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KHAO SAT G161 TINH VA CAC TINH TRANG SINH HQC VA CHONG CHIU CUA CAC
CHUNG NAM MEN BANH MY (SACCHAROMYCES CEREVISIAE)

Liru Thj Phwoug, Nguy&n Thj Bich Luru, Ding Xusn Nghiém

Truong Dai hoc Néng nghigp Ha Ngi

TOM TAT

Céc quy trinh thi nghiém d2 dugc thiét 13p méi dé khio sét gidi tinh vA cic tinh trang sinb hoc va chéng
chiu cia 7 ching ndm men 1am 06 banh my duge phan Jp tir ca trong vi ngodi nude, trong s6 d6 cb chiwng
thirong mai Gerl da duge daing ky ban quyén. Céc thi nghiém da cho thdy, chung Gerl cé gidi tinh 12 alpha, 3
ching Ger2, DN, P1 ¢4 gi6i tinh 12 a va 3 chiing Gud, KDI. KD2 13 ludng bd. Cdc ching nim men syu thm
Ach 6 sy khéc nhau dang ké vé mdi tinh trang sioh hoc vi chéng chiu. Toc dd sinh truémg va niing sust sinh
khoi cia chiing KD1 va KD2 1a cao nhét, con ciia chimg Gerl Ja thip nbét. Trix ching Gerl, cic ching nim
men ¢b sirc 1im n& bt my & 40°C nhanh nhét so véi 4 30°C v 45°C. Ching KD1 ¢6 sirc lam né bt my c6
him luong dudng cao tét nhét, dat yéu cau trong san xudt cang nghiép. Chit lugng 1én men banh my cua ching
DNI v P! 1a cao hon khé nhidu so véi ching ddi chimg. Kha naing chju han cia ching KD2 vd, chju dong
lonh ciia ching KD1 1a virgt trji so véi cdc ching con li. Nghién ciru cilng cho thy c4c ching nim men phin
1ip 1 rong nuéc hodn 1odn c6 the ddp (mg cic yéu cau cia viée [én men |am ng banh my & quy md cong
ng;i?, dbng thi che két qua cling x4c dinh duge cde ching ném men thich hop cho viée lam né mdi logi banh
my khéc nhau.

Tir khda: bdnh my, chiu lanh, chiu khé han, chju dp sud thim thdu, gidn tinh ndm men, MAT locus, ndm men.

Saccharomyces cerevisiae, sinh khdi ndm men

M3 PAU

Lodi ndm men Saccharomyces cerevisiae
(baker's yeast) d& dugc ngudi Ai Cip cb dai ding dé
lén men 1am ho bénh my céch déy khodng 5000 nim.
Ngay nay, ndm men I vi sinh vit khong thé thiéu
trong cdng nghiép thyc phin va do ubng. Céc ching
ndm men thuong phim dugc chon tao dé én dinh vé
chit lugng, khoé, 1én men nhanh va cé sirc chén,
chju cao. S. cerevisiae khong chi dugc sir dung de
1én men bénh my ma con duge sir dung rong rai
trong nganh cong nghiép thirc phAm nhu 1én men bia,
lén men nuqu, sir dung trong sin Xuit rugu vang.
Trong y hoc, S. cerevisiae duge ding dé san xuat
insulin chita bénh tiéu dudug, hay méi ghn diy
chiing duge sir dung dé biéu hi¢n protein cua virus
viém gan B (Nguyén Thj Phuong Trang ef al., 2007).
Cing ngdy ngudi ta cing tim ra nhicu ing dung cia
S cerevisige dé phyc vy cho cuge séng cta con
ngudi.

Trén thé gidi, nghién ciru tmg dung nédm men bt
ddu bing viéc phén 1ap, phan logi, chon lya, lai 120
cdc ching nam men ¢6 cac tinh trang sinh hoc v
chéng chju tét dé ding vAo san xust thye phim, d
udng ¢6 con ciing nhu thic Ao chén nudi (Bu Ngoc
Hao, 2000; L& Thanh Tam, 1996 Meric er al.. 1995;

Myers, Attfield, 1999). S. cerevisiae con duge sir
dung dé biéu hi¢n cic protein hay enzyme ti 15 hop
phuc vy nhidu muc dich khéc nhau (Ansen ef al,
2009: Schoeman ef al., 1999; Tran Van Hiéu et al
2006). Ngdy cing nhiéu ching ném men bién doi
gen véi kha ning 1én men cao hom, chit lugng lén
men t6t hon, thanh phén dinh dung quy hon va sirc
chong chju cao, dic biét 1 kha ning chju lanh, d2
dugc tao ra (Nevoigt ef al., 2000; Panadero e al.,
2007: Randez-Gil er al.. 1999).

Nbu céu trong nudc ta vé men gidng va sinh
khéi ndm men S. cerevisiae 1a kha 16n v dang ting
nhanh cdng véi qua trinh d6 thj héa va cong nghiép
héa. Tuy nhién, cic sin phim men giéng va thyc
pham tir ndm men S. cerevisiae cla nuée ta chi ddp
img dugc mot phiin rit nhé nhu céu dé. Qua tim hiéu
50 b tinh hinh sin xuét céc loai banh my va d6 ubng
¢b cdn & trong nuéc, ching 18i nhin thay céc co s§
san xudt nho Ié thudmg ding men gibng duge sin
xuit thi céng, chua duoc tuyén chon trén co s khoa
hoc pén chit lugng thyc phim va dd _uénég chua cao
va khéng bn dinh. Céc thuong hiéu noi tieng, vai thj
phén rét 16m, lai dang phai tbn kha nhiéu ngoai 1¢ dé
mua men giéng tr cic cong ty cla nuéc ngoai do
trong nuéc chua cé san pham véi chat lugng va 4o
6o dinh twong duong.
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Vi thyre té néu rén ching t5i d3 khao st cic tinh
trang sinh hoc v chéng chiu cila cic ching nam
men (Sacchammycp.( cerevmae) lam pd banh my,
1am co s& dé san xuat gidng ndm men tuai va men
khé phyc vy cho cac quy mé sin xuét khac nhau cho
cbng nghi¢p sin xuit bAnh my ndi riéng va cho cong
nghiép thie pham néi chung.

NGUYEN LIEU VA PHUONG PHAP

Déi twgug nghién cira

Ciéc ching nam men dugc phan Jap tiY cic ngudn
men gibng truyén théng trong nudc va muée ngodi
bao gom Ger2 (CHLB Birc), PI (Phap), DN1 (Viét
Nam), Gnd (Viét Nam), KD1 (Viét Nnrn) KD2 (Vigt
Nam). Chung Gerl dugc phan lap tr nim men banh
my khé thuong pbim d3 dang ky bin quyen cua
cong ty Kuechle (CHLB Pirc) duge ding trong cae
thi nghi¢m nhu mét chung doi chimg.

Maéi tririmg YPD

1% Yeast extract; 2% peplone; 2% glucose.
Thém 2% agar vao mdi truvong YPD long dé duge
mbi trudmg thanh nrong img.

Thanh phin bjt my nhao

Ty 1¢ bjt: nuée: mubi: dudng: men wét uong img
12 100: 60: 1: 3: 1.2. Trong cic thi nghlém khdo sat
khi ning Ién men lam n& banh my c6 ndng do duémg
cao cia cic ching ndm men, lugng duéng sucrose
duge tinh theo % khéi lugng ciia bt my kho ddu vdo.
Ném men u6t duge thu tir dich nuéi cdy & dbu pha 6n
dinh bing ly tim 3000 rpm trong S phitt. Truéc khi
cho ndm men vao nhao va bit diu tinh gid, cac thanh
phin khéic ctia bot nhao dugc trn déu.

PCR

Véi cgp mf‘)i»du(ri ddy. phan mg colony-PCR
véi cac te bao nam men co kidu gidi tinh a s& cho
mjt bang DNA vdi kich thude khoang 1000 bp, véi
1€ bao ¢b kicu gid tinh a s cho mél béng DNA véi
kich thuéc khoang 1100 bp; con d6i véi cac té bao
ndm men ludng bdi s& cho ra ca hai bang DNA ké
trén,

Mat-RW: TTAAGATAAGAACAAAGAATGATGC
Mat-FW: GGTAAATTACAGCAAATAGAAAAGAGC

Thanh phin mét phin img PCR: 40,5 ul ddH20;
5 pl 10X PCR buffer: | ul 10nM dNTPs; dpl primer
mix: 2 pb selfmade Taq:0.5 pl 1é bao ndm men.
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Chu trinh nhiét cia phan img colony-PCR: 95°C
S phat >(95°C 30 gidy -> 53°C 30 gidy ->72°C 90
i8Y)34 chu g > 72°C 2 phitt>4°C khi két thiic.

Kh“lnn sit the 4§ sinh trdéng vA ning sufit sioh
khoi

Téc d¢ sinh trwémg cim céc ching nim men
duge xdc dinh bing phuong Phép do it dg 1é bao
(&r ODgz0) v6i may quang pho. Ndm men duge nusi
lic 200 rpm trong méi trudng YPD & 30°C.

Xdc dioh sirc 1Am né& bt my

Cén cﬁc nguyen ligu: bot my, mudi in, dudmg
viio khay roi mon déu, cho nuac viio nhdo thit k¥
trong 10 phit, tiép tuc cho ném men uét vio nhio
thém 10 phul Sau dé, cyuc bt duge chia 1dm 3 pI\ﬁn
(mdi phan 10,5 g) cho vio khudn va cho vﬂo éng
nghiém. Pua céc ong nghiém véo trong bé dn nhigt
duqc bat sin & nhiét 4 cAn khao sht. Do chidu cao
khéi bot dé tinh thé tich. Céc méu duge lam déng
théi véi khdi lugng nguyén liéu va nm men nhy
nhau.

Dinh gis cim quan chit legng bénh my thanh
phim

Trong thi nghiém nay, bjt nhao dwgc nhio
lucmg tw nhu cac thi nghi¢m do sic 1dm nd & trén
v ham lugng dudmg sucrose la 3% (so véi khéi
lugng bdt). Sau khi nhdo bjt voi ndm men, dé bt
nhio nghi trong 45 phit sau d6 dem rach banh, phét
trimg va dem di nuéng trong 20 phit & nthit d§ thich
hop. Bing viéc xdy dyng béng chu hoi dé didu ra
ngdu nhién voi nguoi dénh gia 14 ngudi nhdn vién
clia co 5§ san xuat banh my va nhtmg sinh vién tronj
trudmg da duge 1ip hudn (tong sb 10 ngusi), chat
tugng banh my sau nudng duge dénh gia béi cic chi
tiéu nhu: mii, v, hinh thirc bén ngodi cia sin pham
ciing nhu thé tich. cau tric bén trong, mau shc va 45
gidn cia vo banh, Céc chi tiéu duge dinh gid theo
thang diém 1 - 10 (Curic ef al., 2008; Plessas et al.,
2005). Viéc nuémg banh dugc tién hanh tai co so
nuéng banh my cia chj Hoang Thanh Huyén & Dyc
TG - Dong Anh - Ha Noi

Pénh gi4 kha ning chju lanh

Té bao ndm men 1ix 5 ml dich nudi Jic dén ODm
khoing bing 1 dugc dem Iy tam, rira biing nuéc cat
vo mmg Sau dé. 1 bao nam men dugc hoa 1,2 ml
nuge cat vb tritng va vortex déu. Plp:m: 200 pl dich
odm men ra 6 dng cppcndon‘ Ba éng dugc du'n vio
t lanh mat 4°C., 3 ang con lai duge dit ngau nhién
vao gia kim loai dé éng eppendorf da dugc A3t trude
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vio tii ~20°C (Dang, 2008). Sau 20 h, miu dugc Iiy
ra 1am tan d4 dét ngét bing céch tha vao bé én nhiét
@ 30°C. Sau do ching duge dé & nhiét d9 phong
trong 30 phit. Mau déi chimg dugc xéc dinh ¢b ty 1&
song sot 2 100%.

Dénh gié kha niing chju khé hgn

5 mi mu d& pusi den D4y bling 5 dugc der ly
um, rra lai bing nuéce ct vo tring va ly tAm lai. Sau
86, 1 bo nAm men dugc hoa lmng 1,2 ml nudc vd
tring va dem vortex nhe. Dich ndm men nay duge
hit ra 6 8ng eppendorf véi thé tich miu & mdi Emg la
200 pl sau d6 duqc dem ly tam bo hét mr(ic 3 ong
dugc mé nfp va 3 éng duge diy ndp. Céc éng chira
mBu dugc ddt ngdu nhién trong tu véi nhidt d¢ 30°C
(Tsnous: et al., 2008) c6 dp dm 75%. Bo &m tuong
46i dugc cén duy tri bing dung dlch mubi NaCl bio
hoa (Rockland, 1960). Sau 15 ueng. 200 pl méi
truémg YPD ducc cho vao moi ong eppendorf,
vortex nhc vi dé trong 30 phut & nhiét do phong.
Miu: dm chimg dugc xic dinh cb ty 1¢ sdog sét 1a
100%.

Xdc djnh ty 1§ sdng chét cia té bao ném men

Phu’ang phip xéc dinh ty 1¢ sbng,s6t cua cc té
bdo ndm men lmng céc thi nghi¢m ch dong lanh.
khd han dugc thiét 1dp méi nhy sau:

_ Giasi: 50 16 bdo sdng 1a x: s6 té bao chét la y;
16ng s6 té bo Ia a ta cé phuong trinh sau:
O]

Biing thyc nghi¢m chiing tdi coi 1° I théi diém
sau khi nuéi lic 30 phut vi khi d6 1é bio bit dau vio
pha sinh trudng va trong pha.sinh trudmg, trung binh
sau 2 h thi 86 lugng té bao lai ting gép doi.

Sau 2 h tdng sb té bao cua miu 1a:

2x +y'hay 2x +(a - x)

xty=a

Néu coi thai gian nudi 13 t (h) thi so 1é bdo séng
trong img véi khodng théi glan 46 1a: 2%.x

Téng sb 1€ bo la:
@2%-1)x+a 2
Tir odng thirc (2) ta o6 thé tinh ra x (6 € bao sdng sox).
Tylésbté blosbng 1 (x/a) 100%

Ty kg sb1é bao chétla: (@~ xya) 100%.

Vi 1 ml dich ¢c6 ODgx bing | chira khoang
1.5.10" té bao ndm men (Xiao, 2005). ta c6 thé dya
vnuv.ecdoODlall ¢ tinh a, va i  dé thay vio

Mx+(a-x) <=>

biéu thirc (2) tinh x, tir 6 chung ta c6 thé xc dinh
dwge ty 1§ song sot cia 1é bao ndm men. Két qua nr
phuong phap don gian nay phi ho'p vai két qui cua
phuong phap dém khudn lac dugc tién hanh song song.

KET QUA VA THAO LUAN

Gliéi tinh ciba cdc ném men miu thu thap

Ném men €6 chu ky sinh sin hoan chinh nhung
don giin hon rat nhiéu so véi dgng viit va thyc vt bac
cao. O smh vit nay, khong cb sy biét héa vinh vién
thanh céc té bio déng sinh duc vé té bao sinh dudmg.
Thay vio d6, sir biét hoa tam théi xay ra trong nhimg
didu kién nhit dinh (Herskowitz ef af., 1992).

Kiéu gidi lmh & ndm men dugc xéc dinh bai mdt
locus gen duy nhat, duqc goi la MAT, wén vai phai
cta nhiém sic thé s6 [11. Céc locus MATa v MATa
dai khoang 2500 bp. Mdi locus mang mt trinh ty
trung tam duy nhat, ude khoang 750 bp & MATa va
850 & MATa. Nhimg trinh tyr duy nhét nay dugc bao
quanh bdi céc trinh ty tuong dong dai khoang 1400
bp vé bén trii va 320 cp vé bén phai. Locus gisi
tinh MAT ma héa cho céc protein diéu hoa kiém soat
céc gen khong lién két dic higu - a hoge dac higu - a.
Nam men don bgi kiéu giéi tinh a biéu hién gen al
va a2 tr locus MAT, trong khi ndm men don boi
kiéu giéi tinh a biéu hién gen al va a2 t locus nay
(Herskowitz, 1983: Herskowitz er al.. 1992). Locus
MATa mang it nhat hai gen diéu hoa. MATal
protein kiém soat sy bidu hién cac gen dic hiéu cho
kiéu gisi tinh a. Protein al dugc ma héa bai MATa
khéng cin thiét cho viéc dung hop té bio; 06 hoat
dong citng Vi protein a2 dé thuc hign cic chirc ning
sinh bao tir (Herskowitz, 1992).

Do trinh ty nucleotide trong locus MAT dic tnmg
cho S. cerevisiae cho nén ching t3i da thiét ké mt cip
mbi dé nhin ving trung tim cia locus MAT. Chi Mng
viée chay phan img colony - PCR ching 15 vira ¢6 thé
6 biing chimg & mirc ¢ phan tir x4c thye céc ching
nim men phén lap duge lai vira xéc dinh duoc gidi tinh
cla cic ching dé. Véi cip mm ké trén, phan img
colony - PCR véi cic té bao ndm men c6 kiéu giéi tinh
a s& cho mjt bing DNA vdi kich thudc khoang 1000
bp. vai té bio cé kiéu gidi tinh a s& cho mt bing DNA
vai kich thude khoang 1100 bp, con déi véi cac té bao
rém men ludng bdi s& cho ra ca hat bing DNA ké trén.

San pl\am PCR khing dinh (it ca cic miu phin
lp dugc déu Ia ném men. Ndm men Gerl cé kiéu gi6i
tinh alpha. 3 mau Ger2, DNI, Pl cé kiéu gi6i tinh a va
3 mdu Gnd, KD1, KD2 12 ludng bdi (Hioh 1).
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Hinh 1. San phAm phan img colony-PCR clia viing trung tam cla locus MAT. 1. thang DNA 1 kb, 2. Ger1; 3. Ger2; 4. DN1;

5. P1; 8. Gn4: 7. KD1, 8. KD2

Téc dp sinh trudng va odog sudt sioh khéi

3 didu kign nudi cdy binh thueng, téc d sinh
truéng cia cdc ching ¢ sy phdn bigt khé 13 rét
(Hinh 2). V6i mat d) té bao tai thdi diém bt diu
nuéi tc c6 ODgyo bing 0,2, sau 11 h, trix ching G1.
tht ca cdc ching dang ¢ diu pha on dinh. Chon
KD?2 ¢6 kha ning sinh truéng manh nhat, ning sut
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sinh khdi cao nhit véi ODgy dat 9,4; ching KD!1 gin
tuong duong véi ODgyq I8 8,86; trong khi d6 ODgz
cua ching Gerl & 12 h 1 6,26. Ching DN cé mit
4o té bao dat 8,20; ching Gn4 I3 8,14; ching Ger2 13
7,54; cén ching P1 la 7,46. Chiing KD2 va KDI c6
sitc sinh truémg manh va cé thé cb sirc chong chiu tbt
véi cic didu kign bit Igi cia méi trudmg da bj bién
851, chéing han pH gidm, ndng 4 dudmg giam.

——Gerl
-&— Ger2
—4—DNI
=P

== Grd
~—KD1
——KD2

6 8 10 12

Thot glan (gt}

Hinh 2. Téc 49 sinh tnring ciia cac ching ndm men & 30°C.

Sire 1Am n bjt my & cAc nbigt 4 khdc nhau

Sitc lam né & 30°C cia tt ca céc ching ndm
men khdng cao bang ¢ 40°C (Hinh 3). Sau 50 phit, &
30°C céc ching KD1. KD2, Pl c6 siic 1m nd maoh,
dao dgng trong khoang 102 - 104% so vdi thé tich
ban déu. Ching DN1 lam ting thé tich bjt nhao 93%
50 v&i the tich ban dau. cic ching con lai déu lam né
chém, cham nhat Ia ching Gn4 chi lam ting 58% so
v&n the tich byt nhio ban dau.
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0 40°C sau 50 phat, ching Ger! c6 sirc 1m nd
(65%) thip bom & 30°C (81%). Néi cich khic, ching
Ger) 1én men tdt hon ¢ 30°C. O 40°C, sau SO phit,
sirc lam n& manh nhdt thdy & ching KD Ién t6i
122%, ching God 3 118% vi ching P1 12 110%.
Nhu viy sirc lam né cua cic ching KD1, Gn4, Pl
nhigt 6 nay rit 1dt, dat yéu chu vg thoi gian ciing
nhu kha nang lam no. Két qua ciia thi nghigm rt phi
hop véi thyc té sin xudt bai vi trong sin xult cdng
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nghiép thi bot nhio sau khi duge tron véi ndm men
dugc 4 trong 45 - 50 phit & 40°C dé khéi bt ting
thé tich gAp ddi so véi ban dhu trude khi dem nuéng
(Cauvlln. 1998). Sau 50 phat, cic ching DN1, Ger2,
KD2 c6 sirc 1dm nd khac nhau khong déng kE dao
@gng trong khodng 95 - 98% thé tich ban diu. Pic
bi¢t, & 40°C ching Gnd cé stc 1dm né cao hon &
30°C.

@ 45°C, ching KD1 van ¢6 strc tam n& manh
ohit, det 112% sau 50 phut, ching DN1 13 107%,
ching KD2 13 104% (hinh 3C). Tuy nhién, trif ching
Gerl, strc lam nd cia 4t c4 cic ching vin thép hon

& 40°C. Két qua d6 c6 thé do nhigt d§ cao lam cho
qua trinh lén men xdy ra qua nhanh lam ting hoat
doog cila cac emzyme thuy phan protein gy phé v&
céu tnic protein din t6i bt nhao chong nhdo ra, lam
cho khdi bot khong phéng Ién dugc (Cauvain, Young,
1998). G 30°C va 40°C ching P! cé sic lam nér
manh hon & 45°C, nhu vy chung Pl ¢6 sirc lam né
phi hop cho viéc 1én men & 30°C - 40°C. Ngoi
khoang nhlel 4§ @6 thi sirc 1am nd bét nhao cia cac
ching nam men nay s& kém va khdng dat yéu ciu
trong sin xuit banh my. Chyng Ger! 1én men bjt
nhio thich hop & 30°C vi & 40°C va 45°C, ching ¢
46 nd thiip hon,

140 w
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—a—Gan2
é L 5 —a=DN1
2 H o)
® 60 2 & —-
* ~—KDY
«© w ——KD2
» o |
(4] (=]
[ 0
) 0 2 0 a0 0 60 ) 0 2 0 © % 0
Tho glan (phit) Thei glan (phot)
Hinh 3. Strc lam nd bot my & 30°C (A) va 40°C (B).
140
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]
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Thod glan (phut)

Hinh 3C. St 1dm nd byt my & 45°C.
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Trir chiing Gerl, cic ching déu cé sirc lam n&
yéu nhit & 30°C, manh nhit & 40°C va giam xuéng &
45°C. Nhu viy c6 thé khing dinh ring & 40°C thi
hau nhyv tat ca cac ching déu co6 lyc 1én men cao.
Trong thuc té sin xudt & quy m céng nghiép, ngudi
1 cung sir dung nhiét 4§ 1én men 12 40°C. G caba
nhiét d§. ching KDI déu cé sic l1am nd byt nhdo

Laru Thj Phuong et al.

manh nhit. .

Thi nghié¢m n2y cho thay nhiét ¢ dnh hudng
16n t6i sy 1én men lam ng banh my cia ndm
dbng thii cing xdc dinh dugc 3 ching cé ngudn
trong nude phi hgp véi cic quy trinh san xudt |
my nhat & quy mé cong nghi¢p la ching KD1, DNI1
vaKD2.

% thé tich

30 40 50 60

Tho! glan (phin)

% thd tich

—4—DN1

—e—KD1
——KD2

Théi gian (phit)
Hinh 4. Sirc 1am nd bl my & 40°C, 10% durdng (A), 20% dudmg (B).
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Sirc lam n& bt my & céc ham legng sucrose khic
nhau

Quﬁ trinh 1én men cia mdt sé ching ndm men bj
@ ché & trong bgt nhao c6 ham lugng didmg cao,
nhung bén canh dé ciing c6 nhimg ching lai ¢é tinh
thich irng cao (Attfield, Kletsas, 2000).

Chc chiing nim men cé kha niing lcn men khac
shau & cic ndng d dudmg cao bai vi ndng do duong
cao ¢6 thé 120 ra stress tham thiu. Sitc 1am né bjt my
durge thyc hign & 2 ndng 4§ dudng khic nhau la 10%
vh 20%.

Hai thi nghiém nay cho tbdy sirc lam nd bét cb
(y 1¢ dudmg 10% (Hioh 4A) clia céc ching ndm men
yéu hom sirc lam né & ndng dé dudng 3%, va cang
yéu hon véi bt cé ty 18 dubng 20% . Déi véi bt m:
10% duémg, ching KD van cé sirc ng manh nhg
dot 112% sau 50 phm ching Gerl 13 93%,
ching con lgi déu thép hon 90% va ching thap nhé(
14 DNI v6i 64%. Két qua cho thiy ching KDI & tht
c che diéu kién déu cé sic nd manh nhat, chimg to
ching ndy c6 kha nang thich img rit rong. Ching
Gerl ciing c6 sirc 1am n& khd manh.

Nhu viy, ching KD! va Gerl cé khi ning lén
men véi ndng 4 dudmg cao. Céc ching cdn lai ciing
6 sirc n& kha tt vi d3i véi viéc lam bénh ngot néu
chua cho céc chit phy gia vio ma c6 sirc ng trén
80% la chép nhén dugc.

Sire lam nd bt co ty 1¢ dudng 20% gram rd rét,
nhét 13 48i v6i che chung Ger2, PI (Hinh 4B). Sau
60 pht, chiing KD1 vin c6 sirc lam nd manh nhat
(100%), sau dé 1a KD2 (89%), ching Gnd 1a 79%. O

Biing 1. Bing didm danh gié chat lrgng banh my thanh phim.

thi nghiém nay. chung Ger! ciing c6 sirc lam ng kém
hom so véi sire 1am né bol my 10% dudng. Do néng
do dm&ng a0 tao 4p sudt thim thiu lén, gay ra stress
tham thau 1am chiing khong sinh truémg dugc hodc sinh
trong chim di cho nén kba ndng 1én men giam, va
nong dé duéng cao 1am cho bét nhao g nén nhdo
hom, gidm lugng nude lién két trong bot nhio lam
cham qua trinh tao gluten.

Sic lam ng cia cc ching ndm roen & cic thi
nghi¢m niy thap hon so véi thyc I sin xudt vi cic .
thanh phan bét chi gom bét my, mudi NaCl, men
banh my va nuéc cat. Con trong thuc té san xuft
ngudi ta cho thém cac phy gia khic nhu: bo, timg,
sira, ddu #n, vitamin C, c4c enzyme thiy phan tinh
bét: a- amylase, hemicellulase, proteinase, NaHCO,
v (NH,),CO; véi ty 1§ nhét dinh gitp binh my nes
hon, chit lugng tét hon.

Dénh gid cim quan chit lwgng binh my thanh
phim

Cac chi t1€u cam quan dugc trinh bay & bang 1.
Mau banh my lén men 13m né boi chiing DNt duge
danh giA tt nhat véi sé diém trung binb 9, vo banh
¢6 mau vang dep, nhin, béng, mau déng déu, rudt
banh ¢6 huong thom diic tnmg ctia ndm men va c6
.5 xép déu, vj ngon (Bang 1). Pay 1a mét két qua bit
ngd boi vi ching DN1 duge phan Iép t nguén ném
men & trong nuéc, Tiép theo 1a mAu chira chung ném
men P1 véi sé didm trung binh 14 8,5. Miu Ién men
bai ching KD2 dat s6 diém trung binh l4 8,2, Mau
Ién men bai ching KD1 1a 7.8; Gnd 1a 7,5 Gerl Ja
7,3 va kém nhét 12 mau Jén men béi ching Ger2 véi
56 diém trung binh 13 6,8.

Chiing ndm men Mau sic, hinh dang Mul v Thé tich va cdu tric ruét banh Trung binh
Ger1 7.3.10.25 722013 7432011 7.3
Ger2 7,020.19 672012 671010 6.8
DN1 930,28 874012 902018 9,0
P1 8020,16 85+0,10 901018 85
G 74+016 7.8+0.16 7.310.16 75
KDt 800,15 77£016 771013 78
XD2 841011 80£0.12 821012 82

Khi ning chju lanh cia céc ching ném men

Nhucﬁucl'ﬁphilaodéngmépvivucﬂumglbn
hon dén t&i viéc the banh my sir dung cong nghg lam

lanh hoic 4dng fanh bt nhio banh my & nhiéu nuée.

Nhuog, kbd nang chju d\mg déng Janh ciia odm
men dugc xac diph bai cic dic tinh di tuyén cia
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glong Mt sb ching ndm roca cb kh ning chdng lai
sy déng ianh cao hon cic ching khic da dugc phin
lap tir cac ngudn ty nhién v thong qua cic thao tic
gen (Hino er al., 1987; Nishida er al., 2004; Oda et
al., 1986; Shima er al., 2009).

Khi ning chju laoh cia céc ching pAm men
dugc khio sét 1a kha cao (hinh S). Ching KD1 ¢6 ty
1é song sét cao nhat v&i phin trim séng sot 1a 86%.

Chung Ger2 co 1y I§ séng sot 12 68%, ching KD2 12

Ger2

Luru Thj Phuong et al.

67%, chung P1 1a 66%, chung Gerl c6 ty 1é song sot
lhap nhit, chi dat 47%, chc ching con lai dao dong
rong khoing 60%. Két qui m\y cing phd hop véi
két qua dém khuin lac duge tién hinh song song.

Cic chiing nim men cé khi ning chiu lanh kha
ca0, nhit 1a ching KDI, c6 thé dugc st dung dé sin
xuit binh my nroi hodc co thé dé phyc vy cho cac
nghién cim vé cic co ché chéng chiu déng lanh &
nam men bénh my.

%

?

?
.

P1 Gnd

Ching ndm men
Hinh 5. Ty 18 s8ng st ctia cA¢ ching ndm men sau khl dugc ddng d4 va 1am lan.

120

% sbng sél

Ger2

Ching nbm men
Hinh 6. Ty 18 s8ng s6t clia cac ching ndm men & 30°C, 46 4m 75%.

Khi niing chiju khé ban cia cdc ching ndm men

Trong sén xuit banh my. nim men khé ¢6 nhiéu
Igi thé so véi men udt. ching han nhu ndm men khd
hogl déng (chat khé 92 - 94%) va men khé nhanh
(chm khé 94 - 96%) ¢6 sy on djnh cao hon, do am
thiip hon 13 2 yéu 16 1am giam chi phi van chuyén va
Wy . Dé c6 duge lgi thé 16n hon nhu vay, men
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phai gilr lai kba nang Ién men cao va con huong vi
sau qua trinh say bang khdng khi khé.

Ty 1& sdng s61 giira cac ching cb sy khac ohau
16 rét, dac biét ching KD2 6 1y 1 sbng sét rit cao
dat 99% so véi miu ddi chimg (Hinh 6). Ngodi ra ¢é
hai chiing |2 Ger2 va KDI ciing c6 ty 1§ sbng sot kha
cao, lén lugt dat 73% va 72%. Cac chung ¢6 ty 1§
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sbng sét cao nbur KD2. Ger2, KD c6 thé duge sir
dung dé sdn xult ndm men khd phyc vu cho cac myc
dich ld‘nfc ohau nhu ching. Ching Ger2 va KD2
dugc say khd cb ty 1§ séng sét cao hon so v6i trong
ditu kign ddng lanh (hinh S, 6), nhur vy viéc sdy kho
s& thuan tign cho sin xuit va gidm chi phf bdo quan
ching. Ching Gerl, DN1 va Gnd déu cb ty 1é séng
56t nhd hon 50%, dic biét IA ching Gnd cb 1y 1§
séng s6t chi dat 41%. Stress khong khi khé 1a mot
stress khé phirc tap bao gdm cé viéc méit nuée va
uhi¢t d§ ting. Sy mat nude gy ra tao bdi qua trinh
lam kho, ching han nhur khi kho vi sy bay hoi. Didu
ndy gay thi¢t hai nghiém trong cho té biao nam men,
d3c bigt 1d mang t& bio va protein (Franca ef al.,
2007). Sy mét nude cb thé 1am ting khi ning giy
bién tinh protein va gdy tdn thuong téi nucleic acid
(Berlett, Stadtman, 1997).

Hi¢n nay céc sin phim ném men S. cerevisiae
shy khé dugc sir dyng nhu mot sén pbam thay thé
canh tranh, véi cdcnsdn phdm ndm men banh my
dang uét hay dugc ép| CAc phan tich chét dé bay hai
trong banh my thanh| phim cho thiy khéng c6 sy
khéc bigt déng ké gitta ném men déng lanh w6t va
ném men khé (Tsao isi et al, 2008). Diéu ndy dim
bio viée sdy khé ném men & nhidt d¢ thdp s@ khong
inh huong dén chét lgng 1én men banh my.

KET LUAN i

-

1. Phuong phép x4c dinh ty 1§ séng sot cia ndm
men bng cich do mit dj 1€ bao sau khi nudi lic da
duge thiét 1ap méi va cho két qui dang tin ciy.

2. Bay chiing nm men dugc phén l4p va xic
dinh gi6i tinh. Ching ndm men Gerl c6 kidu gidi
tinh alpha, ba ching Ger2, DN1, P1 c6 kiéu giéi tinh
a vi ba ching Gnd, KDI, KD2 1a ludng béi. Viéc
khiio sét c4c tinh trang sinh hoc va chong chiju cua 7
ching ném men da khing dinh 1A céc ching ndm
men c6 ngudn gbc trong nuée nhu KD1, KD2, DN1
hoan todn c6 thé sir dung dé sin xuit men gibng
phyc vy sin xudt banh my & quy mé céng nghiép.
Ching KDI c6 thc d sinh truomg, nang sut sinh
khéi, kha néing chiu stress cao nhat. Banh my dugc
1am nés b ching DN1 cho chét lugng tét nhét.

i cém om: Nghién ctiu dupc hoan l!n'mh Vol sw tai
tro kinh phi tir Dé tai trong diém cap Truomg Dai
hoc Néng nghiép Ha Néi, do TS. Dang Xudn Nghiém
lam chi tri. Nhom tdc gia chan thanh cam on Co so
nuong banh my ca chj Hoang Thanh Huyén & Duc
Tu - Déng Anh - Ha Ngi.
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SCREENING MATING TYPES AND BIOLOGICAL AND RESISTANCE TRAITS OF
SEVEN BAKER'S YEASTS (SACCHAROMYCES SEREVISIAE)

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

Hanoi Universitv of Agriculture
SUMMARY

In this project, novel and

were

lo screen mating types,

wviability, and biological and resistance trails of seven Baker's yeast (Satchammvce: cerevisiae) strains of
different sources, including the commercialized Gerl strain as the reference. Among seven collected yeast
strains, Gerl is alpha mating type, Ger2, DN, P} are a mating type, while Gn4. KD2 and KD2 are diploid
(alpha/a). The yeasts are varied in biological and resistance traits and swess tolerance. Growth rate and
biomuass yield of KD1 and KD2 are the highest, and the ones of Gerl are the lowest. Except Gerl, all strains
rise the dough faster a1 40°C than at 30°C and 45°C. KD) has the best high-sugar dough raising capacity,
mecting the industnal demand in sweet bread production. The quality of breads rised by DNI and Pt is much
more better than the one rised by Gerl. Desiccation tolerance of KD2 and freezing wlerance of KD1 are
significantly higher than corresponding tolerance of other strains. In general, domeslic yeast strains were
proven to be potential for industrial-scale production and comercialization with even beiter economic traits in
comparison with strains from other sources. Besides, suitable strains for each kind of bread or cake were also
recognized.

K rds: Bread produ siress, freezing stress. mating rype, MAT locus, osmofic siress,
Saccharomyces cerevisiae, siress tolerance, yeast biomoss
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