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C H U N G N A M M E N B A N H M^ (SACCHAROMYCES CEREVISIAE) 

Luu Thi Phinmg, NguySn Thj Bich Liru, D$ng XuSn Nghiem 

Trudng Dgi hpc Ndng nghiip Hd Npi 

TOM T A T 

Cic quy trinh thi nghifm d3 dupc thilt lgp mdi de khao sit gidi tinh vi cic tinh trgng sinh hpc vi ching 
chju ciia 7 chiing nam men tim nd binh m^ dugc phan lap tu ci trong vi ngoii nuctc, trong s l dd c6 chung 
thuong mgi Gerl d i dupc ding ky fain quyen. Cic thi nghiem di cho thiy, chiing Gerl cd gidi tmh li alpha, 3 
chung Ger2. DNl. PI cd gidi tiiih li a vi 3 chiing Gn4. KDl. KD2 li luSng bf. Cic chiing nim men suu tim 
dugc cd sy khic nhau ding kl vl moi tinh trgng sinh hpc va chdng chiu. Tdc dp sinh trudng va ning suit sinh 
khii cua chiing KDl vi KD2 li cao nhit, cdn ciia ehung Gerl li thip nhat. Trii chiing Gerl, cac chiing nim 
men c6 sdc lim nd bft my d 40''C nhanh nhit so vdi d 30°C vi 45"C. Chiing KDl cd sdc lam nd bft my c6 
him lugng dudng cao t i t nhll, dgt yfiu ciu ttong sin xuit cdng nghifp. Chit lugng Ifin men binh my cua chiing 
DNl vi PI li cao hon khi nhilu so vdi chung ddi chimg. Kha ning chju hgn ciia chiing KD2 vi, chju dong 
Ignh cua chung KD 1 l i vupt trf i so vdi cic chung cdn lgi. Nghien ciiu ciing dio thiy cic chiing nim men phan 
1^ tir trong nudc hoin toin c6 the dip img cac yfiu ciu cua vifc len men lim nd binh my d quy mo cdng 
nghifp, ding thdi cic ket qui ciing xic djnh dirge cic chiing nim men thfch hpp cho vifc lim nd moi logi binh 
m^ khic nhau. 

Tit khda: bdnh my, chiu Ignh, chfu kho hpn. chiu dp sudl thdm thdu, gien tinh ndm men. MA T locus, ndm men. 
Saccharomyces cerevisiae, sinh khoi nam men 

M d D A U 

Loii nam men Saccharomyces cerevisiae 
(baker's yeast) da dugc ngudi Ai Cap co dgi diing df 
Ifn men lim hd binh my cich diy khoing 50()0 nim. 
Ngiy nay, n im men l i vi sinh vgt khdng thfi thilu 
trong cdng nghifp thyc phim v i dd udng. Cic chiing 
nim men thuang pham dugc chpn tgo d l on djnb vf 
chit lugng, khofi, Ifin men nhanh va cd sue chdn^ 
chju cao. 5. cerevisiae khdng chi dugc su dyng df 
Ifin men binh m^ m i cdn dugc sd dyng rgng rii 
trong nginh cdng nghifp thyc phim nhu Ifin men bia, 
Ifn men rugu, sd dyng trong sin xual rugu vang. 
Trong y hpc, S. cerevisiae dugc diing df sin xuat 
insulin chda bfnh tilu dudng, hay mdi gin day 
chiing dugc sd dyng d l bifiu hifn protein cua virus 
viem gan B (Nguyen Thj Phuang Trang et al. 2007). 
Cing ngiy ngudi ta c ing tim ra nhilu umg dyng ciia 
S. cerevisiae d l phyc vy cho cufc song cua con 
ngudi. 

Trfn Ihl gidi, nghifin cdu dng dyng nam men b i t 
diu bing vifc phin Ifp, phin Iogi, chpn lya, lai tao 
cdc chung n im men cd cac tinh trgng sinh hgc v i 
chdng chju tot df diing v io sin xuit thyc phim, do 
uing cd cdn cflng nhu thdc in chin nudi (Dgu Ngpc 
Hao. 2000; Le Thinh Tim, 1996; Meric et ai. 1995; 

Myers, Attfield, 1999). S. cerevisiae cdn dugc su 
dyng de bieu hifn cie protein hay enzyme tii Id hgp 
phyc vy nhilu myc dich khic nhau (Ansen et al. 
2009; Schoeman et ai, 1999; Trin Vin Hifu el al 
2006). Ngiy cing nhifiu chung nam men bifin doi 
gen vdi khi ning Ifn men cao hon, chat lugng Ifin 
men i l l hon, thinh phin dinh dudng qu^ han v i sdc 
chdng chju cao, d$c bift l i khi nang chju Ignh, d i 
dugc tgo ra (Nevoigt et ai. 2000; Panadero el ai. 
2007; Randez-Gil CM/., 1999). 

Nhu cau trong nudc ta ve men gilng v i sinh 
khdi nim men S. cerevisiae l i khi ldn vi dang l ing 
nhanh ciing vdi qui ttinh dd thj hda vi cdng nghifp 
hda. Tuy nhifin, c ic sin phim men giong va thyc 
phim td nim men S. cerevisiae cua nudc la chi d ip 
ling duge mdl phan rat nhd nhu c iu dd. Qua tim hifiu 
sa bp tinh hinh sin xuit cac logi banh my va dd udng 
cd cdn d ttong nudc, chung tdi nhan thiy cac ca sd 
sin xuit nhd lfi thudng diing men gidng dugc sin 
xuit thu cdng, ehua dugc tuyin chgn tten ca sd khoa 
hpc nen chil lugng thyc phim va dd udng ehua cao 
va khdng dn djnh. Cic thuang hifiu ndi tilng, vdi thj 
phin rit Idn, lgi dang phii l ln khi nhifu ngogi if dfi 
mua men giong tir c ic cdng ty ciia nudc ngoai do 
trong nudc chua cd san pham vdi chil lugng va dg 
dn djnh tuong duang. 
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Vi thyc tfi neu trfn chiing tdi di khio sat cac tinh 
trang sinh hpc va chdng chiu eua cac chiing nam 
men (Saccharomyces cerevisiae) lam nd binh my, 
lam CO sd dl sin xuit gidng nim rnen tuoi vi men 
khd phyc vy cho cac quy md sin xuat khic nhau cho 
cdng nghifp sin xuit banh my ndi rieng va cho cdng 
nghifp thye pham ndi chung. 

NGUYEN LIEU VA PHUONG PHAP 

Dli tirgng nghien cvu 

Cic chiing nam men dugc phan lap td cic ngudn 
men gilng truyfin thing ttong nudc vi nude ngoii 
bao gdm Ger2 (CHLB Due), PI (Phap), DNl (Vift 
Nam), Gn4 (Vift Nam), KD 1 (Vift Nam), KD2 (Vift 
Nam). Chung Gerl dugc phin lap tu nam men binh 
my khd thuang pham da ding ky ban quyln cua 
cdng ty Kuechle (CHLB Diic) dugc diing trong cic 
thi nghifm nhu mgt ehung ddi chdng. 

Moi trvdng VPD 

1% Yeast extract; 2% peptone; 2% glucose. 
Them 2% agar vio mdi trudng YPD ldng dl dugc 
mdi ttudng thgnh tuong dng. 

Thinh pbin bft mj' nbio 

Ty If bpt: nudc: mudt: dudng: men udt tuang ung 
li 100: 60: 1: 3: 1,2. Trong eic dii nghifm khio sit 
kha ning Ifin men lam nd banh m^ cd nong dp dudng 
cao cua cie chimg nim men, lugng dudng sucrose 
dugc tinh theo % khdi lugng eua bft my khd diu vio. 
Nim men udt dugc thu tu djch nuoi cay d dau pha dn 
djnh bing ly tim 3000 rpm ttong 5 phiit, Trudc khi 
cho nam men vao nhio va bit diu tinh gid, cic thinh 
phin khic ciia bpt nhao dugc ttfn deu. 

PCR 

Vdi c$p mdi dudi day. phan iing coIony-PCR 
vdi cae lfi bio nam men cd kifiu gidi linh a sfi eho 
mft bing DNA vdi kich thudc khoang 1000 bp, vdi 
ll bio cd kieu gidi tinh a sfi cho mpt bang DNA vdi 
kich thudc khoang 1100 bp; cdn ddi vdi cie tf bao 
nam men ludng hpi sfi cho ra ca hai bing DNA kfi 
tten. 

Mai-RW: TTAAGATAAGAACAAAGAATGATGC 

Mat-FW: GGTAAATTACAGCAAATAGAAAAGAGC 

Thinh phin mpt phin ung PCR: 40,5 pi ddH20; 
5 pi lOX PCR buffer; 1 pi lOnM dNTPs; 4pl primer 
mix; 2 pi selfmade Taq;0.5 pi lfi bio nim men. 

Chu trinh nhift cua phin ung colony-PCR: 95''C 
5 phut ->(95°C 30 giay -> 53"C 30 gifiy -^ITC 90 
giay)34chuky -»72°C 2 phut->4"C khi kit thdc. 

Khao sit tic df siah tnrdng vi nang suit sloh 
khii 

Tdc dp sinh trudng cua eac chdng nim men 
dugc xic djnh bing phuong phap do mgt dp tl bao 
(d OD62o) vdi miy quang pho. Nam men duge nudi 
lie 200 rpm trong mdi trudng YPD d 30°C. 

Xic dinh sdc lim nd bft mj' 

Can cac nguyfin Iifu: bgt my, mudi in, dudng 
vao khay rdi trfn deu, cho nude vio nhio thft kJ* 
ttong 10 phut, tifip tyc cho nam men udt vio nhao 
thfm 10 phut. Sau dd, cyc bft dugc chia lim 3 phin 
(mdi phin 10,5 g) eho vio khudn vi cho vio Ing 
nghifm. Dua cic dng nghifim vio ttong bf In nhift 
dupc bgt sin d nhifit df cin khio sit. Do chilu cao 
khoi bdt dl tinh the lieh. Cic mlu dupc lim ding 
thdi vdi khdi lugng nguyfn Iifu vi nim men nhu 
nhau. 

Dinh gii cam quan chit lugng binh mj' tbinh 
pham 

Trong thi nghifm niy, bpt nhao dupc nhao 
tuang ty nhu cic thi nghifm do sdc lim nd d ttfin 
vdi him lugng dudng sucrose la 3% (so vdi khii 
lugng bpt). Sau khi nhio bpt vdi nam men, dfi bft 
nhio nghi trong 45 phdt sau do dem rach binh, phet 
trimg vi dem di nudng ttong 20 phdt d nhift dp thich 
hgp. Bing vific xiy dyng bing ciu hdi dl dilu tta 
ngiu nhifn vdi ngudi dinh gii li ngirdi nhan vien 
ciia CO sd sin xuat banh my vi nhflug sinh vifin tton^ 
trudng di dugc tap huan (long so 10 ngudi), chat 
lugng binh my sau nudng dugc dinh gia bdi cic chi 
tifu nhu: miii, vj, hinh thuc bfin ngoai ciia sin pham 
cung nhu the lieh. ciu tnic bfin ttong, mau sic vi df 
gidn ciia vo banh. Cac chi tifiu dupc dinh gii theo 
thang difim 1 - 10 (Curie el ai, 2008; Plessas el ai, 
2005). Vifc nudng binh dugc tiln hinh tgi co sd 
nudng banh my cua chj Hoing Thanh Huyfin d Dye 
Tu - Ddng Anh - Ha Ngi 

Dinh gii kha ning chju Ignb 

Te bio nam men lu 5 ml djch nudi lic din ODuo 
khoing bing 1 dugc dem ly tam, riia hing nudc cat 
vd ttung. Sau do, tfi bio nam men dugc hda 1,2 ml 
nudc cat vd trung va vortex deu. Pipette 200 pi djch 
nam men ra 6 dng eppendorf. Ba ong dugc dua vio 
til Ignh mil 4''C. 3 dng edn lgi dupe dit ngau nhifn 
vao gii kim logi dfi dng eppendorf di dugc d$t ttudc 
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vio hi -20°C (Dang, 2008). Sau 20 h, miu dugc liy 
ra lam tan di dpt nggt bing cieh tha vio bl dn nhift 
d 30 C. Sau dd chiing dugc dfi d nhift dg phdng 
ttong 30 phdt. Mau ddi chung duge xac dinh cd ty le 
song sdt li 100%. 

Dinh gii kha ning ch|u khd ban 

5 ml mau di nuoi din OD620 bing 5 dugc dem ly 
tim, riia lgi bing nudc cit vd triing vi Iy tam lgi. Sau 
dd, tf bio nam men dugc hda trong 1,2 ml nudc vo 

r tning vi dem voriex nhe. Dich nim men nay dugc 
hiit ra 6 Ing eppendorf vdi thfi tich mlu d mdi dng la 
200 pi sau do dugc dem ly tam bd hit nudc. 3 dng 
dugc md nip vi 3 ong dugc dgy nip. Cae dng chda 
mlu dugc dit nglu nhifn ttong tiu vdi nhift dg 30"C 
(Tsaousi et al. 2008) cd df im 75%. Df im luong 
doi dugc can duy tti bing dung dich mudi NaCI bio 
hda (Rockland, 1960). Sau 15 tilng, 200 pi moi 
ttudng YPD dugc cho vio mdi dng eppendorf, 
vodex.nh? vi dl ttong 30 phut d nhift dp phdng. 
Mau' ddi ehdng dugc xac djnh cd tJ If sdng sdl la 
100%, 

Xic djnh X^ If sing chit cua te bao nim men 

Phuang phip xic dinh ty If sdngjsdt eua eic tl 
bio nam men ttong cic thi nghifm chju ddng Ignh. 
khd hgn dugc thifit Ifp mdi nhu sau: 

Gia su: so te bio sdng Ii x; so te bao chet li y; 
ting sl tl bio la a ta cd phuang trinh sau: 

x + y^a CD 
Bing thye nghifm ch|ing tdi coi t ia thdi difim 

sau khi nudi lie 30 phut vi khi dd tl bio bit diu vio 
pha sinh trudng vi trong pha.sinh trudng. trung binh 
sau 2 h ih) sl lugng tl bio lgi ling gip ddi. 

Sau 2 h tdng sd ll bio ciia mau li: 

2x + yhay2x + (a-x) 

Nfu coi thdi gian nudi la t (h) thi sd tfi bio sdng 
tuong ling vdi khoang thdi gian dd la: 2''̂ .x 

Tdng soil bao li: 

2'-.x + (a - x) <=* (2^^' 1 )x + a (2) 

Tu odng thiic (2) la ed till tinh ra X (sd tl bio sdng sdt). 

Ty If sd tl bio sing li: (x/a) 100% 

Ty tf sl tl bao chet li: ((a - xVa) 100%. 

Vi 1 ml djch cd ODuo bing 1 chda khoing 
1,5.10̂  tl bio nim men (Xiao. 2005). ta cd thl dya 
vio vifc do OD tgi l" dl tinh a, va tgi I dl thay vao 

bilu thdc (2) tinh x, tu do chiing la cd thl xic iUnh 
dugc ty If sdng sdt ciia tfi bao nam men. Kit qua tu 
phuang phap don gian nay phu hgp vdi kit qua cua 
phuong phip dem khuan lgc duge tiln hinh song song. 

KET QUA VA THAO LUAN 

Gidi tinh ciia cic nim men miu tbu tb^p 

Nam men cd chu ky sinh sin hoin chinh nhung 
don gian han rat nhifu so vdi dpng vft vi thyc v§t bae 
cao. 0 sinh vat niy, khdng cd sy bift hda vTnh vifin 
thanh cic if bio ddng sinh dye va tfi bio sinh dudng. 
Thay vio dd, su bift hda tgm thdi xay ra ttong nhihig 
difiu kifin nhit djnh (Herskowitz et ai, 1992). 

Kifiu gidi tinh d nim men duge xic dinh bdi mpt 
locus gen duy nhat, duge gpi Ii MAT, ttfin vai phai 
cua nhifim sic thfi so III. Cic locus MATa vi MATa 
dii khoing 2500 bp. Moi locus mang mgt trinh ty 
trung tam duy nhat, udc khoing 750 bp d MATa vi 
850 d MATa. Nhflng trinh ty duy nhat nay dugc bao 
quanh bdi cic ttinh ty tuong dong dii khoing 1400 
bp ve bfn trii va 320 cgp vf ben phii. Locus gidi 
tinh MAT ma hda cho cic protein difiu hda kifim soat 
cic gen khdng lien kel die hifu - a ho$c die hifu - a. 
Nam men dan bpi kieu gidi tinh a bifiu hifn gen al 
vi a2 td locus MAT, trong khi nam men don bgi 
kieu gidi tinh a bifu hifn gen al vi a2 tu locus nay 
(Herskowitz, 1983; Herskowitz et ai. 1992). Locus 
MATa mang it nhit hai gen difiu hda. MATal 
prolein kifm soat sy bifiu hifn cic gen dgc hifu cho 
kifiu gidi linh a. Protein al dugc mi hda bdi MATa 
khdng can thifit cho viec dung hgp lfi bio; nd hoat 
dpng ciing vdi protein a2 df thyc hifn cic chuc ning 
sinh bao td (Herskowitz, 1992). 

Do trinh tu nucleotide ttong locus MAT dfc tnmg 
cho S. cerevisiae cho nfin chung tdi di thiet kfi mpt cap 
moi dfi nhan vung trung lam ciia locus MAT. Chi bing 
vifc chgy phan iing colony - PCR chiing tdi vira cd thfi 
cd bing chiing d mue dp phin td xac thyc cae chiing 
nim men phan lap dugc lgi vira xic dinh dupc gjdi linh 
ciia cic chiing do. Vdi cap mdi kfi trfin, phin ung 
colony - PCR vdi cic tf bio nam men cd kifiu gidi tinh 
a se cho mgt bing DNA vdi kich thudc khoing 1000 
bp. vdi If bio cd kifiu gidi tinh a se cho mpt bing DNA 
vdi kich thudc khoang I IOO bp, cdn ddi vdi cie tl bao 
nim men ludng bpi sfi cho ra ca hai bing DNA ke trfin. 

San phim PCR khing djnh tat ci cac mau phan 
lap dugc dfiu la nam men. Nam men Gerl cd kifiu gjdi 
tinh alpha, 3 ralu Ger2, DN 1, P1 cd kifiu gidi linh a va 
3 mlu Gn4, KDl, KD2 la ludng bpi (Hinh 1). 

235 



Luu Thj Phuang et ai 

bp 1 2 3 4 5 6 7 

Hinh 1. Sin phim phin img colctfiy-PCR ci3a vCing tmng tam cua locus MAT. 1. thang DNA 1 kb, 2. Gerl; 3. Ger2; 4, D^lj 
5. P1;6. Gn4;7. KD1;8.KD2 

TIC dp sinh trudng vi ning suit sinh khoi 

0 dilu kifn nudi ciy bmh thudng, tic df sinh 
trudng cua cic ehiing cd sy phan bift khi rd rft 
(Hinh 2). Vdi mgt dp ll bio tai thdi difm bit dau 
nudi lie cd OD620 bing 0.2, sau 11 h, trd chiing Gl, 
tit ci cie chung dang d dau pha dn djnh. Chdng 
KD2 cd kha ning sinh trudng mgnh nhit, nang suit 

sinh khdi cao nhat vdi OD620 dgt 9,4; chiing KDl gin 
tuong duong vdi ODaa la 8,86; ttong khi dd ODao 
cua chung Gerl d 12 h li 6,26. Chung DNl cd mgt 
dp ll bio dgt 8,20; chiing Gn4 li 8,14; chung Ger2 li 
7,54; cdn chung PI la 7,46. Chdng KD2 va KDl cd 
sue sinh trudng manh vi cd the cd siic ching chju ill 
vdi cie dieu kifn bit lgi ciia mdi trudng di bj bifin 
dli, ching han pH giam, ndtag df dudng giim. 

-Gerl 
-Ger2 

-KDl 
-KD2 

Hlnh 2. Tdc df sinh trudng ciia cdc chiing nim men d 30°C. 

Sdc lim ad bft my dcic nhift df khic nhau 

Sue lim nd d 30°C cua til ci cic chiing nam 
men khdng cao bing d 40°C (Hinh 3). Sau 50 phut, d 
30^ cie chiing KDl, KD2, PI cd sue lim nd mgnh, 
dao dpng trong khoang 102 - 104% so vdi the lich 
ban dau. Chiing DNl lam ting thf lich bpt nhao 93% 
so vdi thfi tich ban diu, cie chimg cdn lgi diu lim nd 
chfm, chgm nhat li chiing Gn4 chi lam ting 58% so 
vdi thfi tich bgt nhio ban dau. 

Cf 40°C sau 50 phut, chung Gerl cd sde lim nd 
(65%) thip hon d 30''C (81%). Ndi cich khac, chung 
Gerl Ifn men ldt hon d 30°C. (3 40°C, sau 50 phut, 
sdc lam nd mgnh nhit thiy it chiing KDl Ifn tdi 
122%, Chung Gn4 la 118% vi chung PI li 110%. 
Nhu vay sure lam nd ciia cac chiing KDl, Gn4, PI 
nhift dg nay rat tit, dat yeu ciu vl thai gian eung 
nhu khi ning lam nd. Kft qui ciia tbi nghifm rit phii 
hgp vdi thyc tfi sin xuit bdi v) ttong sin xuit cdng 
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nghifp tbi bgt nhio sau khi dupc trpn vdi nam men 
dirge li trong 45 - 50 phut d 40''C dl khdi bgt ting 
thl tich g ^ ddi so vdi ban dau trudc khi dem nudng 
(Cauvain, 1998). Sau 50 phut, cac chdng DNl, Ger2, 
KD2 cd sdc lim nd khic nhau khdng ding kl, dao 
dpng ttong khoing 95 - 98% thl tich ban dau. Dac 
bift, d 40''C chdng Gn4 cd sdc lim nd cao hon d 
30°C. 

d 45°C, chung KDl van cd sue lam nd mgnh 
nhit, dgt 112% sau 50 phut, chung DNl li 107%, 
chdng KD2 li 104% (hinh 3C). Tuy nhifin, trit chung 
Gerl, sdc lim nd ciia tit ci cic chiing van thap hem 

d 40°C. Kfit qua dd cd thfi do nhift dp eao lim cho 
qui trinh Ifn men xay ra qua nhanh lim ting boat 
dgng eiia cac etnzyme thuy phan protein giy phi vd 
ciu true protein dan tdi bpt nhao chdng nhio ra, lim 
cho khdi bdt khdng phdng Ifn dugc (Cauvain, Young, 
1998). Cl 30°C va 40°C chung PI cd sdc lam nd 
manh hon d 45''C, nhu Viy chung PI cd sue lira nd 
phu hgp cho vific Ifn men d 30°C - 40''C. Ngoii 
khoing nhifit dp dd thi sdc lam nd bgt nhao cua cie 
chung nam men niy se kem vi khdng dgt yfiu ciu 
trong sin xuit banh m^. Ch)ing Gerl Ifin men bpt 
nhio tiiich hgp d SÔ C vi d 40°C vi 45''C, chung cd 
dg nd thap hon. 

120' 

100' 

€ 80' 

1 
^ 60 

40 

20 

^\^ 

- ^ 

, ^ ^ H 
ThM fiian (ph£rt) 

Hlnh 3. Sdc tim nd bft vr\<i it 3 0 t (A) v i 40°C (B), 

Thdi gian (phiit) 

Hinh 3C. Sdc lim nd bft my d 46°C. 
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Tru chung Gerl, cic chiing dfu cd siic lam nd 
yeu nhit d 30"C, manh nhit d 40°C vi giam xudng a 
45"C. Nhu vay ed thfi khing dinh ring d 40"C thl 
hiu nhu tit ca cic chung dfiu cd lyc Ifin men eao. 
Trong thyc tfi sin xuat d quy md cdng nghiep, ngudi 
ta ciing sd dyng nhift dp Ifin men la 40°C. O ci ba 
nhift dp, chung KDl dfu cd sdc lim nd bdt nhio 

manh nhat. ^ H 
Thi nghifm nay cho thay nhift dd inh hudng ̂ M 

ldn tdi sy len men lam nd binh my cua nim | J | 
dong thdi ciuig xac ^ t ^ dugc 3 chiing cd ngudn glc 
trong nudc phu hgp vdi cac quy trinh sin xuit l ^ ^ | 
my nhgt d quy md cdng nghifp la chung KDl, DNl 
viKD2. 

120-

100' 

£ SO 

* 60 

4 0 ' 

2 0 ' 

0 | 

T, - -^ 

I ^ ^ T , ^ ^ 

/ T/C^^^ 

..^^^^ H 

-Gerl 

-Ge:2 

-DN1 

- P I 

-Gn4 

-KD1 

-KD2 

0 10 2 0 3 0 4 0 5 0 6 0 7 0 

Tli^i gian (ph(it) 

Hinh 4. Sl>c ldm nd b̂ t my d KPC. 10% thiirng (A), 20% fludng (B). 
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Sdc lam od b$t my d cic ham lirgng sucrose khic 
nbau 

Qua trinh Ifn men ciia mfl sl chung nam men bj 
lie ehe d trong bpt nhio cd ham lugng dudng cao, 
nhung ben canh do cung cd nhiing chiing lai cd linh 
thich ung cao (Attfield, Kletsas, 2000). 

Cic ehung nim men cd kha ning Ifin men khic 
nhau d cac ning dp dudng cao bdi vi ning do dudng 
cao cd thfi lao ra sttess thim thiu. Sue lim nd bpt m</ 
dupc thue hifn d 2 nong dg dudng khac nhau la 10% 
vi 20%. 

Hai thi nghifm nay cho thiy sue lam nd bgt cd 
ty If dudng 10% (Hinh 4A) cua cae ehung nim men 
ylu hon sue lam nd d ning dp dudng 3%, vi cing 
ylu han vdi bgt cd ty If dudng 20% . Ddi vdi bpt my 
10% dudng, chdng KDl van cd sue nd manh nhal 
dgt 112% sau SO phut; chiing Gerl la 93%, cac 
chiing cdn lgi diu thap han 90% vi chdng thip nhit 
li DNl vdi 64%. Kit qui cho thiy chiing KDl d tit 
ci cic difiu kifn dfiu ed sue nd mgnh nhat, chiing id 
chung nay cd khi ning thich iing rit rpng. Chiing 
Gerl cGng cd sue lam nd kha mgnh. 

Nhu vfy, chdng KDl vi Gerl cd khi ning Ifin 
men vdi ning dp dudnp cao. Cic chung cdn lai cung 
cd sure nd khi lot vi ddi vdi vific lim binh ngpt nfiu 
chua cho cic chat phy gia vao mi cd sue nd trfn 
80% ti chip nhf n dugc. 

Sdc lim nd bfl cd ty If dudng 20% giam rd rft, 
nhit la doi vdi cic chung Ger2, PI (Hlnh 4B). Sau 
60 phut, chiing KDl vln cd sue lam nd manh nhat 
(100%), sau dd li KD2 (89%), chiing Gn4 la 79%. 6 

Bing 1. Bing dilm dinh gii chit lugng binh m^ thinh phim 

thi nghifm nay, chung Gerl cimg cd sue lam nd kem 
hon so vdi sue lam nd bdt my 10% dudng. Do ndng 
dp dudng cao tgo ap suit tiiim thiu Idn, gay ra stress 
tiiim thiu lam chung khong sinh trudng dugc ho|c sinh 
ttudng cham di cho nen khi nii^ len men giim, vi 
ndng dp dudng cao lam cho bpi nhao ttd nfin nhio 
han, giim lugng nudc lifin kit ttong bpt nhao lam 
chgm qua trinh tgo gluten. 

Sue lim nd cua cac ehung nim men d eic Ihi 
nghifm nay thap hon so vdi thyc if sin xual vi cie . 
thanh phan bpt chi gom: bft my, mudi NaCI, men 
binh my vi nudc cat. Cdn trong thyc te san xuat 
ngudi ta eho them cic phy gia khic nhu: ba, trimg, 
siia, dau an, vitamin C, cic enzyme thuy phan tinh 
bpt: a- amylase, hemieellulase, proteinase, NaHCOs 
vi (NH4)iC03 vdi ty If nhit djnh giup banh my nd 
ban, chit lupng ldl hon. 

Dinh pi cam quan chit lirgng binh my thinh 
phim 

Cic chi tieu cim quan dugc trinh biy d bing 1. 
Mau banh m>' len men lam nd bdi chung DNl dugc 
dinh gii ldl nhat vdi sd difim trung blnh 9, vd binh 
cd miu vang d^p, nhin, bdng, miu ding diu, mft 
binh cd huong thom die trung eiia nam men va cd 
dp xdp dfu, vj ngon (Bang 1). Day la mgt kft (lua bat 
ngd bdi vi chung DN I dugc phan lgp tu ngudn nim 
men d ttong nudc. Tifip theo Ii mlu chda chung nam 
men PI vdi so difim trung binh la 8,5. Mau Ifn men 
bdi chung KD2 dgt sd diem tnmg binh li 8,2. Mlu 
len men bdi chung KDl li 7,8; Gn4 li 7,5; Gerl li 
7,3 vi kem nhit li mau Ifn men bdi chung Ger2 vdi 
sd difim ttung binh Ii 6,8. 

Chiing ndm men Miu sic, hlnh dgng Thl tich va ciu triic ruft binh 

Gerl 

Ger2 

DN1 

PI 

Gn4 

KDl 

KD2 

7,3 J0,25 

7,0 ±0.19 

9.3 ± 0,28 

8.0 ±0,16 

7,4 ±0,16 

8,0 ±0,15 
8.4 ±0,11 

7,2 ±0.13 

6,7 ± 0.12 

8,7 ±0,12 

8,5 ±0,10 

7.8 ±0.16 

7.7 ±0.16 

8.0 ±0.12 

7.4 ±0.11 

6.7 ± 0.10 

9,0 ±0.18 

9.0 ±0.16 

7.3 ±0.16 

7.7 ±0.13 

8.2 ± 0,12 

Khi nSng chju lanh cua cic chung nim men Ignh hoic ddng lanh bpt nhio binh my d nhilu nudc. 

Nhu ciu chi phi lao dgng thip vi vyc thj tnidng ldn Nhung, khi ning chiu dyng ddng lanh ciia nim 
ban din tdi vifc thg binh my su dyi^ cdng nghf lim men dugc xac djnh bdi cac die tinh di truyfin ciia 
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giong. Mgt sd chiing nam men cd kha nang ehdng lgi 
sy ddng Ignh cao hon cac chimg khic di dugc phan 
lap td eac ngudn ty nhifin vi thdng qua cic thao lac 
gen (Hino el ai, 1987; Nishida el al, 2004; Cda et 
al, 1986; Shima et ai. 2009). 

Khi ning chju Ignh cua eic chdng nam men 
dugc khao sit la khi cao (hinh 5). Chung KDl cd ty 
If sdng sdt cao nhat vdi phin trim sdng sdl la 86%. 
Chiing Ger2 cd ty If sdng sdt li 68%, chung KD2 li 

67%, chung PI li 66%, chiing Gerl cd ty If sdng sdt 
thip nhit, chi dat 47%, cic chiing cdn lgi dao df ng 
ttong khoang 60%. Kft qua niy cung phd hgp vdi 
kit qui dim khuan lgc dugc tifn hanh song song. 

Cic chung nam men ed kha ning chju Ignh khi 
cao, nhit la chiing KDl, cd thf dugc su dyng dl sin 
xuit binh my tuai ho^c cd the dfi phyc vy cho cic 
nghifn cihi vfi cae ea chfi chong chju ddng Ignh d 
nam men binh my. 

4 M W. 

ChOng nim men 
Hlnh 5. Jyi If sdng s6t ctia cic chiJng nim men sau khi dugc dOng di vi lim tan. 

7 

1 
1 1 ^ 

i • i h 
5 

if ii 
1 ^ 

il 
9 9 

1 
DNl PI GD4 

Chang nim men 

Hinh 6. T;̂  If sdng s6t cua cic chOng nim men d 30''C. df Im 75%. 

Kha ning cb(u khd ban ciia cic chung nim men 

Trong sin xuat banh my, nam men khd cd nhifiu 
Igi thf so vdi rnen udt, ching hgn nhu nim men khd 
hogt dpng (chat khd 92 - 94%) va men khd nhanh 
(chat khd 94 - 96%), cd sy dn djnh cao hoti, dg im 
thip hon la 2 yfu t l lim giam chi phi vgn chuyfn vi 
luu ttd. Dfi cd dupc igi thf ldn hon nhu vay, men 

phii gid lgi kha ning len men cao vi cdn huong vj 
sau qui trinh siy bing khdng khi khd. 

Ty If sdng sdt gitia cac chung cd sy khic nhau 
rd rfit, die bift chung KD2 cd ty If sdng sdt rit cao 
dgt 99% so vdi mlu ddi chimg (Hinh 6). Ngoii ra cd 
hai ehiing la Ger2 vi KDl ciing cd ty If song sdt khi 
cao, iin lugt dat 73% vi 72%. Cic chung cd ty If 
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song sdt cao nhu KD2, Ger2, KDl cd thf dugc sd 
dyng dfi san xuit n im men khd phyc vy cho cac myc 
dich khac nhau nhu chung. Chung Ger2 v i KD2 
dugc say khd cd ty If song sdl eao hon so vdi ttong 
dilu kifn ddng Ignh (hinh 5, 6), nhu vay vifc s iy khd 
sS lhu$n tifn cho sin xuit v i giam chi phi b io quan 
chung. Chung Gerl , DNl v i Gn4 dfu cd ty If s ing 
sdt nhd hon 50%, d ie bift l i chung Gn4 cd ty le 
sing sdt chi dgt 4 1 % . Stress khdng khi khd l i mdt 
sttess kha phdc tgp bao g im c i vice mi t nudc va 
nhift dg tang. Sy mi t nudc gay ra tgo bdi qu i trinh 
lim khd, ehing han nhu khi khd v i sy bay hoi. Difiu 
niy gay thift hgi nghifim ttgng cho l l bao nam men, 
d$c bift l i ming t l b io vi protein (Franca et al, 
2007), Sy mit nudc ed th l l im t ing kha nSng gay 
biln tinh protein v i gay t i n thuang tdi nucleic acid 
(Berlett, Stadhnan, 1997). 

Hifn nay c ic sin ph im nim men S. cerevisiae 
siy khd dugc sd ^yng nhu mgt sin phim thay thl 
cfuih ttanh, vdi cac\s in phim nim men binh my 
dgng udt hay dugc fpl Cac phan tich chit d l bay hoi 
ttong binh xa<f thihh pham eho thiy khdng cd sy 
khic bift d ing k l giiia n im men ddng lanh udt va 
nim men khd (Tsaoiisi et ai. 2008). Difiu niy d im 
bio vifc siy khd n im men d nhift dg thip sfi khdng 
inh hudng din chit lypng Ifin men binh my. 

K6T LUAN 

1. Phuang ph ip xic djnh ty If sdng sdt ciia nam 
men bing cich do mat dp tfi b io sau khi nudi l ie da 
dugc thiet l ip mdi va cho ki t qu i ding tin cay. 

2. Biy chiing n im men dugc phin Ifp v i xic 
djnh gidi tinh. Chung n im men Gerl cd kilu gidi 
dnh alpha, ba chung Ger2, DN 1, P1 cd kifiu gidi linh 
a vi ba ehiing Gn4, K D l , KD2 la luong bpi. Vific 
khao sit c ic tinh trgng sinh hpc va chdng chju cua 7 
chung n im men d i khing djnh la cac chung nim 
men cd nguon gdc trong nudc nhu K D l , KD2, DNl 
hoin toin c6 th l su dyng df sin xuit men gidng 
phyc vy sin xuit binh my d quy md cdng nghifp. 
Chung KDl cd t ic df sinh trudng, nang suit sinh 
khii, kh i n ingch ju sttess cao nhit. Binh m j dugc 
lira nd bdi chung DNl cho chit lugng ldl nhit. 

Ldi c i m on : Nghiin cuv dupc hodn thdnh vdi su ldi 
trp kinh phi tif De tdi trpng diim cap Trudng Dgi 
hpc Ndng nghifp Hd Npi, do TS. Dgng Xudn Nghiim 
Idm chu trl Nhdm tdc gid chdn ihdnh cdm tm Ca sd 
nudng bdnh my cua chi Hodng Thanh Huyen a Due 
Tu - Ddng Anh - Hd Npi. 

TAI LIEU THAM KHAO 

Ansen EH, Meller BL, Kock GR, BQnnner CM. Kristensen 
C, Ole R, Jensen OR, Okkels FT, Olsen CE, Motawia MS, 
Hansen J (2009) De novo biosynthesis of vanillin in fission 
yeast (Schizosaccharomyces pombe) and baker's yeast {S. 
cerevisiae). Appl Environ Microbiol 75(9): 2765-2774. 

Attfield PV, Kletsas S (2000) Hyperosmotic stress 
response by strains of bakers' yeasts in high sugar 
concentration medium. Lett Appl Microbiol 31: 323-327. 

Beriett BS, Stadtman ER (1997) Protein oxidation in aging, 
disease, and oxidative stress. J Biol Chem 272:20313-20316. 

Burke D, Dawson D, Tim steams (2000) Methods m yeast 
generics. Ed. A Cold Pring Harbor L^oratory Course Manual. 

Cauvain, SP (1998) Breadmaking Processes, in Technology 
of Breadmaking, ed. S. P. Cauvain, L. S. Young, Blaclde 
Academic and Professional, London, pp 18-44. 

Curie D, Novotni D, Skevin D, Resell CM, Collar M, Le 
Bail A, Colic-Baric I, Gabric D (2008) Design of a quality 
index for the objective evaluation of bread quality: 
Application to wheat breads using selected bake ofif 
leehnolo^ for bread making. Food Res Inter 41:714-719. 

Dang XN (2O08) Functional characterization of candidate 
Arabidopsis thaliana (L.) LEA proteins and S. cerevisiae 
hydrophilins. PhD thesis. University of Potsdam, Germany. 

Dgu Ngpc Hao (2000) Mft s l d^c tinh chpn Ipc ciia cac 
chiing nim men S. cerevisiae siir dgng bo sung vao thuc in 
phdng chdng tic hgi ciia Afiatoxin va bfnh tieu hoa. Tgp 
chi Khoa hqc kythupl thuy. 1:57-62. 

Franca MB, Panek AD, Eleutherio EC (2007) Oxidative 
stress and its effects during drying. Comp Biochem Physiol 
A Moi Inlegr Physiol 146 • 621 -631. 

Herskowitz I, Rine J, Strathem J, Jones EW, Pringle JR. 
Broach JR (1992) Mating-type determination and mating 
type interconversion in Saccharomyces cerevisiae. In The 
molecular and cellular biology of the yeast Saccharomyces. 
eds Jones EW. Pringle JR. Broach JR (Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY): 583-656. 

Hhio A Takano H, Tanaka Y (1987) New fieeze tolerant yeasts 
for fiozen dough pr^iarations. Cereal Chem 64:269-943. 

Le Thanh Tam (1996) Nghien ciidi truyen hpc mfl so tinh 
trgng cd y nghia kinh te cua nim men Saccharomyces spp. 
Lugn dn Pho tien sT Khoa hpc Sinh hpc. Truong Dpi hpc 
Khoa hpc tu nhien. Dai hoc Quoc gia Hd Npi. 

Menc L, Lamberg-Guilois S, Neyreneuf O, Richard-
Molard D (1995) Cryoresistance of baker's yeast S. 
cere\'isiae in fiozen dough: contribution of cellular 
trehalose. Cereal Chem 72:609-615. 

Morris GJ, Coulson GE. Clarke KJ (1988) Freezing injury 
in S. cerevisiae. The effects of growth conditicms 
Cryobiology 25:411-412 



Luu Thj Phuong et ai 

Myers DK, Attfield PV (1999) kitracellular concentration 
of exogenous glycerol in S cerevisiae provides for 
improved leavening of fiazea sweet doughs. Food 
Microbiol \6:45-51. 

Nevoigt E (2008) Progress in metabolic engineering of S. 
cerevisiae. Microbiol Moi Biol Rev 72(3): 379-412. 

Nishida 0 , Kuwazaki S, Suzuki C, Shima J (2004) 
Superior molasses 3 assimilation, stress tolerance, and 
trehalose accumulation of b a l ^ s yeast isolated firjm dried 
4 sweet potatoes (hoshi-imo). Biosci Bioiechnol Biochem 
68: 1442-1448. 

Nguyen Thj Phuong Trang, Kim Young-Ho. Dinh duy 
Khang, Ddng Vin Quyln (2007) Tach dong va bilu h i ^ 
gen mi hda polymerase ciia virus viem gan B trfin be m|t te 
bao 5. cerevisiae. Tgp chi Cdng nghi Sinh hgc 4:419-424. 

Oda Y, Uno K, Ohta S (1986) Selection of yeasts for 
breadmaking by the frozen-dough method Appl Environ 
Microbiol 52:941-941. 

Panadenj J, Heraindez-L6pez MJ, Pneto JA, Randez-Gil F 
(2007) Overexpression of the calcineurin target C ^ 7 preivides 
fieeze tolerance and enhances the fermentative capaci^ of 
baker's east Appl Envitxm Microbiol 73:4824-4831. 

Plessas S. Pherson L, Bekatorou A, Nigam PA, Koutinas A 
(2005) Bread making using kefir grains as baker's yeast. 

FoorfCfcem 93: 585-589. 

Randez-Gil F, Pascual Sanz P, Prieto JA (1999) 
Engineering baker's yeast: room for improvemenl, 
TIBTECH. 11:231-243 

Rockland LB (1960) Saturated salt solutions for static 
control of relative humidity between S'C and 40°C. Anal 
CAem 32: 1375-1376. 

Schoeman H, Vivier MA, Du Toit M, Dicks LMT, 
Pretorius IS (1999) The development of bactericidal yeast 
strains by expressing the Pediococcus acidilactici pediocin 
gene (pedA) in S. cerevisiae Yeast 15: 647-656. 

Shima J, Takag H (2009) Stress-tolerance of bako-'s-yeast {S. 
cerevisiae) cells: stress-protective molecules and genes involved 
'mstKSSlolaasKe.Bk)iechnolApf^ Biochem 5Z: 155-164. 

Trin Vin Hifiu, D$ng Thj Phuong Thao. Trin Linh Thudc 
(2006) Bifiu hifn gen lAP m9 hda prolein P60 chiing 
Listeria monocytogenes trfin bl m?it nim men S. 
cerevisiae. Tgp chi Cong nghf Sinh hpc 1:41-46 

Tsaousi K, Dimilrellou D, Koutinas AA (2008) Low-
temperature thermal drying ofS cerevisiae starter culture 
for food production. Foot/CAcm UO: 547-553, 

Xiao W (2005) Yeast protocols (Molecular methods). 2ed. 
Humana Press, Totowa, New Jersey. 

SCREENING MATING TYPES AND BIOLOGICAL AND RESISTANCE TRAITS OF 
SEVEN BAKER'S VEASTS (SACCHAROMYCES SEREVISIAE) 

Luu Thi Phuong, Nguyen Thi Bich Luu, Dang Xuan Nghiem* 

Hanoi University of Agriculture 

SUMMARY 

In this project, novel procedures and protocols were successfully established to screen mating types, 
viability, and biological and resistance traits of seven Baker's yeast (Saccharomyces cerevisiae) strains of 
different sources, including the commercialized Gerl strain as the reference. Among seven collected yeast 
strains, Gerl is alpha mating type, Ger2, DNl, PI are a mating type, while Gn4, KD2 and KD2 are diploid 
{alpha/a). The yeasts are varied m biological and resistance traits and stress tolerance. Growth rate and 
biomass yield of KDl and KD2 are the highest, and the ones of Gerl are the lowest. Except Gerl, all sttains 
rise the dough faster at 40°C than at 30°C and 43''C. KDl has the best high-sugar dough raising capacity, 
meeting the industnal demand in sweet bread production. The quality of breads rised by DNl and PI is much 
more bener than the one rised by Gerl. Desiccation tolerance of KD2 and fieezing tolerance of KDl are 
significantiy hi^er than corresponding tolerance of other strains. In general, domestic yeast strains were 
proven to be potential for industrial-scale production and comercializ^on with even better economic traits in 
comparison with strains from other sources. Besides, suitable strains for each kind of bread or cake were also 
recognized. 

Keytvards: Bread production, desiccation stress, freezing stress, mating type. MAT locus, osmotic stress. 
Saccharomyces cerevisiae. stress tolerance, yeast biomass 
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