Mang, Hué

FEC360 - FEC378; FEC 394-397

23 | Lang Ty Dtic, Hué

FEC379-FEC393

24 | Nam Dinh

FEC398-FEC413

25 | Ky Anh, Ha Tinh

FEC414- FEC418

26 | BO Trach, Quang Binh

FEC 438- FEC 441

2.2.1.5. Thu thdp 10 ching vi khudan Bacillus tir mdu thirc dn gia siic

Tir mau thirc an gia stc, chung t6i dd phan 1ap dugc 10 chung vi khuan Bacillus.

Két qua duoc thé hién ¢ bang 5

Bing 5. Dic diém hinh thai cta cac chung vi khuan Bacillus phan 1ap duoc.

STT | Ky hi¢u Hinh thai khuin lac Hinh thai té bao
®=4.5mm, khuan lac tron, Truc khuan map, thuong xép
1 LEE . Ao < .
bong, bé mat tron nhan don 1é
) NOVA 2 ®f4r?m, lfhuan lac, det, tron, | Truc }(huan nhd, thuong xep
bé mat kho don 1é
®=3 mm, khuan lac tron, khi 2 , \ £
3 NOVA3 | gia sinh sic t6 nau den trén gg';clé(huan nho, thuong xep
mdi truong thach dinh dudng
4 NOVA 4 CDmen}, khuan lac tron, bé Truc }(huan nhd, thuong xép
mat kho don 1é
5 NOVA 6 (I)T2m’m, khuan lac tron, bé Truc }(huan nhd, thuong xép
mat bong don 1¢
®=7mm, khuén lac 16i, tim Tryc khuan, dai, nho, thuong
6 BMZ1 ~ X1 . X X
10m, bé mat bong uot xEp don 1¢é
7 BMZ2 (I)T8m,m, khuan lac det, bé TEI_IC khua}n,dal,nho, thuong
mat uot xEp don 1¢&
®=4mm, khuan lac tron, bé Tryc khuan nho, thuong xép
8 BMZ3 .1 . Xe qxe
mat bong udt chuoi dai
®=7mm, khuan lac 15i, hoi Truc khuan dai, nho, thudng
9 BMZ5 ~ P £ X
16m, bé mat udt x€p don 1¢
®=8mm, khuan lac tron, bé Tryc khuan dai, nhd, thuong
10 PP . , £ ,
mat tron, bong x€p don 1¢

2.2.2. Bio ton va lwu giiv nguon gen

Trong nam 2008, ching t6i tiép tuc bao ton 907 chung gidng chinh thirc cia suu
tap, 171 chung tir quy gen ctia Vién Rugu Bia Nudc gidi khat, nhitng ching dugc chon
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loc tr ndm trude va nhitng chung méi thu thap trong nam 2008. Toan bo 171 chung moi
tiép nhan tir RIB di duoc bao quan bang dong kho va trong ni to long. Hién nay chung
t6i dinh huéng chuyén viéc bao quan phan 16n suu tip gidng bang hai phuong phap nay.
Nhitng k¥ thuat khac nhu ciy truyén, bao quan trong parafin, trong cat chi 13 nhimg
phuong phap hod tro. Hién tai co 750 ching da dugc bao quéan trong nito 1éng va 530
chung da duoc bao quan bang dong kho. Bao quan trong lanh sau duoc duy tri cho 120
chung, trong cat 65 chung, trong paraffin 50 ching.

Bao quan vi sinh vét trong nito 10ng 12 k¥ thuat bao quan an toan nhat hién nay. Uu
diém cua k¥ thuat 1a cho phép bao quan tit ca cac vi sinh vat trong thoi gian dai (mot vai
chuc nam) va khong lam anh hudng t6i strc song cling nhu trang thai ctia chung gibng.
Hién nay Béo ton gen d3 bao quan dugc 750 chung trong nito 1ong. Phwong phép bao
quan st dung cic dng nho bang polypropylene han kin bang ngon lira duoc ap dung vi
gia thanh thap va do tién dung cao. K§ thuat nay hién cling dang duoc ap dung tai suu
tap gidng CBS (Ha Lan). Quy trinh bao quan bang ni to 1ong dugc trinh bay cu thé trong
phan phuong phap.

Trong qua trinh thyuc hién chung t6i gip phai mot s6 kho khin vé ngudn cung cip ni
to 16ng thuong xuyén. Trung binh cir 2 tuan phai bo sung ni to mot 1an va khong phai co
sO' san xudt ni to nao ciing c¢6 thé dam bao viéc cung cp theo dung dinh ky. Dé khic
phuc khé khin chung t6i phai lién hé dong thdi v6i nhidu co quan, tuy vAy rui ro tiém an
vé nguon ni to van kha cao. Dudi day 1a mot sd két qua bao quan va kiém tra sttc séng
ctia chung sau bao quan bang cac phuong phap khac nhau.

Két qua cho thiy: Cac phuong phap bao quan dudi dau parafin, lanh sau hay nito
16ng, cac ching nAm men c6 kha ning séng sau bao quan 1a rat tot. Tuy nhién, cac dng
gidng bao quan duéi dau paraffin, sau mot ndm bao quan, hau hét cac chung bao quan bi
chuyén tir mau tring nga sang mau nau. Do vay, viéc két hop cac phuong phap bao quan
khac nhau nhu bao quan dong khé hay trong nito 1ong 14 rat can thiét.
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2.2.2.1. Bao quan va kiém tra murc do song sot cua cdc chung nam men

Bing 6. Bao quan dudi dau paraffin long 30 chung nAm men

Ky hiéu o Kha nang phat trién
T c{u”m;g Tén khoa hoc Trudc BQ i Sau BQ
1 7043 S. cerevisiae +++ ++
2 7050 S. cerevisiae +++ +
3 7052 S. cerevisiae +++ ++
4 7062 S. cerevisiae +++ +++
5 7065 S. cerevisiae +++ +++
6 7073 S. cerevisiae +++ ++
7 7079 S. cerevisiae +++ +
8 7081 S. cerevisiae +++ ++
9 7091 S. cerevisiae +++ +++
10 | 7092 S. cerevisiae +++ ++
11 | 7097 S. cerevisiae +++ ++
12 | 7098 S. cerevisiae +++ ++
13 | 7010 S. cerevisiae +++ ++
14 | 714 S. cerevisiae +++ +
15 | 716 S. cerevisiae +++ +++
16 | 718 S. cerevisiae +++ +++
17 | 7120 S. cerevisiae +++ ++
18 | 7121 S. cerevisiae +++ ++
19 | 7123 S. cerevisiae +++ +++
20 | 7132 S. cerevisiae +++ +++
21 | 7154 S. carlsbergensis +++ ++
22 | 7157 S. carlsbergensis +++ ++
23 | 7158 S. carlsbergensis =+ ++
24 | 7159 S. chevalieri +++ +++
25 | 7165 S. payanus =+ =+
26 | 7166 S. cerevisae +++ +++
27 | 7168 S. cerevisae +++ +++
28 | 7169 S. pastorianus = ++
29 | 7170 S. pastorianus - ++
30 | 7172 S. uvarum +++ +++
Bing 7. Bao quan lanh sau 120 chiing nAm men.
TT Ky h teu Tén khoa hoc TT Ky h teu Tén khoa hoc
chiing : chung )
1 701 S. cerevisiae 61 7073 S. cerevisiae
2 702 S. cerevisiae 62 7074 S. cerevisiae
3 703 S. cerevisiae 63 7075 S. cerevisiae
4 704 S. cerevisiae 64 7076 S. cerevisiae
5 705 S. cerevisiae 65 7077 S. cerevisiae
6 706 S. cerevisiae 66 7078 S. cerevisiae
7 707 S. cerevisiae 67 7079 S. cerevisiae
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Ky hi¢u

Ky hi¢u

TT . Tén khoa hoc TT . Tén khoa hoc
chung : chung :
8 708 S. cerevisiae 68 7080 S. cerevisiae
9 709 S. cerevisiae 69 7081 S. cerevisiae
10 7010 S. cerevisiae 70 7082 S. cerevisiae
11 7011 S. cerevisiae 71 7083 S. cerevisiae
12 7012 S. cerevisiae 72 7084 S. cerevisiae
13 7013 S. cerevisiae 73 7085 S. cerevisiae
14 7014 S. cerevisiae 74 7086 S. cerevisiae
15 7015 S. cerevisiae 75 7087 S. cerevisiae
16 7016 S. cerevisiae 76 7088 S. cerevisiae
17 7017 S. cerevisiae 77 7089 S. cerevisiae
18 7018 S. cerevisiae 78 7090 S. cerevisiae
19 7019 S. cerevisiae 79 7091 S. cerevisiae
20 7020 S. cerevisiae 80 7092 S. cerevisiae
21 7021 S. cerevisiae 81 7093 S. cerevisiae
22 7022 S. cerevisiae 82 7094 S. cerevisiae
23 7023 S. cerevisiae 83 7095 S. cerevisiae
24 7024 S. cerevisiae 84 7096 S. cerevisiae
25 7025 S. cerevisiae 85 7097 S. cerevisiae
26 7026 S. cerevisiae 86 7098 S. cerevisiae
27 7027 S. cerevisiae 87 7099 S. cerevisiae
28 7028 S. cerevisiae 88 70100 S. cerevisiae
29 7029 S. cerevisiae 89 70101 S. cerevisiae
30 7030 S. cerevisiae 90 70102 S. cerevisiae
31 7031 S. cerevisiae 91 7120 S. cerevisiae
32 7032 S. cerevisiae 92 7121 S. cerevisiae
33 7033 S. cerevisiae 93 7122 S. cerevisiae
34 7034 S. cerevisiae 94 7123 S. cerevisiae
35 7035 S. cerevisiae 95 7124 S. cerevisiae
36 7036 S. cerevisiae 96 7125 S. cerevisiae
37 7037 S. cerevisiae 97 7126 S. cerevisiae
38 7038 S. cerevisiae 98 7127 S. cerevisiae
39 7039 S. cerevisiae 99 7128 S. cerevisiae
40 7040 S. cerevisiae 100 7129 S. cerevisiae
41 7041 S. cerevisiae 101 7130 S. cerevisiae
42 7042 S. cerevisiae 102 7131 S. cerevisiae
43 7044 S. cerevisiae 103 7132 S. cerevisiae
44 7045 S. cerevisiae 104 7133 S. carlsbergensis
45 7046 S. cerevisiae 105 7134 S. cerevisae
46 7047 S. cerevisiae 106 7135 S. carlsbergensis
47 7048 S. cerevisiae 107 7136 S. carlsbergensis
48 7049 S. cerevisiae 108 7137 S. carlsbergensis
49 7053 S. cerevisiae 109 7138 S. carlsbergensis
50 7054 S. cerevisiae 110 7139 S. carlsbergensis
51 7055 S. cerevisiae 111 7140 S. carlsbergensis
52 7056 S. cerevisiae 112 7141 S. carlsbergensis
53 7057 S. cerevisiae 113 7142 S. carlsbergensis

31



TT Ky h e Tén khoa hoc TT Ky h e Tén khoa hoc
chung : chung :
54 7058 S. cerevisiae 114 7143 S. carlsbergensis
55 7059 S. cerevisiae 115 7144 S. carlsbergensis
56 7060 S. cerevisiae 116 7145 S. carlsbergensis
57 7061 S. cerevisiae 117 7146 S. carlsbergensis
58 7064 S. cerevisiae 118 7147 S. carlsbergensis
59 7066 S. cerevisiae 119 7148 S. carlsbergensis
60 7067 S. cerevisiae 120 7149 S. carlsbergensis

Bing 8. Bao quan dong kho va trong nito 1ong 20 chiing nim men

TT | Ky hi¢u ching Tén khoa hgc Tinh trang giéng
1 701 S. cerevisiae Phat trién binh thuong
2 702 S. cerevisiae Phat trién binh thudong
3 1703 S. cerevisiae Phat trién binh thuong
4 | 704 S. cerevisiae Phat trién binh thudng
5 705 S. cerevisiae Phat trién binh thuong
6 706 S. cerevisiae Phat trién binh thuong
7 1707 S. cerevisiae Phat trién binh thuong
8 1708 S. cerevisiae Phat trién binh thuong
9 709 S. cerevisiae Phat trién binh thudng
10 | 7010 S. cerevisiae Phat trién binh thuong
11 [ 7011 S. cerevisiae Phat trién binh thudng
12 [7012 S. cerevisiae Phat trién binh thuong
13 [ 7013 S. cerevisiae Phat trién binh thuong
14 | 7014 S. cerevisiae Phat trién binh thudng
15 | 7015 S. cerevisiae Phat trién binh thuong
16 | 7016 S. cerevisiae Phat trién binh thudng
17 7017 S. cerevisiae Phat trién binh thuong
18 | 7018 S. cerevisiae Phat trién binh thudng
19 [7019 S. cerevisiae Phat trién binh thuong
20 | 7020 S. cerevisiae Phat trién binh thudong

2.2.2.2. Bao quan va kiém tra murc do song sot cua cdc chung nam moc

Chung t6i di bao quan an toan 65 ching giéng ndim mdc bang cac phuong phap

khac nhau.
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Bing 9. Tinh trang ciia cdc ching dwge bao quan bang cdt.

TT Ky hiéu Ky hiéu cii Tén so bd chiing gidng Truéc BQ Sau BQ
1 | CNTP 5001 | 70 A. niger (awamori Nakazawa) +++ +++
2 | CNTP 5002 | 772 A. niger (awamori Nakazawa) ++ ++
3 | CNTP 5003 | 1922f1 A. awamori Nakazawa ++ ++
4 | CNTP 5004 ;ﬂlfaép, Wa- A. awamori Nakazawa ++ ++
5 | CNTP 5006 | Wa-am A. awamori Nakazawa ++ ++
6 | CNTP 5007 | 9-76 A. awamori Nakazawa ++ ++
7 | CNTP 5008 | R; A. awamori Nakazawa ++ ++
8 | CNTP 5009 | b A. awamori Nakazawa ++ ++
9 | CNTP 5010 | K; A. awamori Nakazawa ++ ++

10 | CNTP 5011 | 3324 A. niger (awamori Nakazawa) ++ ++
11 | CNTP 5012 | CI A. niger (awamori Nakazawa) ++ ++
12 | CNTP 5013 | 9-94 A. niger (awamori Nakazawa) ++ ++
13 | CNTP 5014 | 7 A. niger (awamori Nakazawa) ++ ++
14 | CNTP 5015 | Ky A. niger (batatae Saito) ++ ++
15 | CNTP 5016 | P25 A. niger (batatae Saito) ++ ++
16 | CNTP 5017 | R, A. niger (batatae Saito) +++ +++
17 | CNTP 5018 | R, A. batatae Saito ++ ++
18 | CNTP 5019 | 758 A. batatae Saito ++ ++
19 | CNTP 5020 | A, A. niger (Batatae Saito) +++ +++
20 | CNTP 5021 | A, A. niger (Batatae Saito) +++ +++
21 | CNTP 5022 | 9-4 A. niger (carbonavinus) Thom +++ +++
22 | CNTP 5023 | A5 A. niger (cinamomeus n.comb) ++ ++
23 | CNTP 5024 | Ay A. ficuum (reich) Hennings ++ ++
24 | CNTP 5025 | 13N A. flavus Link ++ ++
25 | CNTP 5026 | 29B A. sojae +++ +++
26 | CNTP 5027 | 29A A. sojae +++ +++
27 | CNTP 5029 | 45A A. foetidus Nakazawa +++ +++
28 | CNTP 5032 | 599 A. niger var Tieghem +++ ++
29 | CNTP 5033 | 1920f A. niger var Tieghem +++ ++
30 | CNTP 5034 | 770 A. niger var Tieghem ++ ++
31 | CNTP 5037 | 192312 A. niger var Tieghem ++ ++
32 | CNTP 5039 | KC A. oryzae ++ ++
33 | CNTP 5042 | 9-35 A. oryzae ++ ++
34 | CNTP 5043 | Jo A. oryzae ++ ++
34 | CNTP 5043 | Jo A. oryzae ++ ++
35 | CNTP 5045 | 9-38, A. parasiticus Speare (oryzae) ++ ++
36 | CNTP 5047 | 9-123 A. parasiticus Speare (flavus) ++ ++
37 | CNTP 5048 | T.5066 A. sojae Sakaguchi Yamada ++ ++
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TT | Kyhi¢u | Ky hiéu cii Tén so b chiing giéng Truéc BQ | Sau BQ
38 | CNTP 5049 | 0.4244 A. sojae f. sp. flavoviridis Ohmasa ++ ++
39 | CNTP 5052 | NG-75 A. niger (japonicus var viridi flavus ++ ++
40 | CNTP 5053 | A; A. niger ++ ++
41 | CNTP 5054 | 9-74 A. niger +++ +++
42 | CNTP 5055 | SZKC A. niger ++ ++
43 | CNTP 5079 | AS A. niger (ficuum) ++ ++
44 | CNTP 5080 |JC A. candidus (flavus Link) ++ ++
45 | CNTP 5081 | F081 A. oryzae +++ +++
46 | CNTP 5082 | ATQ A. oryzae +++ +++
47 | CNTP 5083 | 9-38, A. paraciticus Speare ++ ++
48 | CNTP 5084 | K, A. batatae ++ ++
49 | CNTP 5086 | JCM 1863 A. niger var intermedius +++ +++
50 | CNTP 5087 | JCM 1864 A. niger var niger -+ +++
51 | CNTP 5088 | JCM 1865 A. niger var niger fhennebergii +++ +++
52 | CNTP 5089 | JCM 1922 A. niger var phoenicis +++ +++
53 | CNTP 5090 | JCM 1925 A. niger var usami +++ +++
54 | CNTP 5091 | JCM 2261 A. niger var awamori +++ +++
55 | CNTP 5092 | Wa-J A. awamori +++ +++
56 | CNTP 5093 | FEC93 Penicillium oxalicum +++ +++
57 | CNTP 5094 | FEC128 Penicillium oxalicum ++ ++
58 | CNTP 5095 | FECI130 Aspergillus niger +++ +++
59 | CNTP 5096 | FEC147 Trichoderma inhamatum ++ ++
60 | CNTP 5097 | FEC156 Aspergillus japonicus ++ ++
61 | CNTP 5098 | RB2 Rhizopus sp. +++ +++
62 | CNTP 5099 | CPK 160 Trichoderma reesei ++ ++
63 | CNTP 5100 | CPK 634 Trichoderma reesei ++ ++
64 | CNTP 5101 | CPK 665 Trichoderma reesei ++ ++
65 | CNTP 5102 | CPK 717 Trichoderma reesei ++ ++

Ky hiéu: Phdt trién tot: +++; Phdt trién kha: ++; Phat trién yéu: +

Bing 10. Tinh trang cua cac chiing nim mdc bao quan bang phuong phép paraffin.

TT Ky hiéu Ky hiéu cii Tén so bd chiing gidng Truwée BQ | Sau BQ
1 | CNTP 5057 MD Monascus purpureus ++ ++
2 | CNTP 5058 RC Mucor sp. ++ ++
3 | CNTP 5065 R31 Rhizopus (oryzae) + +
4 | CNTP 5071 RHNB8-RNS8 | Rhizopus + +
5 | CNTP 5073 RHT-RT Rhizopus + +
6 | CNTP 5085 3403 Monascus purpureus ++ ++
7 | CNTP 5103 JCM 6934 Monascus purpureus ++ ++
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Bdng 11. Tinh trang cta cac chung nam mdc bao quan bang phuwong phap lanh sau.

TT Ky hiéu Ky hi¢u cii | Tén so b chiing gibng | Truéec BQ | Sau BQ
1 | CNTP 5057 MD Monascus purpureus ++ ++
2 | CNTP 5058 RC Mucor sp. ++ ++
3 | CNTP 5065 R31 Rhizopus (oryzae) + +
4 | CNTP 5071 RHNS-RNS | Rhizopus + +
5 | CNTP 5073 RHT-RT Rhizopus + +
6 | CNTP 5085 3403 Monascus purpureus ++ ++
7 | CNTP 5098 RB2 Rhizopus ++ ++

Bing 12. Tinh trang cia cac chung nim mdc bao quan bang dong kho.

TT Ky hi¢u Ky hiéu cii Tén so b chiing giéng Truée BQ Sau BQ
1 | CNTP 5001 | 70 A. niger (awamori Nakazawa) +++ +++
2 | CNTP 5002 | 772 A. niger (awamori Nakazawa) ++ ++
3 | CNTP 5003 | 1922f1 A. awamori Nakazawa ++ ++
4 | CNTP 5004 | Wa-p, Wa-pl,2 | A. awamori Nakazawa ++ ++
5 | CNTP 5006 | Wa-am A. awamori Nakazawa ++ ++
6 | CNTP 5007 | 9-76 A. awamori Nakazawa ++ ++
7 | CNTP 5008 | R; A. awamori Nakazawa ++ ++
8 | CNTP 5009 | b A. awamori Nakazawa ++ ++
9 | CNTP 5010 | K, A. awamori Nakazawa ++ ++

10 | CNTP 5011 | 3324 A. niger (awamori Nakazawa) ++ ++
11 | CNTP 5012 | Cl A. niger (awamori Nakazawa) ++ ++
12 | CNTP 5013 | 9-94 A. niger (awamori Nakazawa) ++ ++
13 | CNTP 5014 | 7 A. niger (awamori Nakazawa) ++ ++
14 | CNTP 5015 | Ky A. niger (batatae Saito) ++ ++
15 | CNTP 5016 | P25 A. niger (batatae Saito) ++ ++
16 | CNTP 5017 | R, A. niger (batatae Saito) -+ +++
17 | CNTP 5018 | R, A. batatae Saito ++ ++
18 | CNTP 5019 | 758 A. batatae Saito ++ ++
19 | CNTP 5020 | A, A. niger (batatae Saito) +++ +++

20 | CNTP 5021 | A, A. niger (batatae Saito) -+ +++

21 | NTP 5022 | 4-9 I;hzﬁ)er (carbonavinus (Bainier) i i

22 | CNTP 5023 | As, A. niger (cinamomeus n.comb) ++ ++

23 | CNTP 5024 | Ay A. ficuum (Reich) Hennings ++ ++

24 | CNTP 5025 | 13N A. flavus Link ++ ++

27 | CNTP 5029 | 45A A. foetidus Nakazawa +++ +++

25 | CNTP 5026 | 29B A. sojae +++ +++
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TT Ky hiéu Ky hiéu cii Tén so b chiing giéng Truée BQ Sau BQ
26 | CNTP 5027 | 29A A. sojae +++ +++
28 | CNTP 5032 | 599 A. niger var tieghem +++ ++
29 | CNTP 5033 | 1920f A. niger var tieghem +++ ++
30 | CNTP 5034 | 770 A. niger var tieghem ++ ++
31 | CNTP 5037 | 192312 A. niger var tieghem ++ ++
32 | CNTP 5039 | KC A. oryzae ++ ++
33 | CNTP 5042 | 9-35 A. oryzae ++ ++
34 | CNTP 5043 | Jo A. oryzae ++ ++
35 | CNTP 5045 | 9-38, A. paraciticus Speare (oryzae) ++ ++
36 | CNTP 5047 | 9-123 A. paraciticus Speare (flavus) ++ ++
37 | CNTP 5048 | T.5066 A. sojae Sakaguchi Yamada ++ ++
38 | CNTP 5049 | 0.4244 A.sojae f-sp.flavoviridis Ohmasa ++ ++
39 | ONTP 5052 | NG-75 ﬁ&giger (japonicus var viridi i i
40 | CNTP 5053 | A; A. niger ++ ++
41 | CNTP 5055 | SZKC A. niger ++ ++
42 | CNTP 5079 | AS A. niger (ficuum) ++ ++
43 | CNTP 5080 | JC A. candidus (flavus Link) ++ ++
44 | CNTP 5081 | FO81 A. oryzae +++ +++
45 | CNTP 5082 | ATQ A. oryzae +++ +++
46 | CNTP 5083 | 9-38, A. paraciticus Speare ++ ++
47 | CNTP 5084 | K, A. batate ++ ++
48 | CNTP 5086 | JCM 1863 A. niger var intermedius +++ +++
49 | CNTP 5087 | JCM 1864 A. niger var niger +++ +++
50 | CNTP 5088 | JCM 1865 A. niger var niger fhennebergii +++ +++
51 | CNTP 5089 | JCM 1922 A. niger var phoenicis +++ +++
52 | CNTP 5090 | JCM 1925 A. niger var usami +++ +++
53 | CNTP 5091 | JCM 2261 A. niger var awamori +++ +++
54 | CNTP 5092 | Wa-J A. awamori +++ +++
55 | CNTP 5098 | RB2 Rhizopus +++ +++

2.2.2.3. Bdo qudn cdc ching vi khudn

Trong nam 2008, chung toi tiép tuc bao ton nhimg ching giéng chinh thirc cta suu
tap, nhitng chung dugc chon loc tir nam trudc va nhirng ching maéi thu thap trong nam
2008. Ngoai cac phuong phap bao quan da thyc hién trong nhitng nam trude, 30 chung
chinh thirc trong Suu tap gidng da dugc bao quan bod sung bang phuong phép nito 1ong,
15 chiing dugc bao quan bd sung bang phuong phap lanh sau va 15 ching duoc bao quan
b sung bang phuong phap dong kho.
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Bing 13. Danh sach cac chung bd sung bao quan theo phuong phap dong khé, lanh sau

va nito long nam 2008.

Phwong phap bio quan bé sung
TT Tén chiing Ky hiéu
dong kho | lanh sau | nito long
1 | Bacillus subtilis CNTP 6001 +
2 | Bacillus subtilis CNTP 6006 +
3 | Bacillus subtilis CNTP 6008 +
4 | Bacillus subtilis CNTP 6013 +
5 | Bacillus subtilis CNTP 6015 +
6 | Bacillus megaterium CNTP 6019 +
7 | Bacillus mensentericus CNTP 6022 +
8 | Acetobacter aceti CNTP 6063 +
9 | Acetobacter aceti CNTP 6064 +
10 | Acetobacter aceti CNTP 6065 +
11 | Acetobacter aceti CNTP 6066 +
12 | Acetobacter xylinum CNTP 6067 +
13 | Acetobacter xylinum CNTP 6068 +
14 | Bacillus cereus CNTP 6089 +
15 | Bacillus subtilis CNTP 6087 +
16 | Lactobacillus CNTP 6500 + + +
17 | Lactobacillus plantarum | CNTP 6501 + + +
18 | Lactobacillus plantarum | CNTP 6502 + + +
19 | Lactobacillus plantarum | CNTP 6504 + + +
20 | Lactobacillus CNTP 6506 + + +
21 | Lactobacillus plantarum | CNTP 6507 + + +
22 | Lactobacillus CNTP 6509 + + +
23 | Lactobacillus CNTP 6510 + + +
24 | Lactobacillus CNTP 6512 + + +
25 | Lactobacillus brevis CNTP 6503 + + +
26 | Lactobacillus CNTP 6513 + + +
27 | Lactobacillus plantarum | CNTP 6508 + + +
28 | Lactobacillus plantarum | CNTP 6505 + + +
29 | Lactobacillus CNTP 6511 + + +
30 | Lactobacillus plantarum | CNTP 6514 + + +

2.2.3. Ddnh gid nguén gen

2.2.3.1.

Khdo sdt khd ndng chiu mudi ciia 15 ching ndm men méi thu thdp

Tat ca 10 ching nAm men m&i phan 1ap duoc va 5 chiung Zygosaccharomyces sin
c6 trong suu tap duoc 1én men trong moi truong c6 nong do mudi 12%, 14%, 16%. Tién
hanh 1én men trong 5 ngay. Danh gid kha ning 1én men ctia mdi chung dua vao luong
CO, sinh ra va luong dudng tiéu thy. Két qua dugc trinh bay trong bang 14
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Bdng 14. Kha nang 1én men cua cac chung Zygosaccharomyces trong moi trudng co

nong do mudi cao.

Ky hiéu " Nong do Lwong CO, Lwgng dwon
T c{lﬁng Ten khoa hoc NaClg(%) tao rag (g du’g(g/l) 8
12 12.0 13.81
1 HBM23 | Zygosaccharomyces 14 8.0 18.50
16 4.0 29.06
12 16.0 6.49
2 HBM27 | Zygosaccharomyces 14 8.0 22.28
16 4.0 30.70
12 0.0 33.49
3 HBM28 | Zygosaccharomyces 14 0.0 35.58
16 0.0 36.73
12 20.0 15.26
4 HBM34 | Zygosaccharomyces 14 20.0 18.45
16 4.0 32.23
12 12.0 22.44
5 765 Zygosaccharomyces 14 8.0 33.01
16 4.0 51.80
12 24.0 1.35
6 2.1 Zygosaccharomyces 14 20.0 1.82
16 52.0 2.50
12 32.0 0.94
7 2.5 Zygosaccharomyces 14 24.0 1.23
16 24.0 1.54
12 20.0 1.35
8 2.6 Zygosaccharomyces 14 24.0 1.60
16 16.0 1.78
12 20.0 1.32
9 2.7 Zygosaccharomyces 14 24.0 1.76
16 24.0 1.74
12 24.0 1.38
10 2.8 Zygosaccharomyces 14 24.0 0.85
16 28.0 1.84
12 28.0 0.70
11 2.9 Zygosaccharomyces 14 28.0 0.95
16 20.0 1.48
12 20.0 1.02
12 2.10 Zygosaccharomyces 14 20.0 1.29
16 20.0 1.35
12 32.0 0.85
13 2.13 Zygosaccharomyces 14 24.0 0.86
16 24.0 1.01
12 20.0 1.04
14 2.17 Zygosaccharomyces 14 20.0 1.82
16 20.0 1.93
12 16.0 24.00
15 6.2 Zygosaccharomyces 14 28.0 17.03
16 20.0 19.63
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Két qua & bang 14 cho thiy, trong 15 chung nim men duoc kiém tra, chi c6 duy
nhat 1 ching ky hiéu HBM28 khong c6 kha ning 1én men duoc trong mdi truong cé
nong do mudi cao, cac ching con lai déu c6 thé 1én men kha tot trong méi truong chia
dén 16% NaCl.

Kha ning 1én men tao con cua 10 ching Zygosaccharomyces moi bd sung va 4
chung trong suu tip dugc khao sat. Thi nghiém duoc thuc hién trong méi trudng cd nong
d6 mudi 12-16%, glucose 6%, cao nam men 1%. Sau 5 ngay 1én men, dich thu dugc dem

phan tich ham luong cdn. Két qua dugc trinh bay trong bang 15.

Bing 15. Kha ning tao con ctia cac ching Zygosaccharomyces thu thap dugc.

TT Ky hiéu chiing Nong d9 NaCl (%) Kha ning 1én men Nong g,(_;vc)on, o
12 + 0.00
1 | HBM23 14 + 0.00
16 - 0.00
12 + 0.72
2 | HBM27 14 + 0.00
16 - 0.00
12 + 0.40
3 | HBM34 14 + 0.00
16 - 0.00
12 + 0.00
4 1765 14 + 0.00
16 - 0.00
12 ++ 1.60
5 121 14 ++ 1.50
16 + 0.73
12 ++ 1.40
6 |25 14 ++ 1.70
16 + 0.20
12 ++ 1.38
7 |26 14 ++ 0.83
16 + 0.95
12 ++ 1.28
8 2.7 14 ++ 1.28
16 + 0.73
12 +++ 1.80
9 |28 14 ++ 1.15
16 ++ 1.05
12 ++ 1.50
10 | 2.9 14 + 0.95
16 - 0.40
12 ++ 1.80
11 | 2.10 14 ++ 1.15
16 + 0.95
12 +++ 2.03
12 | 2.13 14 ++ 1.15
16 ++ 0.95




TT Ky hiéu chiing Nong d9 NaCl (%) Kha ning 1én men Nong g,(_;vc)on, o
12 ++ 1.50
13 |2.17 14 ++ 1.15
16 + 0.95
12 + 0.00
14 | 6.2 14 + 0.00
16 - 0.00

Két qua cho thiy, trong sd 14 chiung Zygosaccharomyces trén, chi c6 3 ching khong
c6 kha ning tao con trong mdi truong cd nong do mubi cao (12%). Riéng chung

Zygosaccharomyces ky hiéu 2.8 c6 kha ning 1én men trong méi trudng c6 ndong d6 mudi
kha cao (16%) va ham lugng con tao thanh dat 1.05% v/v. Can tiép tuc khao sat thém

mot sO dac tinh cua cac chung Zygosaccharomyces nay.

2.2.3.2.  Panh gid 12 ching ndm men cé trong b swu tdp giong cia Vién CNTP

Kha ning tao huong cia 12 chiing nAm men cé kha ning 1én men trong méi truong

pH thap va nong d6 duong cao dugc khao sat. Két qua dugc trinh bay trong bang 16.

Bing 16. Kha ning tao huong cta 12 ching nAm men trong STG.

T | Ching Thanh phén hgp chit thom (mg/ml)
Metanol Acetaldehyt | Etanol Acetone n-propanol | Iso-butanol

1| 7012 0.118 0.017 68.116 0.001 0.019 0.064
21 7020 0.127 0.029 103.74 0.001 0.098 0.094
31 7039 0.131 0.016 102.34 0.002 0.036 0.078
4| 7043 0.076 0.02 57.08 0.014 0.025 0.031
5| 7052 0.131 0.03 106.08 0.003 0.045 0.128
6 7079 0.178 0.014 97.44 0.002 0.036 0.104
71 7098 0.119 0.028 105,35 0.002 0.053 0.167
8| 7323 0,159 0.015 82.22 0.001 0.036 0.069
91 CSZ 0.171 0.026 78.48 0.001 0.028 0.044

10 MC 0.151 0.016 87.26 0.002 0.034 0.068

11 K1 0.188 0.018 101.55 0.001 0.048 0.096

12| W27 0.139 0.021 78.48 0.001 0.031 0.067

. Thanh phin hgp chit thom (mg/ml)
TT | Ching
Etylacetate | Iso- amylancol Furfurol | Iso-amylacetate Etylhexanonat

1 7012 0.031 0.229 0.003 0.003 0.003

2 7020 0.066 0.453 0.004 0.007 0.007

3 7039 0.063 0.348 0.007 0.008 0.007

4 7043 0.045 0.119 0.002 0.002 0.002

5 7052 0.103 0.482 0.016 0.059 0.061

6 7079 0.045 0.404 0.013 0.006 0.008
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IT | Ching Thanh phan hop chat thom (mg/ml)
Etylacetate | Iso- amylancol | Furfurol | Iso-amylacetate Etylhexanonat
71 7098 0.078 0.599 0.013 0.033 0.039
8| Z323 0.056 0.243 0.002 0.004 0.003
9 CSz 0.043 0.16 0.001 0.003 0.003
10 MC 0.048 0.307 0.022 0.011 0.015
11 K1 0.065 0.345 0.003 0.006 0.005
12| W27 0.045 0.236 0.0007 0.003 0.002
2.2.3.3.  Ddnh gid khd ndng lén men & nhiét @6 cao ciia mot sé ching ndm men

Nhiéu nghién ctru cho rang, da sé nAm men sinh trudng phat trién t6t nhat ¢ diéu
kién nhiét d tuong dbi thép tir 22-25°C, va nhiét d6 tdi uu cho 1én men ethanol thuong
dudi 25°C. Nhiét d6 cang cao kha ning sinh con cia nim men cang kém. Tuy nhién
trong quaé trinh san Xuat viéc duy tri nhiét do thép & diéu kién nhiét d6i nhu Viét Nam la
kha t6n kém. Ngoai ra, mot sb quy trinh cong nghé doi hoi nhiét do cao trong qua trinh
1én men. Mot trong nhitng vi du 1a quy trinh 1én men va thiy phan dong thoi (SSF)
thuong dugc ing dung trong 1én men cac polysaccharide thién nhién. Trong qua trinh
duong hoa enzyme duoc dung dé thuy phan, chuyén hoa cac cau tric polymer phirc tap
thanh duong don (glucose). Nhiét do tdi thich duoc dung dé thuy phin bing enzyme
thuong cao (khoang 50°C). Trong truong hop ndy cac ching ndm men c6 kha ning 1én
men & nhiét do cao c6 thé duoge st dung. Nhitng chung nim men tir Suu tap giéng Vién
Cong nghiép Thuc phim dugc thr nghiém phan 16n 1a nidm men Saccharomyces
cerevisiae thu nhan tir nhiéu nguén khac nhau. Mot sb chung ndm men duoc biét 1a co
kha ning phat trién ¢ nhiét 46 cao nhu Kluyveromyces marxianus va mot sé ching phan
1ap tir thién nhién ciing dugc st dung dé so sanh.

Bdng 17. Danh sach cac chung da lya chon trong nghién ctru danh gi4 kha nang lén men
0 nhiét do cao ciia nam men.

TT Chiing Tén loai Ghi chu

1 BK3 Kluyveromyces marxianus Phan 13p tur kefir

2 | BK2 Saccharomyces cerevisiae Phan 13p tur kefir

3 505/3 Issatchenkia orientalis Nhan tir CLIB

4 |JCM 1630 Kluyveromyces marxianus Nhan to JCM

5 JCM 02188 Kluyveromyces marxianus Nhian to JCM

6 | JCM 6846 Kluyveromyces marxianus var. lactis Nhin to JCM

7 | JCM 8261 Schizosaccharomyces octosporus Nhan tr JCM

8 | JCM 8263 Schizosaccharomyces japonicus Nhan tt JCM

9 | Hal 93 Saccharomyces cerevisiae (?) Phan 13p tir banh men
10 | QA23 Saccharomyces cerevisiae (?) Men rugu vang (JICA)
11 | Hal 98 Saccharomyces cerevisiae (?) Phan 13p tir banh men.
12 | 71B Saccharomyces cerevisiae (?7) Men rugu vang (JICA)
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TT Chiung Tén loai Ghi chu

13 | XFE-2 Candida tropicalis Phan 13p tir thién nhién
14 | XFE 593-1 Candida tropicalis Phan 13p tir thién nhién
15 | XFE 581 Candida tropicalis Phan 1ap tur thién nhién
16 | BMQ 859 Saccharomyces cerevisiae (?) Phan 13p tr banh men
17 | XFE 293 Candida tropicalis Phén 1ap tur thién nhién
18 | JHT 15 Issatchenkia orientalis Phén 1ap tir thi€n nhién
19 | BK1 Kluyveromyces marxianus Phan 1ap tur kefir

20 | EC1118 Saccharomyces cerevisiae (?) Men rugu vang (JICA)
21 |43 Saccharomyces cerevisiae (?) Men rugu vang (JICA)
22 | CEG Saccharomyces cerevisiae (?7) Men rugu vang (JICA)
23 | BDY Saccharomyces cerevisiae (?) Men rugu vang (JICA)
24 | CS2 Saccharomyces cerevisiae (?7) Men rugu vang (JICA)
25 2323 Saccharomyces cerevisiae (?) Men rugu vang (JICA)
26 | BC Saccharomyces cerevisiae (?) Men rugu vang (JICA)
27 | W27 Saccharomyces cerevisiae (?7) Men rugu vang (JICA)
28 | BM45 Saccharomyces cerevisiae (?7) Men rugu vang (JICA)
29 | CW Saccharomyces cerevisiae (?7) Men rugu vang (JICA)
30 | CNTP 7028 Saccharomyces cerevisiae Chung san xuat

31 | CNTP 7015 Saccharomyces cerevisiae Chung san xuat

32 | CNTP 7012 | Saccharomyces cerevisiae Chung san xuat

33 | CNTP 7025 Saccharomyces cerevisiae Chung san xuit

34 | Sch. pombe Schizosaccharomyces pombe Nhan tur GBF

35 |JCM 8274 Schizosaccharomyces pombe Nhan tr JCM

36 | Rhone Saccharomyces cerevisiae (?) Men rugu vang (JICA)
37 | V1116 Saccharomyces cerevisiae Men rugu vang (JICA)
38 | BMQ 467 Saccharomyces cerevisiae (?) Phan 13p tir banh men

Kha nang chiu nhiét cua cac chung nam men

Ttr 38 ching nAm men dd chon loc trong suu tip, nudi cay theo phuong phap dia

danh dau. Hinh 2, 3 va bang 18 cho thiy rang ¢ nhiét d6 37°C hau hét cac chung déu moc
chi c6 cac chung JCM 6846 va JCM 8274 la khong moc. Nudi c?iy o0 nhiét do 38°C,
39°C ¢6 32 chung moc va 6 chung khong moc 1a BK2, JCM 6848, JCM 8262, CS2, Sch.

pombe, ICM 8274. Nubi cdy & nhiét d6 40°C c6 31 ching moc va 7 chung khong moc 1a

BK2, JCM 6848, JCM 8262, CS2, Sch. pombe, JCM 8274, CEG. Nubi cdy & nhiét do
41°C c6 10 chung moc va 18 ching khong moc. Nhiét do 42°C c6 8 chung moc va 30

chung khong moc. Nudi cdy & nhiét do 43 °C chi c6 4 ching moc va 34 ching khong

moc. Nhu vay nhiét d§ cang cao kha nang moc ctia cac ching nam men cang yéu.
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BK3 | BK2 | 5053
ICM | JCM | ICM | JCM | ICM
1630 | 02188 | 6846 | 8261 | 8263

Halo3 | QA23 | Hal98 | 71B | XFE -2
| kr | BMasso | 20E | HT IS

BK1 | EC 1118

Vi tri chung trén dia

41°C

42°C

43°C

Hinh 2. Nghién ctru kha ning moc ctia cic ching nim men & nhiét d6 cao tir 37° C dén 43°C

theo phuong phap danh dau dia.
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43 CEG BDY
CS2 2323 BC W27 BM 45
CW CNTP7 | CNTP CNTP | CNTP
028 7015 7012 7025
pSo(;}r:b 2(2:;\:[1 Rhone | V1116 B41\6/[7Q
43 CEG BDY
Vi tri ching trén dia

38°C

39°C

41°C

42°C

43°C

Hinh 3. Nghién ctru kha népg moc cua cac ching ndm men & nhiét do cao tir 37° C dén 43°C
theo phuong phap danh dau dia.



Bing 18. két qua nghién ctru kha ning chiu nhiét cua cic ching ndm men.

. ~ ‘. Nhiét do (°C

1| Ching Ten loai 37 | 38 | 39 | 40 31 02 | 43

1 | BK3 Kluyveromyces marxianus + + + T n T n
2 | BK2 Saccharomyces cerevisiae + - - - - - -
3 | 505/3 Issatchenkia orientalis + + + + + T -
4 | JCM 1630 | Kluyveromyces marxianus + + + + + + T
5 | JCM 02188 | Kluyveromyces marxianus + + + + + + +
6 | JCM 6846 Kluyveromyces marxianus var. lactis - - - - - - -
7 | JCM 8261 Schizosaccharomyces octosporus + - - - - _ -
8 | JCM 8263 Schizosaccharomyces japonicus + + + + - - -
9 | Hal 93 Saccharomyces cerevisiae (?) + + + + B B -
10 | QA23 Saccharomyces cerevisiae (?) + + + + - - R
11 | Hal 98 Saccharomyces cerevisiae (?) + + + + - - -
12 | 71B Saccharomyces cerevisiae (?) + + + T B _ _
13 | XFE-2 Candida tropicalis + + + + B _ _
14 | XFE 593-1 Candida tropicalis + + + + + _ -
15 | XFE 581 Candida tropicalis + + + + + + i
16 | BMQ 859 Saccharomyces cerevisiae (?) + + + + - - R
17 | XFE 293 Candida tropicalis + + + + + T _
18 | JHT 15 Issatchenkia orientalis + + + + + + B
19 | BK1 Kluyveromyces marxianus + + + + + + T
20 | EC1118 Saccharomyces cerevisiae (?) + + + + + - _
21 |43 Saccharomyces cerevisiae (?) + + + + R _ _
22 | CEG Saccharomyces cerevisiae (?) + + + - - - -
23 | BDY Saccharomyces cerevisiae (?) + + + + - - _
24 1 CS2 Saccharomyces cerevisiae (?) + - - - - - -
25 2323 Saccharomyces cerevisiae (?) + + + + - - R
26 | BC Saccharomyces cerevisiae (?) + |+ |+ |+ - - -
27 | W27 Saccharomyces cerevisiae (?) + + + - - - -
28 | BM45 Saccharomyces cerevisiae (?) + + + + - - -
29 | CW Saccharomyces cerevisiae (?7) + + + + - - -
30 | CNTP 7028 | Saccharomyces cerevisiae + + + + - - -
31 | CNTP 7015 | Saccharomyces cerevisiae + + + + - - _
32 | CNTP 7012 | Saccharomyces cerevisiae + + + + - - -
33 | CNTP 7025 | Saccharomyces cerevisiae + + + + B - -
34 | Sch. pombe | Schizosaccharomyces pombe + - - - - - -
35 | JICM 8274 Schizosaccharomyces pombe - - - - - _ _
36 | Rhone Saccharomyces cerevisiae (?) + + + + B - _
37 | V1116 Saccharomyces cerevisiae + + + + - - -
38 | BMQ 467 Saccharomyces cerevisiae (?7) + + + + - - _

Ghi chu: “+” duong tinh (mgc), “ - am tinh (khong moc)

Kha nang lén men tao con cua cac chung giong o nhiét do cao

Két qua ¢ bang 19 cho théy 1én men & nhi¢t d§ cang cao do con cang thép va lugng
duong sot trong dich tang. O nhiét do 42°C trong sd cic chung nghién ctru, ching 1én
men cao nhat 1a ching JCM 1630 va JCM 02188 c6 kha ning 1én men con duoc 1.8 %
con. O nhiét @6 41°C chung c6 kha ning 1én men cao nhit 13 cac chung JCM 1630 duoc
2.4% cbn va chung BK 1 duoc 2.3 % con. O nhiét do 40°C cac chung c6 kha ning 1én
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men cao la chung BMQ 467 dat 6.0 % con, chung Hal 93 dat 5.9 % alcohol, chuing CNTP

7028 dat 5.4 % con. O nhiét do 39°C chung c6 kha nang 1én men cao nhét 1a Hal 93 dat

6.4%, ching BMQ 467 dat 6.2%, ching CNTP 7028 dat 6.0% cdn. O nhiét d6 38°C
chung c6 kha ning 1én men cao 1a Hal 93 dat 8.8 % con, chung BMQ 467 dat 8.7% con,

chung Hal 98 dat 8.2% con. Nhu vay cac ching Hal 93, BMQ 467 va Hal 98 c6 kha ning

1én men dat do con cao tir 5.9 dén 8.8 % do6 con & cac nhiét dd cao 38°C dén 40°C.

Bdng 19. Néng dd con va néng dd chat kho sau khi 1én men & nhiét d6 cao.

TT Ky hiéu Nong dd con va Bx ¢ cac nhiét d9 khac nhau
38°C 39°C 40°C 41°C 42°C

Con | Bx |Con| Bx [Con| Bx | Con | Bx | Con | Bx
1 BK3 48 | 135 3.6 | 16 | 3.5 16 1.2 17 1.2 | 16.5
2 BK2 - - - - - - -
3 505/3 34 | 15 | 33 | 155 23 | 155 | 1.1 17 1.1 | 16.5
4 JCM 1630 53 | 124 ] 5.1 | 125] 4.0 14 24 | 155 | 1.8 | 155
5 JCM 02188 3.8 |144] 42 | 145] 3.8 14 1.8 16 1.8 16
6 JCM 6846 - - - - - - -
7 JCM 8261 - - - - - - -
8 JCM 8263 23 | 15 | 27 | 16 | 2.7 16 - - - -
9 Hal 93 88 | 10 | 6.4 | 12.5| 59 | 12.5 - - - -
10 | QA23 45 | 13.8]1 29 |16.5] 2.6 16 - - - -
11 | Hal 98 82 |102] 59 | 11 | 34 | 145 - - - -
12 | 71B 6.8 | 10 | 6.2 | 11 | 33 14 - - - -
13 | XFE-2 3.6 148 ] 1.6 | 16.5| 0.5 17 - - - -
14 | XFE 593-1 24 [159] 2.1 | 151 ] 1.1 17 0 18 - -
15 | XFE 581 25 | 156 37 [ 145 1 16.5 0 18 0 18
16 | BMQ 859 56 | 13 | 38 14 - - - -
17 | XFE 293 2.0 | 163] 2.0 |165] 1.7 16 0.4 18 0.2 18
18 | JHT 15 34 | 152 1.8 16 0.9 18 0.9 18
19 | BKI 64 | 122 ] 57 |125] 44 | 13,5 ] 23 16 1.5 16
20 | EC1118 47 134139 | 14 | 0.7 17 1.1 17 - -
21 |43 32 | 154 ] 32 |155] 2.7 15 - - - -
22 | CEG 42 [ 145 12 | 16 - - - - -
23 | BDY 6.6 |11.6 | 4.0 | 13 | 41 | 145 - - - -
24 | CS2 - - - - - - - -
25 |2323 3.8 1146] 4.6 | 11 | 4.6 14 - - - -
26 | BC 64 | 12 | 25 | 16 | 1.8 15 - - - -
27 | W27 4.1 [ 1421 29 | 17 - - - - -
28 | BM45 56 | 124 27 | 16 | 2.2 16 - - - -
29 | CW 53 | 122 ] 45 | 145 4.7 13 - - - -
30 |CNTP7028 | 55 | 13 | 6.0 |12.5] 5.4 12 - - - -
31 |CNTP7015 | 42 |144] 26 | 16 | 1.8 16 - - - -
32 |CNTP7012 | 53 |12.6] 2.7 | 16 | 2.3 16 - - - -
33 | CNTP 7025 3.8 1132 ] 4.1 15 | 2.0 16 - - - -
34 | Sch. pomb - - - - - - -
35 | JCM 8274 - - - -
36 | Rhone 45 [ 128 27 | 16 | 2.6 17 - - - -
37 | V1116 6.8 | 12 | 42 | 145] 4.8 15 - - - -
38 | BMQ 467 87 199 | 62 |125]| 6.0 12 - - - -
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Nhu véy, tir 38 chung giéng ndm men trong suu tap gidng cua Vién Cong nghiép
Thuc phém chung t6i da Iya chon dugc 3 ching Hal 93, BMQ 467 va Hal 98 c6 kha nang
1én men & nhiét do cao tir 38- 40°C dat do con tir 5.8 dén 8.8. Nhung chung nay cé tiem
nang rat 16n trong tng dung 1én men & nhiét d6 cao.

2.2.3.4.  Danh gid khd ndng sinh cellulase ciia cdc ching ndm moc

Céc chung nam moc chung t6i phan 1ap dugc trén moi truong dac hi¢u déu co kha
ning sinh téng hop enzyme cellulase nhung duéi cac mirc do khac nhau. Ngay ca nhimng
chung cung giéng, cung loai ciing ¢ thé rat khac nhau vé lugng enzyme do chung san
sinh ra. Vi vay viéc tuyén chon vi sinh vat tao enzyme can phai luon luén két hop chat
ché voi sy kiém tra hoat lyc enzyme dé tim ra nhiing ching c6 kha ning sinh tong hop
enzyme cao nhat.

Chung t6i d4 kiém tra kha ning sinh cellulase ciia cac ching nAm mdc méi phan lap
duoc so bd bang phuong phap duc 16 trén dia thach. Pua vao vong thuy phan chung toi
chon ching dem phan tich hoat luc enzyme bang phan tich duong khir tao ra sau phan
ung cua enzyme véi CMC theo phuong phap Somogy - Nelson.

Bdng 20. Hoat lyc enzyme cua cac ching nam moc.

TT Ki hi¢u 1U TT Ki hi¢u IU
1 FEC35 19.73 | 25 FEC245 14.65
2 FEC37 18.88 | 26 FEC246 16.98
3 FECS53 18.61 | 27 FEC248 10.91
4 FECS57 17.83 | 28 FEC252 18.88
5 FEC74 23.29 | 29 FEC258 8.43
6 FEC93 10.79 | 30 FEC263 19.97
7 FECY% 22.67 | 31 FEC264 16.65
8 FEC98 16.40 | 32 FEC269 5.14
9 FECI110 17.18 | 33 FEC274 13.54
10 FEC114 20.77 | 34 FEC278 17.34
11 FEC125 20.86 | 35 FEC289 9.38
12 FEC128 13.55| 36 FEC297 19.73
13 FEC130 28.05 | 37 FEC300 7.94
14 FEC147 9.77 | 38 FEC324 18.84
15 FEC152 14.86 | 39 FEC340 8.42
16 FECI156 13.87 | 40 FEC342 19.03
17 FEC158 7.24 | 41 FEC361 14.29
18 FEC168 11.20 | 42 FEC378 20.02
19 FEC178 12.69 | 43 FEC383 6.64
20 FEC179 1596 | 44 FEC385 16.83
21 FEC189 14.02 | 45 FEC392 10.76
22 FEC209 6.14 | 46 FEC393 13.57
23 FEC225 14.62 | 47 FEC407 23.87
24 FEC228 18.65 | 48 | Ddi ching 0
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Chung t6i nhan thiy ring cac ching phan 1ap duoc déu c6 kha ning sinh cellulase,
c6 mot sd chung c6 ¢ kha ning sinh cellulase kha cao c6 thé tiép tuc tng dung dugc
trong céc nghién ciru vé sinh tong hop va ung dung cellulase

Céac ching nAm mdc c6 kha ning sinh cellulase cao dugc phan nhom bang PCR
fingerprinting sir dung moi MST1.

1 Kb PlusLadder™
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2.000
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8

Hinh 4. Pho fingerprinting ciia cac ching nim mdc sir dung modi MST1. 1: FEC 93; 2: FEC179;
3: FEC128; 4: FEC248; 5: FEC 385; 6: FEC383; 7: FEC274; 8: FECI158; 9: FEC74; 10:
FEC110; 11: FEC156; 12: FEC258; 13: FEC147.

1 Kb PlusLadder™
g M1 2 3 4 56 7 8 910 111213 1415 16

2,000

HEEE B B

8

Hinh 5. Pho fingerprinting ctia cdc ching nim mdc str dung moi MST1. Ki hiéu: 1- FEC53; 2 -
FEC93; 3 - FEC57; 4 - FEC110; 5 - FEC98; 6 - FEC102; 7 - FEC74; 8 - FEC94; 9 - FEC105;
10 - FEC128; 11 - FEC95; 12 - FEC114; 13 - FEC130; 14 - FEC147; 15 - FEC156; 16 -
FEC158.

Dua trén phd PCR fingerprinting nhimg chung ndm méc chon loc cé thé dugc phan
thanh cdc nhoém sau:
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Bing 21. Phan nhom duya trén pho PCR fingerprinting.

Nhom Cac chiing trong nhém
1 FEC93, FEC179, FEC128, FEC248 va FEC 385
2 FEC383, FEC147
3 FEC 274
4 FECI158
5 FEC74, FEC110, FEC 57, FEC 94
6 FECI156
7 FEC258
8 FEC 53
9 FEC 93
10 FEC 98
11 FEC 102
12 FEC 105
13 FEC 128
14 FEC 95
15 FEC 114
16 FEC 130
17 FEC 147
18 FEC 156
19 FEC 158

Tir cac nhom chiing t6i chon 05 chiing va 01 ching tir Suu tap gidng dé phan loai
t6i loai bang gidi trinh ty ving D1/D2. Két qua phan loai dinh tén nhu sau:

>FEC98 - VT399 EU867292 Aspergillus tubingensis (991/991); EF661191.1 Aspergillus
niger (991/991)

ACACTGTCTGAAAGCGTGCAGTCTGAGTTGATTGAATGCAATCAGTTAAAACTTTCAACAATGGATCTCTTGGTTCC
GGCATCGATGAAGAACGCAGCGAAATGCGATAACTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTTTGAAC
GCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCCCGGCTTGTGTGT
TGGGTCGCCGTCCCCCTCTCCGGGGGGACGGGCCCCAAAGGCAGCGGCGGCACCGCGTCCGATCCTCGAGCGTATGG
GGCTTTGTCACATGCTCTGTAGGATTGGCCGGCGCCTGCCGACGTTTTCCAACCATTTTTTCCAGGTTGACCTCGGA
TCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTCAGTAAC
GGCGAGTGAAGCGGCAAGAGCTCAAATTTGAAAGCTGGCTCCTTCGGAGTCCGCATTGTAATTTGCAGAGGATGCTT
TGGGTGCGGCCCCCGTCTAAGTGCCCTGGAACGGGCCGTCAGAGAGGGTGAGAATCCCGTCTTGGGCGGGGTGTCCG
TGCCCGTGTAAAGCTCCTTCGACGAGTCGAGTTGTTTGGGAATGCAGCTCTAAATGGCGTGGTAAATTTCATCTAAAG
CTAAATACTGGCCGGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGAGTTAAA
CAGCACGTGAAATTGTTGAAAGGGAAGCGCTTGCGACCAGACTCGCCCGCGGGGTTCAGCCGGCATTCGTGCCGGTG
TACTTCCCCGTGGGCGGGCCAGCGTCGGTTTGGGCGGCCGGTCAAAGGCCCCTGGAATGTAGTACCCTCCGGGGTAC
CTTATAGCCAGGGGTGCAATGCGGCCAGCCTGGACCGAGGAACGCGCTTCGGCACGGACGCTGCATAGCGAATGG

>FEC110 - VT401 EU867248 Aspergillus tubingensis 1011/1011 (100%), EF661191
Aspergillus niger 1011/1011 (100%),

AGCGCGTTCCTCGGTCCAGGCTGGCCGCATTGCACCCCTGGCTATAAGGTACCCCGGAGGGTACTACATTCCAGGGG
CCTTTGACCGGCCGCCCAAACCGACGCTGGCCCGCCCACGGGGAAGTACACCGGCACGAATGCCGGCTGAACCCCGE
GGGCGAGTCTGGTCGCAAGCGCTTCCCTTTCAACAATTTCACGTGCTGTTTAACTCTCTTTTCAAAGTGCTTTTCAT
CTTTCGATCACTCTACTTGTGCGCTATCGGTCTCCGGCCAGTATTTAGCTTTAGATGAAATTTACCACCCATTTAGA
GCTGCATTCCCAAACAACTCGACTCGTCGAAGGAGCTTTACACGGGCACGGACACCCCGCCCAAGACGGGATTCTCA
CCCTCTCTGACGGCCCGTTCCAGGGCACTTAGACGGGGGCCGCACCCAAAGCATCCTCTGCAAATTACAATGCGGAC
TCCGAAGGAGCCAGCTTTCAAATTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCGGTTGGTTTCTT
TTCCTCCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCTGGAAAAAATGGTTGG
AAAACGTCGGCAGGCGCCGGCCAATCCTACAGAGCATGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGECC
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GCCGCTGCCTTTCGGGCCCGTCCCCCCGGAGAGGGGGACGGCGACCCAACACACAAGCCGGGCTTGAGGGCAGCAAT
GACGCTCGGACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACTGAATTC
TGCAATTCACATTAGTTATCGCATTTCGCTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTT
TAACTGATTGCATTCAATCAACTCAGACTGCACGCTTTCAGACAGTGTTCGTGTTGGGGTCTCCGGCGGGCACGGGC
CCGGGGGGCA

>FECI158 - VT402 FJ430784 Trichoderma koningiopsis 982/1001 (98%), EF417482
Trichoderma atroviride 983/1003 (98%)

TTTCTGTAGTCCCCTCGCGGACGTATTCTTACAGCTCTGAGCAAAAATTCAAAATGAATCAAAACTTTCAACAACGG
ATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCAT
CGAATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAACCCTCGAAC
CCCTCCGGGGGATCGGCGTTGGGGATCGGGACCCCTCACACGGGTGCCGGCCCCTAAATACAGTGGCGGTCTCGCCG
CAGCCTCTCCTGCGCAGTAGTTTGCACAACTCGCACCGGGAGCGCGGCGCGTCCACGTCCGTAAAACACCCAACTTT
CTGAAATGTTGACCTCGGATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAA
CAGGGATTGCCCCAGTAACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCCCCTCCGGGTCCGAGTTGT
AATTTGTAGAGGATGCTTTTGGTGAGGTGCCGCCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTGAGAGCCCCGT
CTGGCTGGCCACCGAGCCTCTGTAAAGCTCCTTCGACGAGTCGAGTAGTTTGGGAATGCTGCTCAAAATGGGAGGTA
TATGTCTTCTAAAGCTAAATATTGGCCAGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTG
AAAAGAGGGTTAAACAGTACGTGAAATTGTTGAAAGGGAAGCGCTTGTGACCAGACTTGGGCGCGGCGGATCATCCG
GGGTTCTCTCCGGTGCACTTCGCCGCGTTCAGGCCAGCATCAGTTCGTCGCGGGGGAAAAAGGCTTCGGGAACGTGG
CTCCTCCGGGAGTGTTATAGCCCGTTGCATAATACCCTGCGGTGGACTGAGGACCGCGCATCTGCAAGGATGC

>FEC258 - VT403 AB027384 Hypocrea lutea 944/975 (96.8%), F1430784 Trichoderma
koningiopsis 921/949 (97%), AF510497 Hypocrea jecorina 941/976 (96.4%)

TTCTCGGCGCCTCTCGTAGGCGTTTCGAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATG
AAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCG
CCCGCCAGTATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGGTCGGCGTTGGE
GATCGGCCCTCCCTTAGCGGGTGGCCGTCTCCGAAATACAGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGTT
TGCACACTCGCATCGGGAGCGCGGCGCGTCCACAGCCGTTAAACACCCAACTTCTGAAATGTTGACCTCGGATCAGG
TAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACAGGGATTGCCCCAGTAACGGCGA
GTGAAGCGGCAACAGCTCAAATTTGAAATCTGGTCCCTAGGGCCCGAGTTGTAATTTGTAGAGGATGCTTTTGGTGA
GGTGCCGCCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTGAGAGCCCCGTCTGGCTGGCCGCCGAGCCTCTGTAA
AGCTCCTTCGACGAGTCGAGTAGTTTGGGAATGCTGCTCAAAATGGGAGGTATATGTCTTCTAAAGCTAAATATTGG
CCAGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGAGGGTTAAATAGTACGTGAA
ATTGTTGAAAGGGAAGCGCTTGTGACCAGACTTGGGCGCGGCGGATCATCCGGGGTTCTCTCCGGTGCACTTCGCCG
CGTCTAGGCCAGCATCAGTTCGTCGCGGGGGAAAAAGGCTTCGGGAACGTGGCTCCTCCGGGAGTGTTATAGCCCGT
TGCATAATACCCTGCGGTGGACTGAGGACCGCGCATCTGCAAGGATGCTG

>FEC383 - VT404 AB027384 Hypocrea lutea 939/974 (96%), FJ430784 Trichoderma
koningiopsis 912/947 (96%)

TTCTCGGCGCCTCTCGTAGGCGTTTCGAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATG
AAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCG
CCCGCCAGTATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGGTCGGCGTTGGEG
GATCGGCCCTGCCTTTTGGCGGTGGCCGTCTCCGAAATACAGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT
TTGCACACTCGCATCGGGAGCGCGGCGCGTCCACAGCCGTTAAACACCCAACTTCTGAAATGTTGACCTCGGATCAG
GTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACAGGGATTGCCCCAGTAACGGCG
AGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGTCCCTAGGGCCCGAGTTGTAATTTGTAGAGGATGCTTTTGGTG
AGGTGCCGCCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTGAGAGCCCCGTCTGGCTGGCCGCCGAGCCTCTGTA
AAGCTCCTTCGACGAGTCGAGTAGTTTGGGAATGCTGCTCAAAATGGGAGGTATATGTCTTCTAAAGCTAAATATTG
GCCAGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGAGGGTTAAATAGTACGTGA
AATTGTTGAAAGGGAAGCGCTTGTGACCAGACTTGGGCGCGGCGGATCATCCGGGGTTCTCTCCGGTGCACTTCGCC
GCGTCTAGGCCAGCATCAGTTCGTCGCGGGGGAAAAAGGCTTCGGGAACGTGGCTCCTCCGGGAGTGTTATAGCCCG
TTGCATAATACCCTGCGGKG-ACTGAGGACCGCGCATCTGCAAGGATGC

>CNTP 5098 - VT395 Rhizopus microsporus var. chinensis 574/574 (100%)

AAAATATTCCCAGCCAACTCGCCAAATAGCATTCGCTGCGTACCTCAATCCAGCCCAAGGTATTTTCTAAGGGACTA
TAACACCCACGAATGGGCCACATTTCCCCTAGTTTTTTCCCTCAAGCCAAATTGTCGTTGGCAGGCATAGCCTGCAA
GTGCATCCAAGCCGAAACTTAGACTGATTACAGACAAGCCAGTCTGGCTCCAAACGGTTCCCTTTTAACAATTTCAC
ATACTGTTTAACTCTCTTTTCAAAGTTCTTTTCATCTTTCCCTCACGGTACTTGTTCGCTATCGGTTTCTCGCCAAT
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ATTTAGCTTTAGGTGAGATTTACCACCCAATTTAGGCTGCATTCCCAAACAACCTGACTCTTTGAAAGTGTATCGCA
AAAGGCAAATGCTCAGACCGAAGACGGGATTCTCACCCTCTATGATGCCCTGTTCCAAAGGACTTATCGGTCCGGCT
TGCCTGGAAAACACTTCTACAGTTTACAATCCGGTTTAGCTAGGCCAAACAGGTTCCAACTTTGAGCTTTTTCCTGT
TCACTCGCCGTTACTAGGGAAATCATTGTTATTTTCTTTTCCTCCGCTTATTGATATG

2.2.3.5.

Danh gid nguon gen ciia mot s6 chung vi khuan Bacillus theo cac dic diém sau:

- Kha nang sinh catalase

Padnh gid mét sé ching vi khuan Bacillus

- Kha ndng oxi hoa cac nguon cacbon khac nhau

- Kha nang 1én men céc nguon cacbon khac nhau

- Kha nédng sinh lecithinase (phan img Egg Yolk — EY)

- Thur nghi¢ém Voges — Proskauer (VP)

- Nhuém Gram

- Pic diém bao tir tao thanh

Két qua duoc thé hién ¢ bang 3, 4, va 5.

Bing 22. Dic diém bao tir tao thanh cta cac ching Bacillus nghién ciru

STT Tén Ky hi¢u Pic diém bao tir tao thanh
1 | Bacillus sp. | LEE Bio tir Ién nam & 1 dau cua té bao
2 | Bacillus sp. | NOVA?2 | Bao tir nho nam & 1 dau cua té bao
3 | Bacillus sp. | NOVA3 | Bao tir nho nam ¢ 1 dau cia té bao
4 | Bacillussp. |NOVA 4 | Bao tir nhé nam & 1 dau cua té bao
5 | Bacillus sp. | NOVA 6 | Bao tir nhé nam ¢ 1 dau ctia té bao
6 | Bacillus sp. | BMZ1 Bio tir dai, nho, ndm & 1 dau cia té bao
7 Bacillus sp. BMZ2 Bao tir dai, nho, nam & 1 dau cua té bao
8 | Bacillus sp. | BMZ3 Bio tir dai, nho, ndm & 1 dau cia té bao
9 | Bacillus sp. | BMZ5 Bio tir dai, nhd, ndm & 1 dau cua té bao
10 | Bacillus sp. | PP Bao tir dai, nho nim & 1 dau cua té bao
Bing 23. Mot vai dic diém sinh 1y sinh hod cta cac chung Bacillus nghién ciru.
STT Tén Ky hiéu | Gram | Catalase EY VP
1 Bacillus sp. | LEE + + - -
2 Bacillus sp. | NOVA 2 + + - -
3 Bacillus sp. | NOVA3 + + - -
4 Bacillus sp. | NOVA 4 + + - +
5 Bacillus sp. | NOVA 6 + + - +
6 Bacillus sp. | BMZ1 + + - +
7 Bacillus sp. | BMZ2 + + - +
8 Bacillus sp. | BMZ3 + + - +
9 Bacillus sp. | BMZ5 + + - +
10 | Bacillus sp. | PP + + - -
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Bdng 24. Xac dinh kha nang lén men hoac oxi hoa cac ngudn cacbon khac nhau cua cac
chung Bacillus nghién ctru

Chiing O/F Rib Mal Gal Mse Tre Sor Raf Na-glu
LEE . - e § .
S T T T
NOVA3 (F) i T - - -
NOVA 4 . : e - ; § :
e S S S N
BMZ1 (F) J_ - J_ n — Z - Z - Ij ;
BMZ2 . - = - § - S
BMZ3 (F) I +J/r- 1 I +{ _ :/ P
BMZ5 F + + + + + + +/ - +/ -

0 + + + - + + + + - +/ -
PP F + - +/ - + + + +/ - +/ -

0 + + - + + + + + - + -
Chiing O/F Lac Sac Ara Fru | Xyl Man Rha Glu
LEE 3 P I O O P N N N
T e e o B
NovAl e
NOVA 4 g - - - o - i - T
S o S o s
e e e
iz
o B e
e B T
PP F +/ - + + + + + +/ - +

O +/ - + + + + + +/ - +

Ky hiu: O: oxi hoa, F: Ién men, +: 1én men/oxi hoa tot, -: khong 1én men/ khong oxi hod, +/-: 1én men/oxi hoa kha,
Glu: glucose, Raf: Raffinose, Rib: Ribose, Na-glu: Natri gluconate, Fru: Fructose, Ara: Arabinose, D-Xyl: D-
Xylose, Man: Mannitol, Rha: Rhamnose, Mse: Mannose, Lac: Lactose, Suc: Sucrose, Mal: Maltose, Tre: Trehalose,

Gal: Galactose, Sor: Sorbitol.
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2.2.3.6. Pdnh gid da dang vi sinh vit trong banh men ruwou bang phirong phap DGGE

Sy t6n tai clia cic vi sinh vét trong banh men truyén thong 1a két qua cuia mot qua
trinh chon loc 1au dai va mdi loai banh men dugc xem nhu 13 mot phén bi quyét gia
truyén ctia nghé san xuit ruou gao Viét Nam. Banh men 1a ngudn vi sinh vat da dang, c6
thé st dung ching dé phan 1ap va Iya chon cac chiing hiru ich ing dung trong cac nghanh
cong nghiép thyc pham. Pién hinh, Saccharomyces cerevisiae va Amylomyces rouxii da
dugc sir dung nhu nhimng thanh phan chinh trong banh men dung dé san xuat ruou chat
lugng cao (Dung, 2004; Dung et al., 2005). Trong thap ky qua, nhitng thanh cong trong
san xuat con cong nghiép cling nhu qué trinh san xuat banh men trén quy mo ban cong
nghiép da co tac dong rat 16n dén su da dang cua san Xuét ruou truyén théng. H¢ qua tat
yéu 1a bat dau co su phan hoa va that thoat dan da dang sinh hoc trong banh men. Dé gop
phan khac phuc va bao ton tinh da dang sinh hoc ciia banh men truyén théng, mot ngan
hang luu trir giong khai dong duoc thiét 1ap. Ngan hang nay bao gém céc loai banh men
khéac nhau dugc thu thap tir cic vung trong ca nudc va bao quan dudi dang dong kho.

Hién tai chua c6 tai liéu nao noi vé cac thanh phén vi sinh vat khong thé nuoi céy co
mat trong banh men. Viéc lam sang té buc tranh toan canh vé su da dang sinh hoc trong
mot loai banh men nao d6 1a rat kho khan, né doi hoi ngudi nghién ciru phai thong thao
mot mang rong bao gdm ca nim men, nam soi va vi khuan. Cong viéc ndy lién quan dén
qua trinh phan 1ap va xac dinh lugng 16n cac chung va doi1 héi hang loat cac moi truong
phan 14p khac nhau. Chinh vi Iy do trén, trong hau hét cac nghién ctru vé mirc d6 da dang
sinh hoc ciia banh men truyén thng, viéc danh gia cac chung vi sinh vat phu thudc rat
16n vao ky thuat phéan lap. Dé khic phuc han ché nay, ching t6i tién hanh xac dinh d6 da
dang sinh hoc cta banh men truyén thong dya vao phuong phap DGGE, day 1a phuong
phap cho phép phat hién luong 16n vi sinh vat ma khong can dén qua trinh nudi cay.

B¢ suwu tap banh men

Téng s6 116 mau banh men thu thip, cac mau nay duoc ldy tir khip cac ving trén
ca nudc, nhung da sd trong d6 c6 ngudn gbc tir cac tinh ving dong bang song Hong va
luu vuc song Mekong. Qua viéc thu thap mau cho théy su giao luu va trao ddi budn ban
banh men giita cic ving di dién ra mot thoi gian dai. R4t nhiéu trudng hop banh men
dugc tao ra tu cac loai banh men khéc, viéc nay dan dén tinh trang cac loai banh men mét
di tinh dic trung va dong thoi 46 da dang cua san pham ciing bi giam dan. Trong sb 116
mau banh men, chi c6 45 mau dugc san xuit tai vi tri thu thap mau, s6 banh men con lai
khéng phai banh men ban dia. V& dic diém va quy mé san xuét, c6 4 mau banh men duogc
tao ra bdi nhitng nguoi1 vung dan tde thiéu sb men 14, 10 banh men di duoc san xuét
trong cac nha may nhd, 8 mau dang bot va dic biét c6 4 mau co nguén géc tor Trung
Quéc, 4 miu chuyén dung trong san xut rugu nép.
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Mot trong nhitng nhiém vu quan trong 1a bao ton sy da dang ngudn gene cac vi sinh
vat trong banh men truyén théng. Dé lam dugc diéu ndy, cach thong thuong 1a phan lap
cac chung vi sinh vat va bao quan cac ching trong moi truong nudi cdy. Tuy nhién ddi
v6i mau c6 do da dang sinh hoc cao nhu banh men, dé phan 13p toan bd h¢ vi sinh la rat
kho. Mot tré ngai nita 1a chiing ta khé c6 thé tai tao banh men tir cac chung riéng r&. Tinh
bén vitng ctia mdi loai banh men phu thudc 16n vao quan hé cong sinh giira cac loai. Pidu
d6 duoc chi phdi bai ti 18 cac loai cling nhu thanh phin v6 co dic trung cho mdi quan x3
vi sinh vat. Cho dén nay, vi¢c tai san xuat mot sd loai men truyén théng tr cac loai vi
sinh d3 dugc chimg minh 14 khong thé, vi du nhu hé théng giéng khoi dong dung trong
1én men kefir (Lopitz-Otsoa et al., 2006). Chinh vi 1y do ndy, chung t6i quyét dinh chon
mot hudng khac nham bao t6n toan bd quan thé vi sinh vat ¢ trong banh men thong qua
k¥ thuat dong kho. K¥ thuat nay co thé bao quan cac chung khoi dong trong banh men tir
20 dén 30 nim. Két qua nghién ctiru cho thiy qua trinh dong kho khong anh huong dén
luong vi sinh vt tong sb trong banh men.

Phan tich DGGE

Thanh phan cdu triic cc loai ndm va vi khuan duoc dénh gia trén co s& cac mdi
DGGE hoan toan khac nhau. Dya trén mirc d0 phan hod cao va mdt tap hop lugng 16n
gene trén GeneBank, dau 3’ cia DNA ribosome 16S va ving D2 ctua LSU dugc st dung.
Dbi véi trudng hop cua ndm, cip moi NL3A - NL4GC c6 thé dung trong phan biét cac
loai c6 su khac biét tir 4 nucleotide tr¢ 1€n. Trong nghién clru ndy ching t6i st dung céc
doan dai hon (320 bp v6i nAm va 470 bp vé6i vi khuan) so vi mot sé tac gia khac (Haruta
et al., 2006; Yoshida et al., 2005). Diéu nay lam ting tinh chinh xac trong qua trinh phan
loai. Tuy nhién, viéc dung cac doan dai hon nita (>=600 bp) lam gidam kha nang phan giai
cua DGGE.

Thanh phan ndm va ndm men

Két qua DGGE ctia cac san pham PCR nhan Ién tir cap moi NL3A - NL4GC cho thay
chiing c¢6 d6 tai ldp cao. Cac mau DNA duoc tach chiét tir cung mot loai banh men va cac
lan phan Gmg PCR khac nhau tir cing mot mau déu cho ra két qua twong dong cao. Pho
DGGE cuia ndm trong banh men kha 16 rang va twong d6i don gian. Mot s6 bang DNA
chinh déu tim théy trong cac mau, chi c6 mot s6 nho 1a dic trung cho su khac biét gitra
cac mau. Cac mau thong thuong chira khong qua 10 bang DNA. Phdé DGGE cua ndm
dugc thé hién trong hinh 6. Danh sach cac bang dugc xac dinh & bang 25. Vi¢c danh gia
mure tuong dong dugc dya trén vi tri di chuyén cua cac bang DNA trén phd DGGE. Tir
mot trinh tu dai dién bang phuwong phap ngoai suy c6 thé xac dinh céc trinh ty & vi tri
tuong dong khac, vi vay ciu triic cac loai vi sinh vat trong cdc mau banh men c6 thé dugc
sang t0. Ti 1é ctia cac loai nAm (bao gém ca nam men) dugc liét ké trong bang 26.
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173 29 104 152 185 121 166 94 103 110 18 183 118 174 159 160170

— 2 2
-3 3

Hinh 6. Pho dién di DGGE dai dién thé hién thanh phan cic loai nAm men va nim soi trong
banh men truyén théng. Mdi giéng tuong tng voi mdi mau banh men, cic bing dugc danh sb

duoc xac dinh va doc trinh tu.

Bing 25. Danh sach va d6 trong dong ctia cac bang DNA khuyéch dai bang méi trén phd dién di
NL3A-NL4GC.

Bang DNA Tén loai Mai s6 GenBank  D§ twong dong
F-110.1 Rhizopus oryzae AY213624 363/363 (100.0%)
F-166.1 Rhizopus oryzae AY213624 362/363 (99.7%)
F-166.5 Rhizopus microsporus AB363776 369/369 (100.0%)
F-34.2 Rhizopus microsporus AB363776 79/79 (100.0%)
F-34.7 Absidia corymbifera AF113446 331/331 (100.0%)
F-22.4 Amylomyces sp. DQ466612 105/113 (92.9%)
F-166.3 Saccharomycopsis fibuligera U09238 293/293 (100.0%)
F-5.5 Saccharomycopsis fibuligera U09238 275/275 (100.0%)
F-110.3 Saccharomycopsis fibuligera U09238 280/280 (100.0%)
F-34.3 Saccharomyces cerevisiae EU268656 273/273 (100.0%)
F-166.2 Saccharomyces cerevisiae EU268656 300/300 (100.0%)
F-110.2 Saccharomyces cerevisiae EU268656 298/298 (100.0%)
F-34.6 Issatchenkia sp. EU268659 273/283 (96.5%)
F-29.1 Pichia anomala DQ318803 284/285 (99.6%)
F-89.2 Candida tropicalis AB281286 229/232 (98.7%)
F-5.4 Pichia ranongensis AB334112 243/243 (100.0%)
F-110.5 Clavispora lusitaniae EF694616 239/239 (100.0%)
F-5.6 Botryobasidium subcoronatum AY 647212 267/269 (99.3%)
F-110.4 Xeromyces bisporus AF365020 245/246 (99.6%)
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Bing 26. Phan b cac loai nAm trong banh men truyén théng Viét Nam.

A 1one o Ti 1€ phan bo
Ten loai 50 bing DNA (trong 52 ;n%u banh men)
Loai sinh amylase 9 49
Rhizopus oryzae 2 47
Rhizopus microsporus 2 9
Absidia corymbifera 1 12
Amylomyces sp. 1 8
Saccharomycopsis fibuligera 3 32
Loai sinh ethanol 8 44
Saccharomyces cerevisiae 3 41
Issatchenkia sp. 1 18
Pichia anomala 1 7
Clavispora lusitaniae 1 3
Candida tropicalis 1 2
Pichia ranongensis 1 2
Loadi séng trén co chit/tap nhiém 2 35
Xeromyces bisporus 1 35
Botryobasidium subcoronatum 1 2

C6 4 loai ndm soi thudc ho Mucoraceae (Rhizopus oryzae, R. microsporus, Absidia
corymbifera, and Amylomyces sp.) rat pho bién trong banh men. Céc loai ndy c6 dic diém
chung 1a sinh tong hop enzyme amylase manh mé& va chung dugc tim thiy kha nhiéu
trong cac giéng khoi dong & chau A (Haard et al., 1999; Hesseltine, 1983; Hesseltine et
al., 1988). R. ozyae 1 loai nAm pho bién nhét trong s6 nam cé trong banh men, theo két
qua thdng ké co tdi 47 trong tong s6 52 miu duoc kiém tra 14 chia loai nay. Pho bién thu
hai 12 loai nAm men sinh enzyme amylase S. fibuligera.

Trong cac nghién ctru trude ddy cua ching t6i vé cac vi sinh vét chuyén ho4 tinh bot
lién quan dén banh men truyén théng, Mucoraceae khong hé noi troi va S. fibuligera méi
13 loai chiém wu thé (Thanh et al., 2005). S. fibuligera ciing 14 loi sinh tong hop amylase
chinh trong loog-pang, mot loai gidng khai dong twrong tu nhu banh men dung trong nau
ruou truyén thong cua Théi Lan (Limtong et al., 2002). Diéu nay c¢6 vé mau thuin véi sy
pho bién cta R. oyzae trong phd DGGE. Mot giai thich ching t6i tam thoi dua ra 1a
thanh té bao cia Mucoraceae yéu hon so v&i ndm men, diéu d6 dan dén hiéu qua tach
chiét DNA va san pham PCR cao hon. Ti 1¢ wu thé ciia Mucoraceae trong banh men ciing
khong dong nghia voi viée né s& dong vai tro chinh trong qué trinh 1én men, vi diéu kién
co chat va mdi trudng khac xa so v6i banh men khé. Mat khac, viéc Mucoraceae khong
dong vai tro chinh trong 1én men truyén thong khong cé nghia chung khong thé tmg dung
trong 1én men con tir tinh bot. Trong thuc t& Amylomyces rouxii duoc tmg dung kha thanh
cong trong san xuat rugu tir nép cam (Dung, 2004, Dung et al., 2005).
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Céac nAm men nhu Saccharomyces cerevisiae, Issatchenkia sp., Pichia anomala,
Candida tropicalis, Pichia ranongensis, va Clavispora lusitaniae 1a cac loai dong vai tro
chinh chuyén ho4 duong va tao thanh ethanol. Trong s6 d6 Saccharomyces cerevisiae 13
phd bién nhat, c6 dén 41 trong sd 52 miu co chira loai trén. Két qua nay hoan toan phu
hop v&i nghién ctru trude ddy dua trén phuong phap nudi cay va phan lap (Thanh et al.,
2005). Cho dén nay Saccharomyces cerevisiae van dugc xem nhu 13 vi sinh vat tao
ethanol hiéu qua nhét (Vaughan-Martini and Martini, 1995). Pho bién thtr hai 1a mot loai
thudc Issatchenkia twong Gmg voi bang F-34.6. Nam men ndy c6 mit trong 18 mau banh
men va gin giéng véi Issatchenkia orientalis, nhung c6 mot sé trinh ty khong twong
dong hoan toan. Issatchenkia orientalis 13 loai rat phd bién trong Loog-pang cua Thai
Lan (Limtong et al., 2002) va brem cua Indonesian (Sujaya et al., 2001). Loai nay c6 kha
nang 1én men va chiu con cao, luong ethanol trong dich 1én men c6 thé dat téi 6% (w/v)
(Limtong et al., 2002). Pichia anomala duoc tim thay trong 7 mAu banh men. Loai ndm
men nang nay cling dugc phat hién nhd phuong phap phan 1ap (Thanh et al., 2005).
Pichia anomala (syn. Hansenula anomala) 13 thanh phan chinh trong mét sb loai giéng
khoi dong & khu vuc Chau A — Thai Binh Duong (Haard et al., 1999; Limtong et al.,
2002; Sujaya et al., 2001). Loai ndy c6 thé 1én men tao thanh 5% ethanol (w/v) (Limtong
et al., 2002). Con lai 3 loai v6i tan sd thap nhat 1a Candida tropicalis, Pichia
ranongensis, va Clavispora lusitaniae chi xuat hién & 2 hay 3 mau banh men. Candida
tropicalis va Clavispora lusitaniae 13 nhitng loai rat pho bién c6 thé tim thiy trong hoa
qua, dat, nuéc va co thé nguodi (Lachance and Phaff, 1998; Meyer et al.,1998). Pichia
ranongensis 1a mot loai ndm men chua duoc mé ta chinh thiec, phan lap tur rung ngap
man & Thai Lan.

Botryobasidium subcoronatum 13 loai nAm khong rd chtrc ning trong banh men, day
12 mot loai nam dam thudc ho Agaricomycetes. Chiing phan bd rong rii trén toan thé gidi
va ¢ kha ning sdng véi pho co chét rit rong. Pay 14 loai ndm song hoai sinh thuong thiy
trong phan thit gd ctia ca cdy hat trin va cay hat kin. Loai Botryobasidium subcoronatum
chi c6 mit trong mot sé mau va ddy c6 thé chi 14 loai tap nhidm trong qué trinh san xuét
banh men. Mot loai xuét hién ngoai du kién 1a Xeromyces bisporus, ching duoc tim thay
trong 35 mau. Pay 14 loai ndm nang chiu 4p sudt tham thau cao c6 diéu kién sinh truong
t6i uu ¢ @,,~0.92 va dimg lai & 4,,=0.97 (twong duong vdi 24% w/w glucose; Gock et al.,
2003; Pitt and Christian, 1968; Rosso and Robinson, 2001). PBac diém sinh hoc cta loai
nam nay cho ta thdy c6 thé chung phat trién trong qua trinh lam kho va bao quan banh
men. Loai nay khong thé sdng trong qua trinh 1én men do ap suat tham thau qua thap. Sy
phd bién ctia Xeromyces bisporus & banh men trong khi khong c6 vai tro gi d6i véi qué
trinh 1én men di phét sinh cau hoi vé su thich hop khi danh gia vai trd cua loai chi dua
trén sy phd bién, kha ning sinh enzyme/ethanol ma khong theo ddi dong hoc trong qua
trinh 1én men, didu ma nhiéu nghién ctru da gdp phai. Sy khéc biét 16n nhat gitra banh
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men truyén théng va giéng khai dong cong nghiép nam & kha ning tu diéu chinh trong
diéu kién tap nhiém. Chi c6 mot phan nhé cac loai trong cac banh men truyén thong cé
chtrc nang trong qua trinh 1én men. Phan con lai dong vai tro duy tri su 6n dinh ctia banh
men hodc don thuin ton tai trén banh men nhu mét co chét thich hop (nhu trudng hop
ctia Xeromyces bisporus). Banh men truyén thong c6 thanh phan phtc tap hon rat nhiéu
so v6i gibng khoi dong cong nghiép. Dé hiéu 16 vai tro ciia mdi thanh phan doi hoi phai
c6 nhitng nghién ctru sau hon nira.
Thanh phan vi khudn

Phan tich vé thanh phﬁn vi khuéan trong banh men dugc thuc hién trén 48 mau. Thanh
phan vi khudn trong banh men phirc tap hon nhiéu so voi thanh phdn nAm men va nim
méc (Hinh 6 va 7). Tan xuét c6 mit cua cac loai trong 48 mau banh men dugc thé hién
trong bang 28.

Mic du tap hop cac loai vi khuan twong ddi phire tap, chiing van c6 thé chia thanh 5
nhom kha rd rang. Nhom ther nhat bao gdm cac loai thudc Bacillus, ¢6 dic diém sinh
truéng va phat trién rat nhanh trong diéu kién hiéu khi, dong thoi c6 kha ning sinh tong
hop amylase nhu B. subtilis, B. circulans, B. amyloliquefaciens, va B.
sporothermodurans, trong d6 B. subtilis 1a phd bién nhat. Tat ca cac loai Bacillus tim
thiy déu st dung tinh bot lam co chit va dugc tmg dung trong san xuat thuc pham va
trong cong nghé sinh hoc (Pirttijarvi et al., 2001).

Nhom thtr hai gdm hai loai vi khuan tao axit acetic 1a Acetobacter orientalis va A.
pasteurianus. Acetobacter cb kha niang chuyén hod ethanol thanh axit acetic trong diéu
kién hiéu khi. Acetobacter orientalis ting dugc phan lap tir chudi, dira, sita dong, dau
phu...Ching c6 thé tao axit tir co chat 1a tinh bot va c6 kha nang chiu con cao (7%)
(Lisdiyanti et al., 2001). A. pasteurianus c6 mit trong cac san pham 1én men truyén thong
va dugce xem nhu 13 vi khuan tao acetic chu yéu trong cac san pham nay (Gandjar, 1999;
Gullo et al., 2006). Trong banh men, Acetobacter khong phd bién, né chi c6 mit trong 3
mau. Sy c6 mit cua Acetobacter 1a khong mong doi, vi chiing oxi hoa cOn va tao vi chua
va mui ddm cho san pham.

Nhém thr 3 13 nhém phd bién nhat gdm cac vi khuan sinh lactic. Trong 48 mau thi
c6 toi 44 mAu chtra nhom nay va thé hién ¢ 32 bang dugc dinh tén (Bang 27). Nhém nay
bao gdm 6 chi va 14 loai khac nhau, phd bién nhat 1a P. pentosaceus, L. plantarum, L.
brevis, W. confusa, W. paramesenteroides. Vai trd cua vi khuan lactic trong banh men
truyén thdng dugc cho 1a c6 lién quan dén qué trinh axit hoda mdi truong, tao thuan loi
cho sinh truéng va phat trién cia nAm men va nam soi. Hai qua trinh tao ethanol va 1én
men lactic 1 canh tranh 13n nhau trong 1én men ruou truyén thong. Su phat trién qua mirc
ctia vi khuan lactic trong 1én men ruou 1a khong mong muédn.
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Viéc tmg dung k¥ thuat DGGE da phat hién hai nhém vi khuan khong thé giai thich
duoc vai tro trong banh men. D6 1a cac loai gay bénh & thuc vat nhu (Burkholderia
ubonensis and Ralstonia solanacearum) va nhéom tap nhiém tr moéi trudong nhu
Pelomonas puraquae. Vi khuan gy bénh thuc vat trong banh men truyén théng co thé
xudt phat tir nguyén lidu. Pelomonas puraquae von dugc phan 1ap tir nudc thai cong
nghiép (Gomila et al., 2007). Nhitng nhém vi sinh vat ndy tuy nhién khong thuc sy pho
bién trong banh men.

9 111 98 94 166 20 48 22 47 89 155 12 29 18 179 120 157

Hinh 7. Pho dién di DGGE thé hién thanh phan céc loai vi khuan trong banh men truyén thong.
Mdi giéng twong mg v&i mdi mau banh men, cac biang duge danh sé duge xac dinh va doc trinh

tu.
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Bing 27. Danh sach céc bang DNA 16S cua vi khuan dugc xac dinh trén phd DGGE.

Bang Tén loai gl:ni;)ank Do twong dong
B-89.6.1 Acetobacter orientalis AB180930 167/167 (100.0%)
B-89.6.2 Acetobacter pasteurianus AB299165 446/448 (99.6%)
B-89.7 Acetobacter pasteurianus AB299165 232/233 (99.6%)
B-95.5 Bacillus amyloliquefaciens EF473131 412/416 (99.0%)
B-155.9 Bacillus circulans DQ8&70737 450/451 (99.8%)
B-95.8 Bacillus circulans DQ8&70737 452/453 (99.8%)
B-34.2 Bacillus circulans DQ8&70737 176/176 (100.0%)
B-37.9 Bacillus sporothermodurans AB190039 97/99 (98.0%)
B-95.6 Bacillus subtilis EU271854 453/454 (99.8%)
B-22.9 Burkholderia ubonensis EU024179 159/159 (100.0%)
B-41.4 Enterococcus faecium AB362603 408/408 (100.0%)
B-89.2 Lactobacillus agilis M58803 323/326 (99.1%)
B-29.8 Lactobacillus brevis EF120367 456/457 (99.8%)
B-37.8 Lactobacillus brevis EF120367 376/378 (99.5%)
B-155.10 Lactobacillus fermentum EU287483 456/457 (99.8%)
B-95.7 Lactobacillus fermentum DQ399352 449/450 (99.8%)
B-42.7 Lactobacillus manihotivorans AF000162 446/447 (99.8%)
B-42.8 Lactobacillus manihotivorans AF000162 455/456 (99.8%)
B-42.4 Lactobacillus plantarum EU273819 163/165 (99.0%)
B-29.7 Lactobacillus plantarum EU273819 456/457 (99.8%)
B-89.4 Lactobacillus sp. AY445129 175/181 (96.7%)
B-155.8 Lactococcus lactis EU104368 449/451 (99.6%)
B-42.5 Lactococcus lactis EU104368 151/152 (99.3%)
B-166.5 Lactococcus lactis EU104368 420/422 (99.5%)
B-42.3 Leuconostoc citreum AB362723 431/439 (98.2%)
B-48.4 Leuconostoc garlicum AB362722 110/110 (100.0%)
B-48.3 Leuconostoc mesenteroides AB023247 226/228 (99.1%)
B-48.5 Pediococcus pentosaceus AB362605 445/446 (99.8%)
B-89.3 Pediococcus pentosaceus AB362605 170/171 (99.4%)
B-91.2 Pediococcus pentosaceus AB362605 456/457 (99.8%)
B-9.3 Pelomonas puraquae AMS501441 445/448 (99.3%)
B-95.4 Pelomonas puraquae AM501441 386/391 (98.7%)
B-20.2 Ralstonia solanacearum DQ924957 134/137 (97.8%)
B-42.9 Weissella confusa AJ874741 455/456 (99.8%)
B-166.7 Weissella confusa AJ874741 349/351 (99.4%)
B-166.8 Weissella confusa AJ874741 456/456 (100.0%)
B-42.10 Weissella confusa AJ874741 449/450 (99.8%)
B-166.6 Weissella confusa AJ874741 196/198 (99.0%)
B-91.4 Weissella confusa AJ874741 457/457 (100.0%)
B-47.4 Weissella confusa AJ874741 444/445 (99.8%)
B-89.5 Weissella paramesenteroides AB023238 449/449 (100.0%)
B-111.5 Weissella paramesenteroides AB023238 434/436 (99.5%)
B-20.1 Weissella paramesenteroides AB023238 62/63 (98.4%)
B-91.3 Weissella paramesenteroides AB023238 302/304 (99.3%)
B-42.6 Weissella paramesenteroides AB023238 84/85 (98.8%)
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Bing 28. Phan b cac loai vi khuan trong banh men truyén théng Viét Nam.

Ti 1¢ phan bo

Loai 50 bing DNA (trén tong s6 48 miu)
Phan huy tinh bt 6 11
Bacillus amyloliquefaciens 1 1
Bacillus circulans 3 3
Bacillus sporothermodurans 1 1
Bacillus subtilis 1 8
Sinh axit acetic 3 3
Acetobacter orientalis 1 2
Acetobacter pasteurianus 2 2
Sinh axit lactic 32 44
Enterococcus faecium 1 1
Lactobacillus agilis 1 5
Lactobacillus brevis 2 19
Lactobacillus fermentum 2 5
Lactobacillus manihotivorans 2 1
Lactobacillus plantarum 2 22
Lactobacillus sp. 1 5
Lactococcus lactis 3 14
Leuconostoc citreum 1 1
Leuconostoc garlicum 1 8
Leuconostoc mesenteroides 1 3
Pediococcus pentosaceus 3 29
Weissella confusa 7 17
Weissella paramesenteroides 5 15
Tap nhiém/bénh thuc vit 4 15
Burkholderia ubonensis 1 8
Ralstonia solanacearum 1 6
Pelomonas puraquae 2 3

Thanh phan vi khuan trong banh men truyén théng Viét Nam twong ddi giéng voi
ragi cua Indonesia. Nguoi ta cling tim thdy mét sé loai nhu Pediococcus pentosaceus,
Enterococcus faecium, Lactobacillus curvatus, Weissella confusa, W. paramesenteroides
va trong ragi (Sujaya et al. (2001). Cac loai twong tu ciling tim thiy trong tape ketan
(Ardhana and Fleet, 1989).

Mot trong nhitng diém khéac biét chinh giita cdu trac thanh phan vi khuin va nim
trong banh men 14 tinh bao thu. Trong khi thanh phan cac loai nAm twong d6i ddng déu
giita cac mau banh men thi thanh phan vi khuan lai khong 6n dinh. Diéu nay co thé giai
thich bdi nhitng ap luc cong nghé khac nhau 1€n hai hé vi sinh vat. Su bién ddi thanh
phan nim trong banh men s& anh hudng 16n dén hiéu suit 1én men va chét luong san
pham. Banh men nhap khau tir Trung Qudc chi chira mét loai nAm duy nhat 1a S.
cerevisiae (Hinh 6; bang 185), két qua niy hoan toan dong nhat véi phuong phap phan
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1ap. Banh men chuyén dung trong 1én men ruou nép lai thiéu vang nAm men S. cerevisiae
(Hinh 6; bang 174) va diéu nay phu hop véi dic thu ciia rugu nép 1a tao ¢ ngot cao va
néng d6 cdn nhe. Co mot sé khac biét vé hé vi sinh khuan trong banh men cong nghiép.
Dién hinh mau BM94 (Hinh 7; bing 94), chi c6 mot bang duy nhat 1a B. subtilis, va rat co
thé loai vi sinh vat nay dugc dua vao mot cach chu dong.

Thong qua phuong phép dién di DGGE, chiing ta c6 hiéu biét tong quan vé quan x4
vi sinh vat trong banh men. Uu diém vuot troi cia DGGE la c6 thé ung dung déng thoti
cho nhiéu mau va két qua thu duoc trong thoi gian twong ddi ngan. Tuy nhién ky thuét
nay khong phan biét duoc giira t& bao séng va chét. Cuong do cua cac bang DNA dai
dién cho mot loai nao do trén phé DGGE khong ti 1¢ thuén véi mat do cua loai do trong
miu vi hiéu qua tich chiét DNA cua cac loai 13 khic nhau (Ercolini, 2004;
Prakitchaiwattana et al., 2004). Trong nghién ctru nay, cac bang dugc xac dinh dya trén
phép ngoai suy tir mot sb bang dai dién da dugc doc trinh ty cd thé suy ra cac bang co vi
tri tuong tu trén phd DGGE. Chung t6i nhan thy cach tiép cin nay hiéu qua khi so sanh
tap hop loai gan tuong tu, vi du nhu trong trudng hop ctia nAm va ndm men. Tuy nhién,
v6i nhitng hé bat 6n dinh nhu hé vi khuan trong banh men phép ngoai suy rat dé gap sai
sOt.

2.2.4. Xay dung co so dir liéu- Data Bank

Hién tai Vién Cong nghiép Thuc pham dang bao ton va luu giit mot ngudn gen quan
trong cho cong nghiép thuc pham véi 1078 chiing vi sinh vat c6 cac ing dung khac nhau
tir 1én men ruou, bia, con, banh my, san xuat axit lactic, axetic, chuyén héa chat thom,
lipid, sinh khang sinh, enzyme cho t&i cac img dung trong bao v¢ mdi truong, thirc an gia
suc, diét trir sdu bénh cling nhu lam vi sinh vat chuan phuc vu nghién ctru. Vi¢e khai thac
ngudn gen nay hién chi tip trung vao mot sé chiing va mang tinh truyén théng. Cac ung
dung thuong xuat phat tir cac dé tai trién khai ciia Vién va phu thudc vao diéu kién kinh
phi, hop dong v6i khach hang. No6i mot cach khac, viéc khai thac va ing dung ngudn gen
hién con mang tinh cuc bg va khong thé hién thuc sy tim véc cua bao ton gen. Mot trong
nhimg nguyén nhan ctia van dé ndy xuét phat tir viéc chiing ta chua c6 mot catalog that
su ¢6 thé phuc vu cho viéc khai thac va quang ba ngudn gen téi cac co sO san xuat, cac
vién nghién ctru va truong dai hoc. Catalog 1 ban chao hang va 1a cam két vé su ton tai
va hoat dong ctia bao ton gen. Do vay c6 thé khang dinh, viéc xuat ban mot catalog chinh
thirc cho bao ton gen 1a viéc lam cap thiét va khong thé thiéu duoc cho hoat dong bao
t6n, lyu giit va khai thic nguon gen. Tuy nhién, catalog khong don thuan 13 danh sich
cac ching giéng dang dugc bao ton va luu giit ma phai chira dung nhiing thong tin chinh
x4c va dong bo vé chung giéng. Pay 1a mot cong viéc doi hoi nd Iyc va su thong nhat

hoat dong trong nhiéu nim v&i mot chi phi khong nhé. Dé khac phuc nhitng khé khin
nay va tiép can dan téi viéc xuat ban catalog, trong nam 2007 suu tap giong da nd luc
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thiét 1ap co s& dir lidu ching gibng dang lwu giit v6i cac dic thu cho timg nhém vi sinh

vat. Céc dac diém quan tam bao gom:

Tén chung trong suu tap Vién CNTP va tai cac suu tap khac

Tén loai, nguodi dinh danh, phuong phap dinh danh

Ngudn gbc xuit xir

Ung dung cong nghé hoic tiém ning cong nghé

Moi trudng nudi cdy, nhiét do nudi cay

bac tinh hinh thai (hinh thai khuén lac, té bao, kha nang tao bao tu, tao sdc t6. . .)
Céc dic tinh sinh 1y sinh hoa (kha ning 1én men, st dung cac ngudn cacbon, nito,
vitamin, khad nang sinh enzyme, céc test sinh 1y sinh hoa khac).

Cac gen da doc trinh tu

Tai liéu tham khao

Céc van d& vé ban quyén, chu so hiru, pham vi str dung

Trong nim 2008 chung toi bd sung duoc co sd dit liéu cho 40 chung gidng. Mot vai mau

ctia bang biéu duoc trinh bay trong phu luc.

63



3. KET LUAN VA KIEN NGHI

3.1. Kétluin

Trong nam 2008 Suu tap giéng Vi sinh vat Cong nghiép Thuc pham da hoan thanh
nhirng nhiém vu sau:
Diéu tra !chcio sdt thu thdp nguon gen

- Tiép nhén 171 chung vi sinh vat tir Vién Rugu Bia Nudc giai khat.

- Thu thap thém 40 chung vi sinh vat

Bio ton va luu giﬁ: nguon gen ‘
- Béo quan bd sung 171 chung tr Vién Rugu Bia Nudc gidi khat bang ca dong kho
va trong nito 1ong.
- Bdo quéan an toan 927 chung giéng chinh thirc clia suu tip cha yéu bang dong kho
530 chung va trong nito long 750 chung.
- Bao quan lanh sau 120 chung, trong cat 65 chung, trong paraffin 50 ching, ciy
truyén 430 chung.

Ddnh gid nguéon gen
- Khao sat kha niang chiu mudi, sinh con ctia 15 chung Zygosaccharomyces
- Kha ning tao huong cta 12 chiing nAm men cong nghiép
- Dénh gia kha niang 1én men & nhiét do cao ctia 38 s6 chung nim men
- Hoat tinh cellulase ctia 48 chung nAm méc
- Fingerprinting 27 chiing nam méc, dinh tén 6 chiing bang giai trinh ty DNA
- Danh gia dac tinh cua 10 chung Bacillus
- Dénh gia da dang vi sinh vat trong banh men rugu bang phuong phap DGGE

Xdy dung co so dii liéu
- Pa bd sung bang s6 liéu cho 40 chung gidng
3.2. Kién nghi
Pé viéc khai thac, bao ton nguén gen dugc hiéu qua hon, Bao ton gen mong mudn

nhan duoc sy hd trg cua cac cap quan 1y trong viée xdy dung mot catalog chinh thirc
phuc vu nhu ciu quang bé va luu trit.
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D W

BO CONG THUONG CONG HOA XA HQI CHU NGHIA VIET NAM
Doc 1ap - Tu do - Hanh phiic

Sé: be.0%46/HD-KHCN Ha Néi, ngay 20 thang 0 nam 2008

. HQP PONG
NGHIEN CUU KHOA HQC VA PHAT TRIEN CONG NGHE

Can ctr Nghi dinh s6 189/2007/ND-CP ngay 27 thang 12 nam 2007 ctia Chinh phu quy
dinh chire ndng, nhiém vu, quyén han va co ciu td chic cua Bé Cong Thuong;

Can i Quyét dinh s6 419/TTg ngay 21 théng 7 nim 1995 ctia Thu tedng Chinh phu vé
cor ché quén Iy cac hoat déng nghién ctm khoa hoc va phat trién cong nghg;

Cén cr Nghi dinh 50 81/2002/ND-CP ngay 17 thang 10 n&m 2002 ctia Chinh phu quy
dinh chi tiét thi hanh mot sb diéu ctia Ludt Khoa hoe va Cong nghé;

Cén cur Quyét dinh sé 1999/QD-BCT ngay 03/12/2007 cua Bo truong B Cong
Thuong vé viéc giao ké hoach KHCN nim 2008,

Chiing t6i gom:
1. Bén giao (Bén A) la: B Cong Thuong
Biachi: 54, Hai Ba Trung, Ha Néi.
Pién thoai: 04-2202310
Dai dién Jaéng:  Nguyén Phi Cudng
Chire vu : Phé Vu trudng Vu Khoa hoc va Cong nghé

2. Bén nhin (Bén B) la: Vién Céong nghiép thyc phim

Dia chi : 301 Nguyén Trai, Thanh Xuan, Ha Noi
bién thoai: 04-8584481
Tai khoan: 30101004.1 Kho bac Nha nuée Thanh Xuéan - Ha Noi

Dai dién 1a 6ng: Lé BPirc Manh
Chirc vu : Vién trudmg

Hai bén thod thudn ky Hop ddn g thuc hién nhiém vu Qu¥ gen nadm 2008 nhu sau:

Diéu 1. Trich nhiém bén B:

1. Bén B cam két thuc hién nhiém vu “Bio tdn va luu giir ngudn gen vi sinh vit
cong nghlep thue pham
Noi dung, tién dd va du toan thuc hién nhiém vu duoc néu trong Phu luc 1 va 2 ca Hop
déng nay.

2. Trong vang 15 ngay ké tir ngay két thic hop dong. Bén B phai ndp cho Bén A
bao cao khoa hoc va quyét toan Hop dng nay.

.
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Picu 2. Kinh phi thuc hién hop dong: )
- Kinh phi cép tr ngan sach Nha nudce dé thuce hién Hop dong 1a : 200 triéu ddng
(bang chit: Hai trdm triéu dong chan).

Di¢u 3. Thiri han thye hién hop dong o
- Thoi gian thue hién hop dong la: tir thang 1/2008 dén het thang 12 nam 2008,

Diéu 4. Trach nhiém Bén A
- Bén A cam két chuyén cho bén B sé kinh phi thue hién Hop dong néu tai diéu
2 theo quy dinh hién hanh vé cip phat kinh phi tir ngan sach Nha nuoc.
- Trong théi gian 30 ngay ké tir ngay két thic hop dong. Bén A s& 18 chire danh
gia, nghiém thu va thanh ly hop dong.

Piéu 5. Diéu khoan thi hanh

- Hai bén cam két thuc hién day du cac didu khoan da ghi trong hop dbng. Néu
cé yéu ciu cin thay ddi, hai bén sé thoa thuan dé giai quyét.

- Hop déng nay cé hiéu luc ké tir ngay ky va dugc lap thanh 6 ban. Bén B giir 2
ban./.

Dai dién Bén A . Pai dién Bén B
.. BQ TRUONG BQ CONG THUONG VIEN CONG NGHIEP THUC PHAM

KT. VU TRUONG VU KHCN , _
PHO VU TRUONG VIEN TRUGNG

Nguyén Phi Cuong
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NOI DUNG, TIEN PQ VA KET QUA THU'C HIEN NHIEM VU

(Kém theo hop déng sb:

MHD-KHCN, ngay

thang nam 2008)

Phu luc 1

Thdi gian thue hién

Két qua cu thé (S§

[/°f A SR B

TT Noi dung lwgng, cic chi tiéu co Gh,'
Tir thang | Dén thing bén) chu
Didu tra, khao sat va
thu thé]_) vi sinh vat
1 fl‘i’é“mg:'}‘l’;‘aie‘;‘é?“y 1/2008 9/2008 | Thu dwoc 40 ching méi
twgng cin bao ton
luu giir
Bao tén an toan 927
chung, gém:
- Cdy truyén 430 ching
- Bdo quan trong
. . paraffin 30 ching
Bao}t(:nn hru gitr - Lanh sau 240 chin)
2 | nguon gen cho 927 1/2008 | 12/2008 | - Bdo quén cdt b6 sung
| ching | 25 ching
- Déng khé bo sung 50
ching
- Bao quan trong nito
long 450 ching (b6 sung
150 chung)
Banh gia duoc 40 chung
Panh gia ngudn gen 30 chi tiéu/ chiing gbm:
3 | (40 ching) 5/2008 11/2008 ndm men 20 ching, ndm
[ mée 10 chimg, vi khudn
10 chiing
4 | X3y dung cosGdi 912008 11/2008 | €6 c0 G dir lidu cho 40
liéu (40 chiing) chiing b6 sung
Viét bio céo tdng két C6 bao cdo tong két va
5 | va nghigém thu nhiém 12/2008 12/2008 nghiém thu nhiém vy
vu niam 2008 2008
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(Kém theo hop é‘éng 56:

DU TOAN KINH PHI
/HD-KHCN, ngay

Phu luc 2

thang  ndam 2008)

e gt
Nhém 1 (Thanh toan ca nhén) 12,0
102 | Phu cép luong 12,0
Nhom 2 (Chi nghiép vu chuy&€n mbn) 178,0
109 | Thanh toan dich vu cbng céng 4,0
110 | Vét tu vin phong 2,0
111 | Théng tin tuyén truyén lién lac 2.0
112 | HGi nghi 4,0
113 | Cong tac phi 0,0
114 | Chi phi thué mudén
- Thu thdp nguén gen 20,0
- Bdo ton ngudn gen 20,0
- Danh gid nguén gen 30,0
- Ldp co s dit liéu n.gurin gen 10,0
115 | Chi doan ra 0,0
116 | Chi doan vao 0,0
117 | Stra chita thuong xuyén TSCDH 0,0
119 | Chi phi nghiép vu chuyén mén ciia nganh
- Héa chdt, dung cu nudi cé:l,f vi sinh vt 36,0
- Hoéa chat sinh hoc phédn tir 30,0
- Hoéa chat phén tich 20,0
Nhém 3 (Mua siim, sira chira) 0,0
145 | Mua sim TSCD -
Nhém 4 (Cac khoan chi Khic) 10,0
134 | Chi khac 10,0
Téng 200,0
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9 . i
| CNTE- 7061

Hinh thai té bao x 40

Sinh truong
D- Glucose
D- Galactose
L-Sorbose
D-Glucosamin
D-Ribose
D-Xylose
L-Arabinose
D-Arabinose
L-Ramnose
Sucrose
Maltose
Trehalose
Cellobiose
Salicin
Arbutin
Melibiose
Lactose
Raffinose

Saccharomyses cerevisiae

- Lén men.

D- Glucose +
D- Galactose
Maltose +
Sucrose +

Melezitose

Inulin

Starch

Glycerol

Erythritol

Ribitol

Xylitol
L-Arabinitol
D-Glucitol
D-Mannitol
Galactitol

Inositol

Glucono-0 lactone
2- Keto D gluconate
5- Keto D gluconate
D- Gluconate

D- Glucoronate

D- Galacturonate

Nhiing dac tinh khac:

Tao thanh tinh bt

Sinh axit axetic

Ki hiéu: CNTP 7061
- Nguédn gbc: Nudc ngoai.
- Ung dung trong san xuét ruou
- M6 ta: Khuan lac mau kem, tron nhin béng, mép nhén. Té bao
hinh ovan sinh san v6 tinh bang nay chdi nhiéu phia, khong tao
thanh khuén ty.
- Bao tir: Hinh tron, tron nhan, cé tir 2-4 bao tir trong 1 ti bao tr
- Nhiét d6 nudi cdy thich hop: 28°C

Trehalose
Melibiose
Lactose
Cellobiose

DL Lactate
Succinate
Citrate
Methanol
Ethanol
Propane 1,2 diol
Butane 2,3 diol
Nitrate

Nitrite
Ethylamin

L- Lysin
Cadaverine
Creatine
Glucosamin
Imidazole
Vitamine
Inositol
Pantothenate

Thuy phan uré

Raffinose
Inulin
Starch
D- Xylose

Biotin

Thiamin

Biotin & Thiamin
Pyridoxine
Pyridoxin&Thiamin
Niacine

Sinh tr-éng 25°C
Sinh tr-éng 30°C
Sinh tr-éng 35°C
Sinh tr-éng 37°C
Sinh tr-éng 40°C
0.01% Cycloheximite
0.1% Cycloheximite
1% acetic acid

50% D-Glucose
60% D-Glucose

Phéan tng véi xanh
Diazonium B

- Phuong phéap bao quan va thoi gian bao quan: Duéi diu paraffin 1 nim ¢ 5°C; Lanh siu
(-86°C) trong 2 nam; Dong khd trong 2 nam.
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Chuing CNTP 6001

Pac tinh

2-Keto- Gluconate
5-Keto- Gluconate
Adonitol
a-Metyl-D-Glucoside
a-Metyl-D-Mannoside
Amygdaline

Arbutine
B-Metyl-D-Xyloside
B-Gentiobiose
Cellobiose

D- Xylose
D-Arabinose
D-Arabitol
D-Fructose

D-Fucose

Nitrate reduction NO,
OFtest

Rhamnose

e S S B S S R

+ 1

F type

Tén loai: Bacillus subtilis

Ngudn gde: duge ban giao tir thé hé trude

Ky hiéu cii: BCK8

Ky hiéu madi: CNTP 6001

Trang thai luu trir: lanh siu, dong kho, cay truyén

Méi trudng nudi cay Nutrient agar

nhiét do: 37

Khuén lac sau 16h/ 37°C: mau tring, bong, hoi uét, ¢ 1.5 — 2.5mm, mép

tron, co ria ngoai mong

Té bao: tre khuan manh, xép don hodc doi

D-Glucose
D-Lyxose
D-Mannose
D-Raffinose
D-Tagatose
D-Turanose
Dulcitol

Egg yolk reaction
Erythritol
Esculine
Galactose
Gaspak test Anaer
Gaspaktest Aer
Gluconate
Glycerol

Sorbitol

Salicine

Ribose

+

Glycogene
Inositol
Inuline

L- Sorbose
Lactose
L-Arabinose
L-Arabitol
L-Fucose
L-Xylose
Maltose
Mannitol
Melezitose
Melibiose
NaCl 7%
N-axetyl-Glucosamine
Starch
Saccharose

_|_
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Ching CNTP 6003

Pac tinh

2-Keto- Gluconate
5-Keto- Gluconate
Adonitol
a-Metyl-D-Glucoside
a-Metyl-D-Mannoside
Amygdaline
Arbutine
B-Metyl-D-Xyloside
B-Gentiobiose
Cellobiose

D- Xylose
D-Arabinose
D-Arabitol
D-Fructose
D-Fucose

Salicine

Sorbitol

Tén loai: Bacillus subtilis

Ngudn gbe: duge ban giao tir thé hé trude

Ky hiéu cii: D1

Ky hiéu mai: CNTP 6003

Trang thai luu trir: lanh siu, dong kho, cay truyén
Mbi trudng nuéi ciy Nutrient agar nhiét do: 37

Khuén lac sau 16h 37°C: tir tring chuyén sang hong nhat, giita bong hoi

nho cao, ¢ 2- Smm
T¢ bao: tryc khuan nho, xép don hodc do6i co bao tir

D-Glucose + L- Sorbose
D-Lyxose - Lactose
D-Mannose + L-Arabinose
D-Raffinose + L-Arabitol
D-Tagatose - L-Fucose
D-Turanose - L-Xylose
Dulcitol - Maltose
Erythritol - Mannitol
Esculine + Melezitose
Galactose - Melibiose
Gluconate - N-axetyl-Glucosamine
Glycerol - Protease
Glycogene -+  Rhamnose
Inositol -/+  Ribose
Inuline - Saccharose
Trehalose - Xylitol
Starch +

+ o+

+ o+
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