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PHAN L ^ P VA S A N G L Q C N A M M E N C O K H A N A N G L E N M E N D-XYLOSE 

Vu Nguyfin Thdnh, Nguyen Thanh Thiiy. Ninh Thi Huyen, Ddo Anh Hai, Nguyen Thj Hirffng Giang 

Vien Cong nghiep Thifc phdm 

TOM TAT 

Trong cong nghfi san \iiai cdn nhien lifiu tir lignocellulose. chuySn hda xylose th^nh ethanol la mpt trong 
nhimg cdng do^n khd khSn nhal hifin nay, Trong nghifin ciiu nay, nam men c6 kha nftng len men xylose duoc 
phan l(ip va sang Igc nham xdc djnh sy da d^ng, tiem nSng ung dung va djnh hudng sdng Ipc, tuySn chpn tai 
Viet Nam. Tir 450 mlu ddt, xdc thyc viit phan huy, phan sdu..,. 117 chung nam men c6 kha nSng chuyin hda 
D-xylose thdnh ethanol dupc diu nh&n N^m men dupc phan nhom bJing PCR fingerprinting sir dung mdi ve 
tinh_(GAC)5 va dinh tfin tdi lodi bang gidi trinh tg vimg 26S rDNA DI/D2, PhSn bd loai theo ihii tifgiam din 
vl s6 lupng dupc xac djnh nhir sau Candida Iropicalis {51 chiing). Trichosporon sp. (9 chiing), C.fermentati 
(8 chiing), C gorgasii (7 chung), Aureobasidium pullulans var. melanigenum (4 chiing), C, pseudoinlermedia 
(4 chung), Debaryomyccf nepalensis (4 chiing). nhom dura phan logi (30 chiing), Trong sd nSm men phdn l̂ p 
dirpc, C pseudoinlermedia c6 kha nSng len men manh nhat va t^o tdi 1,67% ethanol, kfi tiep la A. pullulans 
var melanigenum (1,5% ethanol), C. iropicalis pho bien nhal nhimg cd hogt Iyc khong cao (tao tdi da 0,86% 
ethanol). Cdc chiing thupc nhom Trichosporon sp,. C. fermenlali. C. gorgasii. D nepalensis va nhom chua 
phan loai deu c6 nSng luc len men thap (toi da 0,65% ethanol). Thu nghiem vcti 55 mau dat, xac thuc vat trong 
moi tmdng ky khi cho thay nam men khong sii dyng dupc D-xylose trong dieu kien nay. Thach thirc idn cho 
vi^ phan lap. tuyen chpn ndm men len men D-xylose smh ethanol la phdt tnen moi tmdng chgn loc va loai trie 
nhirng loai phd bien nhung cd kha nang len men thap nhu C Iropicalis. 

Tv khoa: Con nhien lieu. D-xylose. len men. lignocellulose. ndm men 

MODAU 

Trong nhung nam gan day cdng nghe san xuat 
con nhien lieu tir lignocellulose dupc quan tam d§c 
bi?l. So vdi nhimg nguon nguyen lieu khac, ngudn 
lignocellulose that su ddi dao va viec sir dung chiing 
khong anh hudng tdi an ninh lucmg thuc. Tuy nhien, 
hien tai cdng nghe san xuat con ti!r lignocellulose d 
Viet Nam va tren the gidi vin cdn trong giai doan 
nghien cuu phat tri^n. Mpt trong sd nhimg khd kh§n 
^ p phai la viec su dung dudng xylose, thanh phan 
chiem tdi 15 - 25% khdi lupng ciia lignocellulose 
(Merino, Cherry, 2007). Cd rit il vi sinh v|il cd kha 
nang len men sinh ethanol m§t each hifu qua tir 
xylose. Nam men Saccharomyces cerevisiae, vi sinh 
vat chu dao trong cdng nghiep san xuat con khdng cd 
kha nang chuyin hda true tidp xylose thanh ethanol 
{Lin, Tanaka, 2006). 

Tir 25 nam trudc, ndm men Pachysolen 
tanaophilus, Candida shehatae, C. iropicalis da 
ditoc phat hien cd kha nang tich luy ethanol khi phat 
trien tren mdi trudng chira D-xylose. Trong qua trinh 
1^ men, Pach. tannophilus t^o 0,34 g ethanol t\x 1 g 
D-xylose va ndng dp ethanol dat dupc khoang 1,6 -
2,0%. Tuong tp nhu v^y, trong dieu kien tdt nhat, 

n^m men C. shehatae co the tich luy d6n 3,7% 
ethanol trong canh trudng va hieu suat chuyen hda la 
0,32 g ethanol/lg D-xylose (Toivola el al. 1984) 
Cho tdi nay Pach. tannophilus va C shehatae van 
dupc coi la nhiing nam men cd kha nang Ien men D-
xylose manh nhit. Tuy nhien, n^u so sanh Ien men 
D-xylose vdi len men D-glucose thi qua trinh len 
men D-glucose hieu qua hon rat nhieu. S. cerevisiae 
cd the tao 0,51 g ethanol tir 1 g D-glucose \k ndng 
dp ethanol lich luy thdng thudng dat 15 - 16% (Lin, 
Tanaka, 2006). 

Mpt sd n§m mdc thupc chi Fusarium. Rhizopus, 
Mucor cung cd kha nang len men D-xylose (Millati 
et al, 2005). Kha nang len men sinh ethanol cdn 
dupc tim thay d vi khuSn Clostridium, Bacillus, tuy 
nhien vdi ndng dp ethanol tao ra thip va chtia nhigu 
san phim len men khac (Rosenberg, 1980), Da cd 
nhilu nghien ciru t?o vi sinh vat tai td \v}f> phuc vu 
len men D-xylose, tuy nhien cho tdi nay van chua cd 
chung nao cd du kha nang ung dung thucmg mai 
(Hahn-Hagerdal et al, 2007; Matsushika el al. 
2009; Van Vleet, Jeffries, 2009). Trong nghi§n ciru 
nay, nim men cd kha nang len men D-xylose tit mdi 
tnrdng thifen nhien Viet Nam dupc phan Up, sang Ipc 
va phan loai nh5m danh gia su da dang, tiam nang 
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img dpng vi djnh hudng siing Ipc, tuyen chpn trong 
luong lai. 

NGUYEN LI$U VA PHU'ONG PHAP 

Nguin mSu phfin i$p vi chung gi6ng 

Miu phim phgc vp phan l̂ p dupc iiy tir cSc 
ngu6n cd chua md thpc v(it trong tr^ng thdi phfln hiiy 
nhu ram r? myc, \i cfly mpc, phin sflu, phfln v4 thirc 
fin trong dudng lieu hda cua cdn triing dgc than, phfln 
dOng vflt an cd, nude thai nh^ mdy giiy... l̂ i cdc dja 
phucmg nhu Hd Npi, Bic Ninh. Nam Djnh, Thanh 
Hda, Nghe An, Binh Duang. MSU dupc sir dyng 
trong ngdy ho(lc bao quSn d dieu kî n l̂ inh ldi khi 
phdn tich. De phyc vy so sdnh. 7 chung nim men 
thudng dupc nhic din trong cdc nghiSn ciru vk ISn 
men D-xylose dupc tilp nhfln tit Siru tpp giong Hd 
Lan (Centraalbureau voor Schimmelcullures). Cdc 
chung nay bao gom C. shehatae CBS4286, C 
shehatae CBS5813, Pach. tannophilus CBS4044, 
Pach. tannophilus CBS4045, Pichia slipilis 
CBS5773, P slipitis CBS5776, C. lyxosophila 
CBS8I94 (Toivola e/o/.. 1984) 

Phin ISp nim men cd kha nfing Ien men D-xylose 

Qua trinh tim kiem cac chiing nam men cd khd 
nang len men D-xylose gdm ba budc: (1) lam giau 
chpn Ipc; (2) phan lap nam men c6 kha n^ng sir dyng 
D-xylose; (3) thir khd nang chuyen hda D-xylose 
thdnh ethanol. Trong budc lam giau chpn Ipc, 0,5 g 
mSu dupc chuyen vao dng nghiam chiia 8 ml moi 
trudng Idm giau (D-xylose 5%, cao nam men 0,3%. 
chloramphenicol 0,01%) dupc phii bdi 2 ml paraffin 
Idng. Ong dupc giU d 28°C trong 1 tuan vd theo ddi 
dp dye, sy hinh thanh khi. Vi sinh v t̂ tir nhihig dng 
cd bieu hi§n ISn men dupc cfly ria Ien dTa Petri vdi 
mdi trudng chita D-xylose Id nguon cacbon duy nhat 
(D-xylose 2,0 g.l', K.H2pO4 0,85 g.l', KjHPO^ 0,15 
g.l', MgS04,7H20 0,5 g.l', NaCl O.I g.l', 
CaCl2.6H20 0,1 g.r', HjBOj 0,5 mg.r', CuS04.H,0 
0,04 mg.r', Kl 0,1 mg.r', FeCl3.6H20 0,2 mg.r', 
MnS04.H20 0,4 mg.l', Na2Mo04.2H20 0,2 mg.!'', 
2nS04.7H20 0,4 mg.l"'. cao nam men 0,5 g.l'', agar 
20 g,r'). Cdc dia dupc nudi ciy d dieu kipn 28°C 
trong 5 ngdy. Nam men sau dd dupc ldm ŝ ch vd bao 
qudn tren cimg mdi trudng. 

Sdng Ipc nam men sinh ethanol tir D-xylose 

De sang Ipc cdc chung cd kha nang sinh ethanol 
tir D-xylose, mpt vdng que cay dupc chuyen vdo 5 
ml mdi tmdng chira 5% D-xylose, 0,5% cao nim 

men trong ong nghiem, Sau 7 ngdy nudi ciy d 28°C, 
I ml djch huyen phii dupc chuyen sang dng 
eppendorf, ly tam 10000 g trong 2 phut d 4X. Phin 
djch trong dupc xit nghiam dinh tinh sy c6 mSt cua 
ethanol bing phupng phdp enzyme su dung h? 
alcohol oxidase-peroxidase (xem phuang phap phan 
tich ethanol). Cdc chiing duang tinh dupc phan 
nhdm bing kj Ihuflt PCR fingerprinring vd cdc 
chiing d î dipn dupc phan lo î tdi lodi bing gidi trinh 
tp viing 26S rDNA D1/D2. 

Dk xdc djnh nflng Ipc len men, gidng cip mgt 
dupc nudi cay lie (150 vdng/phut) trong moi trudng 
ch6a 5% xylose, 0,5% cao nim men d 28''C. Sau 24 
h, 10% giong dirpc liep vdo mdi trudng len men 
chiia 10% xylose, 0,5% cao nam men vd nudi cay d 
che d0 lie ydu (50 vdng/phiit), nhi?t dp 28''C trong 7 
ngdy. Djch huyen phii dupc loai td bao bing ly tam 
vd nSng dp ethanol trong canh tnrdng dupc xdc djnh 
bing phutmg phdp enzyme. 

Phfin tfch ethanol 

Dd xac djnh ethanol, iriau dupc pha loang bing 
d?m SPB (sodium phosphate buffer 50 mM, pH 7.0). 
Mau pha loSng (0.5 ml) sau dd dupc bd sung vdo I ml 
hon hpp enzyme alcohol oxidase (MP Biomedicals, 
Phap) 0,2 U/ml. peroxidase 1,5 U/ml va chat tao mau 
TMB (3,3'.5,5'-letramethylbenzidine) 0,45 mM pha 
trong dem SPB. Phdn img dupc thpc hi?n d nhi?! dp 
phdng trong thdi gian 20 phut. Dd dimg phdn ung, 0,5 
ml HCl 0,8M dupc bd sung vd do mat dp quang d 
budc sdng 450 nm sir dyng thiet bj UV-I650PC 
(Shimadzu, Nh^t). Ndng dp ethanol trong mdu dupc 
tinh todn dya tren dudng chuan xay dung vdi cdc ndng 
dp ethanol khdc nhau. Trong trudng hpp sang loc djnh 
tinh, phdn iJmg dupc thyc hien trong khay vi dia 96 
gieng vdi lupng mau sir dyng la 50 pi. Ci nhiing mau 
duang tinh, dung djch phdn ung s€ xuat hien mau 
xanh duong va chuyen sang vang khi dimg phdn ihig 
bfing HCl 0,8 M. 

Phfin nhdm nim men bing k^ thu§t PCR 
fingerprinting 

Nam men dupc nudi cay tren mdi trudng Malt-
glucose agar (malt 1%, glucose 1%, agar 2%). Mpt 
vdng que cay dupc chuyen sang dng Eppendorf chura 
500 ul dpm SSC (NaCI 0,3 M, trisodium citrate 30 
mM, pH 7,0) vd giG d 99°C trong 10 phut Sinh khii 
dupc thu hdi bing ly tam d lOOOO g trong 2 phiit sau 
dd rira mpt lin bfing nude cat vd triing. Khodng 100 jiI 
h?t thiiy tinh dirdng kinh 0,2 - 0,5 mm (Roth, Diic), 
IOO ul dung dich phenol/chloroform (ti Ie 1:1) vd IOO 
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îl nucrc cat vd triing dupc bd sung vd t i bdo dupc phd 
bang may Mini-Beadbeater-8 (Biospec, Anh) trong 1 
phut, Hdn hpp dupc ly tam d 10000 g, nhiet dp 4°C 
trong 10 phiit Phan djch trong phia tren dupc sii dyng 
liTic tiip ldm khudn cho phdn ling PCR, 

Cac chiing nim men dupe phan nhdm bing k j 
Ihuat fingerprinting sii dyng mdi MST2 (GAC)5 dupc 
thilt k^ dya tren trinh tp DNA v? tinh (Lieckfeldt et 
al, 1993). Phdn img PCR dupe thyc hien trfin thiit 
bi GeneAmp® PCR System 9700 (Perkin Elmer, My) 
theo chuang trinh: 95°C trong 2 phut; (94°C trong 
40 giay, 55°C trong 40 gidy. 72°C trong 2 phiit, l^p 
l?i 35 chu k:i'); ii d 72°C trong 7 phut. Sdn phim 
PCR dirpc phSn tdch tren gel agarose 1,5% trong 
dpm TBE (Tris base 89 mM, Boric acid 89 mM. 
EDTA 2 mM), Gel dupc nhupm bfing ethidium 
bromide 0,5 mg/l, hiin thj bfing Benchlop UV-
Transilluminator VWR (Anh) va hinh anh dupc ghi 
lai bang mdy Olympus 40402 (Nh^t). Phd 
fingerprinting dupc phan tich sii dyng bp phan mim 
Phoretix ID Pro (TotalUb, Anh). 

Phan loai b ing dpc tr inh t y vung gen 26S rDNA 
D1/D2 

Vung bit bao thii ITS vd 26S rDNA D1/D2 dupc 
nhan ddi xiing sii dyng cap mdi: ITS-I (5 ' -
TCCGTAGGTGAACCTGCGG-3') vd N L ^ (5 ' -
GGTCCGTGTTTCAAG ACGG-3') (Kurtzman, 
Robnett, 1997). Chuong trinh nhiet cho PCR bao 
gim cac budc: 95°C trong 2 phut; (94°C trong 40 
gidy, 52''C trong 40 giay, 72°C trong I phiit, Ifip l?i 
35 chu ky); li d 72°C trong 7 phut. San phim PCR 
dupc lam sach bfing kit QIAEX II (Qiagen. My) theo 
khuyen cdo ciia hang. Trinh tu DNA dupc dpc bing 
phirong pha^ "dye terminator" sur dyng mdi NL-4 
tren he thdng ABI thdng qua dich vu cua 
NorthWoods DNA (My), Trinh ty DislA dupc so 
sanh vdi ca sd dij lipu GenBank thdng qua giao di |n 
BLAST (htQ)://wwvi'.ncbi,nlm.nih.gov), Cac chudi 
lien quan dupc chuyin tai v i sau dd xii ly bfing phan 
mim BioEdit (Hall, 1999) va so sdnh bfing phin 
m^mClustalX (Thompsone/o/. , 1997). 

K£T Q U A V A THAO LUAN 

PhSn ldp nam men cd k h i nSng l£n men D-xylose 

Thong thudng, d i phfln lap vi sinh vat co khd 
nSng Ien men mpt Io?i dudng nao dd (vi dy glucose, 
•setose.,,) ngudi ta Idm giau mlu bfing loai ducmg 
luan tSm trong diiu kien ky khi. Tuy nhien, vdi nflm 

men Ifin men D-xylose diiu ndy khdng thyc hifin 
dupc. Qua trinh Ifin men D-xylose d nim men ddi 
hoi mpt lupng oxy nhil djnh di tao can bing vi 
NAD(P)/NAD(P)H (Hahn-Hagerdal el al, 2007" 
Van Vleet, Jeffries, 2009). Trong difiu kifin c6 oxy[ 
nam men lai thien ve sii dung xylose theo con dudng 
oxy hda^thay vi len men. Mpt khd khfin niia la cd rat 
nhieu nam men c6 kha nfing oxy hda xylose nhung 
khdng cd kha nfing len men xylose va chiing se dp 
ddo trong qud trinh Idm gidu khi cd mSt oxy. 

Nham kiem tra sy tdn t̂ ii cua nim men cd kha 
nfing len rnen xylose trong difiu kien ky khi hoan 
todn, 55 mau dat miin, xdc thyc vat dupc chuyfin vdo 
mdi trudng Idm gidu ky khi sii dyng hfi GasPak™ 
Anaerobic System Envelopes (Becton Dickinson, 
Ireland). Sau 4 luan nudi ciy d 28''C, chiing tdi 
khdng phdt hifin dupc sp sinh trudng, phdt triin cua 
nam men trong cdc mau khao sdt CJ mpt vai mlu c6 
bifiu hien sinh khi nhung do vi khuin gay nfin. Quan 
sat nay phii hpp vdi thyc tfi la cho tdi nay chua cd 
ndm men nao dupc biet cd kha ndng sii dyng xylose 
trong dieu kifin ky khi, Tuy nhifin, hien van chua thfi 
khing djnh nhdm nam men nay khdng tdn tai trong 
thien nhifin. 

Trong nhung khao sdt tifip theo, vific Idm giau 
dupc thuc hien trong dng nghifim cd phii mpt ldp 
paraffin Idng vdi dp day khodng I cm de tao dieu 
kifin vi hifiu khi va han che sy phdt trifin ciia nam 
mdc tren be mdt Tir 450 mdu pham, 1177 chimg 
nam men c6 kha nfing sir dung D-xylose nhu ngudn 
cacbon duy nhat dupc thu nhan. Nflm men sir dung 
D-xylose theo con dudng oxy hda cd mat trong hdu 
hit cac mau phim va difiu nay cho thay chiing kha 
phd bien trong thifin nhifin. Tuy nhifin, trong sd do 
chi cd 117 chiing cd kha nang sinh ethanol ttr D-
xylose. 

Dinh tfin cac chiing n im men sinh ethanol tu D-
xylose 

Dfi cd mpt cdi nhin tdng qudt ve sir da dang ciia 
nim men cd kha nfing chuyin hod D-xylose thanh 
ethanol, cdc chiing Ifin men D-xylose dupc phfln lo^ 
tdi lodi. Trudc hit, cac chiing dupc phan nhdm bfing 
ky thuat PCR fingerprinting sii dung mdi thifit ke 
theo trinh ty DNA ve tinh. PCR fingerprinting sii 
dung mdi (GAC)5 cho phep phan nhdm nam men d 
m'irc dd dudi lodi (Lieckfeldt et al, 1993; da Silva-
Filho et al. 2005), Cdc dai difin ciia mdi nhdm sau 
do duac phan loai tdi loai bfing vific giai trinh ty 
phan doan D1/D2 cua 26S rDNA. Cac chiing ciing, 
nhdm fingerprinting se dupc xfip vao ciing lodi vdi 
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chiing d^i difin. 

PCR sii dyng moi (GAC)s vdi 117 chung sinh 
ethanol lir D-xylose tao phd fingerprinting nhil qudn 
vd cd dp phdn giai cao. Sdn phim PCR ciia nhthig 
lin phdn irng khdc nhau lir ciing m$t khudn ho^c tir 
khudn ciia cdc lin tdch chiit khdc nhau tir ciing mpt 
chung t90 pho cd dp tuong d^ng cao vd cd thi nh§n 
biet dupc tir cdc gel khdc nhau. Dd tuang d6ng giQa 
cdc ph6 dupc ddnh gid sii dyng luang quan Pearson 
vd hien th| bfing dendrogram d^ng UPGMA bing 
phin mim Phoretix 1D Pro, Ddnh gid d$ luang ddng 
giCta cdc chiing vdi mpt gel difin dl d^i difin dupc the 
hifin trong hinh L Vdi gid trj khdc bi^t ngu&ng trong 
khoang 0,15 - 0,20, todn b^ 117 chiing cd the dupc 
phdn thdnh 28 nhdm. Phan do^in ITS-D1/D2 ciia 28 
chiing dfli difin dupc khuyech d^i bing PCR vd gidi 
trinh ty. tuy nhien vi ly do ky thuflt chi c6 23 trinh ty 
dupc thu nhfln. Trong phin Idn cdc trudng hpp. moi 
NL-4 ehi cho phep dpc phfln dogn D1/D2, tuy nhien 
vdl mpt so mau, mdi cho phfip dpc tiep tdi phdn do^n 

ITS. Ket qud so sdnh vdi ca sd dii lifiu trfin GenBank 
cho thiy 23 chung dai difin nay cd thi xfip vao 7 lodi 
(bang 1). Vdl nh&ng nhdm chl khdc bifit ve dp dam 
nhgt ciia bfing hofic ving mfit mpt vai bdng, kfit qua 
gidi trinh D1/D2 cho thiy sy khdc bifit ndy nfim trong 
tinh da hinh ciia ciing mpt lodi (hinh 1 - XFE293, 
XFE581, XFE671, XFE969, XFEIOOO). 

Cd 14 chiing dupc djnh danh Id C. iropicalis. dd 
Id XFE264-1, XFE283. XFE293, XFE294. XFE485, 
XFE528, XFE577, XFE581, XFE593, XFE593-1, 
XFE595-1, XFE671, XFE741 vd XFE321. Trong do, 
phfln dogn D1/D2 dupc gtdi trinh tp ciia 13 chiing 
diu tifin khdng cd m^t khdc bi^t nao so vdi nhau va 
so vdl trinh ty mS s6 U45749 ciia chung chuin C. 
iropicalis CBS94. Rieng trinh tp D1/D2 cua XFE321 
cd 1 nucleotide khdc bi^t vdi 13 chiing cdn lai vd vdi 
CBS94. Vimg d$c bifit bi t bao thu ITS ciia cdc chiing 
XFE264-I, XFE283, XFE293. XFE485. XFE528, 
XFE67I tuang ddng hodn todn vdi nhau vd vdi trinh 
tp ma s6 AV282528 cua C. tropicalis CBS94. 

Hlnh 1. Phdn nhdm cfic chCing ndm men ISn men D-xylose dya trfin phd PCR-fingerprinting si> dgng m6i DNA v | tmh MST2, 
Dd tuang ddng giO-a c^c phd du'pc dSnh gifi si> dyng tuwng quan Pearson vfi hiln thi t)ing dendrogram dgng UPGMA. (*) -
chOng duoc phfin loai bing gidi trinh tp 26S rDNA D1/D2. 
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Hai chung XFE969 va XFEIOOO cd trinh ly 
Di/D2 triing nhau vfi triing vdi trinh ty ma sd 
FJ150926 ciia chung chuan Aureobasidium pullulans 
var. melanigenum CBS 105.22. A. pullulans Id m^t 
loai phiic hpp vdi 4 dudi lodi dupc cdng nh^n (A. 
pullulans var. pullulans, A. pullulans var. 
melanogenum, A. pullulans var. subglaciale, A. 
pullulans var, namibiae). Cdc dudi lodi cua A. 
pullulans cd the khac bifit nhau tdi 15 nucleotide 
trong phan doan 26S rDNA D/1D2 (Zalar el al, 
2008). 

Chiing XFE297 gin nhil vdi XFE4 vd 
Debaryomyces nepalensis. Trong phan do^n DI/D2, 
XFE297 khac biet vdi XFE4 bdi 2 nucleotide va vdi 
trinh tp ma so U45839 ciia chiing chuan D. 
nepalensis NRRLY-7108 bdi 3 nucleotide, Cf vung 

ITS, chung ndy khac biet vdi NRRLY-7108 bdi 4 
nucleotide. Tuy nhifin, su khac bifit nay vfln nfim 
trong phgm vi ciia cung mpt loai (Kurtzman, 
Robnett, 1997, Kurtzman, Robnett, 1998; Scorzetti 
el al. 2002), Trinh tu DI/D2 ciia XFE4 trimg vdi 
trinh ly ciia NRRLY-7108, 

Chiing XFE987 cd Irinh ty doan D1/D2 trung 
khdp vdl cdc trinh ty ma sd EU348786 cua chiing 
chuan Meyerozyma caribbica NRRLY-27274 vd 
EU5689I2 cua chiing chuan Candida fermenlali 
CBS2022. M caribbica dupc ddi ten tii P. carabbica 
vd Id thfi hodn thdnh (perfect state) cita C. fermentati 
(Kurzman va Suzuki, 2010). Trong nghien cuu nay 
pha sinh sdn hiiu tinh cua XFE987 khdng dupc phat 
hifin, do v§y chiing XFE987 dupc xfip vdo loai C. 
fermentati. 

Bang 1. Danh sfich cfic chiing ndm men d^t di^n dupc dinh \hr\ bfing gidi trinh tp D1/D2, ITS 

Chung 

XFE969 

XFEIOOO 

XFE987 

XFE576 

XFE633 

XFE1062 

XFE264-1 

XFE283 

XFE293 

XFE294 

XFE321 

XFE485 

XFE528 

XFE577 

XFE581 

XFE593 

XFE593-1 

XFE595-1 

XFE671 

XFE741 

XFE4 

XFE297 

XFE4a3 

Tin lofii 

Aureobasidium pullulans var melanigenum 

Aureobasidium pullulans var. melanigenum 

Candida fermentati 

Candida gorgasii 

Candida gorgasii 

Candida pseudointermedia 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida Iropicalis 

Candida Iropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Candida tropicalis 

Debaryomyces nepalensis 

Debaryomyces nepalensis 

Trichosporon sp. 

D1/D2 

FJ 150926 

FJ 150926 

EU348786 

AY520300 

AY520300 

U44816 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45749 

U45839 

U45839 

AB557786 

Trinh t p tham c h i l u 

Tuwng 
ddng 

381/381 

285/285 

534/534 

432/432 

468/470 

424/424 

538/538 

534/534 

538/538 

156/156 

297/298 

537/537 

534/534 

99/99 

110/110 

263/263 

431/431 

394/394 

548/548 

232/232 

240/240 

534/537 

112/114 

ITS 

nd 

nd 

nd 

nd 

nd 

nd 

AY282528 

AY282528 

AY282528 

nd 

nd 

AY282528 

AY28252a 

nd 

nd 

nd 

nd 

nd 

AY282528 

nd 

nd 

AB053099 

nd 

TiFcng 
dong 

nd 

nd 

nd 

nd 

nd 

nd 

103/103 

103/103 

222/223 

nd 

nd 

103/103 

96/96 

nd 

nd 

nd 

nd 

nd 

103/103 

nd 

nd 

266/270 

nd 

Hai chiing XFE633 va XFE576 c6 trinh tu vung 
D1/D2 triing nhau. Chung XFE633 chi Ichac vci 

chiing chudn C. gorgasii CBS9880 b « 2 nucleotide 
a phia diu 5' cua D1/D2. Ca hai chiing do vay duoc 
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xep vdo lodi C, gorgasii. Tuang ly nhu v§y, 
XFE1062 dupc xep vfio lodi C. pseudoinlermedia do 
cd trinh ty D1 /D2 triing vdi trinh tp mfi s6 U44816 
ciia chimg chuan C. pseudointermedia NRRLY-
10939, XFE483 dupc xip vao chi Trichosporon do 

d$c diim hinh thdi dfic trung (khdng sinh sfic td, nay 
ch6i vd t^o bao tir d6t) vd dp tuang ddng nhit djnh 
vdi ma so AB557786 ciia T. asahii. 

Phfln bo lofii ciia 117 chung nim men Ifin men 
D-xylose phfln Iflp tir Vifit Nam dupc tdng hpp trong 
hinh 2. Tuang ty nhu v^y, tdng hpp vfi khd ndng sinh 
ethanol cita cdc chiing dupc trinh bdy trong bdng 2 
vd hlnh 3. 

Aureobasidium 
piilliilsn^ 4 . 

Chu-a phSn loni 30 Candida gorgasii, 7 

Candida 
pseudointermedia 4 

Trichosporon sp , 9 

Candida 
~~ _ tropicalis, 51 

Hinh 2. Phfin bd s6 lupng cOa 117 chiing nim men phfin Ifip dirpc cd khfi nfing sinh ethanol lir xylose. 

Bang 2. Tdng hpp v l khfi nfing Ifin n a cfic lofii/nhdm chung khdo sfit. 

Tfin lof i i /nhdm 

Cfic chOng pMn l$p t^l V7$t Nam 

Aureobasidium pullulans var melanigenum 

Candida fermenlali 

Candida gorgasii 

Candida pseudointermedia 

Candida Impicalls 

Debaryomyces nepalensis 

Trichosporon sp 

Nhdm chira phfin lo^i 

Cic ctiOng tl4p nti$n ti> CBS 

Candida shehatae 

Pachysolen tannophilus 

Pichia stipHis 

Candida lyxosophila 

S6 lirgng chung 

4 

4 

4 

2 

34 

3 

4 

12 

2 

2 

2 

1 

N6ng d$ cdn trung 
binh, % 

0.94 

0.44 

0.07 

1.66 

0.45 

0.01 

0,09 

0.16 

1,95 

1 7 4 

1 7 0 

125 

D$ l$ch giipa cfic 
chung 

0.43 

0.21 

0.07 

0.01 

0.29 

0,00 

0.10 

0.16 

1.20 

0.12 

0.28 

0.00 
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Aureobasidium pullulans XFE969 

Candida fermenlali XFE987 

Candida gorgasii X F E 6 6 - M 

Candida pseudointermedia XFE1063 

Candida tmpicnlis XFE273 

Debaiyomyces nepalensis XFE2LK1 

Trichosporon sp XFE464 

Nhom chua phan loai XFE273-1 

Candida lyxosophila CBSei94 

Candida shehatae CBS5813 

Pachysolen tannophilus CBS4044 

Pichia stipitis CBS5776 

- „ t , 

0 01 

• i 0 20 

t OGS 

0 62 

CHUNG TU'VIET NAM 

1^". CHUNG Tl> CBS 

Hinh 3, So sanh kha nang len men D-xylose ciJa cac loai/nhbm Iheo ctiung d^i di^n smh ethanol m^nh nhfil (don vt %, v/v) 

Trong sd cic chiing nam men Ien men D-xylose 
phan ldp dupc, C tropicalis chiim thanh phin dp 
dao {51 chiing tren tdng sd 117 chiing). Nfim men C. 
Iropicalis cd thfi phat trifin d nhiet dp tdi 40°C va Id 
loai pho bifin d cde nude nhiet ddi. C, tropicalis sir 
dung dupc nhieu ngudn cacbon khdc nhau, phdt trifin 
dirpc trong dieu kifin hiiu khi, vi hifiu khi vd kj khi. 
C. Iropicalis cd the dupc phan lap tu dit, nude, hoa 
qui, ri dudng, do udng Ifin men, phan, benh phim. . , 
{Meyer el al. 1998). Theo dac tinh len men sir dyng 
trong phan loai (dya vdo kha nfing sinh khi) C. 
Iropicalis khdng len men dudng xylose. Tuy nhifin 
trong nghien cuu nay, C tropicalis cd thfi tao tdi da 
0,86% ethanol trong canh trudng chira D-xylose d 
dieu kifin vi hifiu khi (hinh 3). Khd ndng len men ban 
che D-xylose cung nhu sp phd bien ciia C. iropicalis 
gay khd khan trong vific tim kifim nim men Ifin men 
D-xylose vdi ho^t Iyc cao. 

Cac chimg thupc loai C fermentati vd 3 chiing 
Ihuoc nhdm chua phan loai (XFE82-I2-I, XFE464-
1, XFE273-I) cd kha ndng Ifin men tuong ty nhu C. 
ifopicalis. Kha nfing Ien men ciia cac chung thudc 
lodi C. gorgasii, D. nepalensis. Trichosporon sp, va 
nhOng chimg cdn lai thupc nhdm chua phan loai khd 
% v6i_ ndng do ethanol tich luy khdng qud 0,2%. 
Trong sd nhirng chiing phan lap tu Vifit Nam, chung 
^iRseudointermedia XFEI063 cd kha nfing Ifin men 

manh nhat (tao 1,67% ethanol trong canh trudng) vd 
tuang duang vdi cdc chiing nim men C. lyxosophila 
CBS8194 (tao 1,25% ethanol), Pach. tannophilus 
CBS4044 (tao 1,82% ethanol) vd P. stipitis 
CBS5776 (tao 1,90% ethanol) dang dupc su dung 
pho bien trong nghien cuu ve Ien men D-xyiose. Khd 
nfing Ifin men D-xylose cua C. pseudoinlermedia 
chua tijng dupc cdng bd. Trong nghien cuu ndy, C. 
shehatae CBS5813 c6 kha nfing len men D-xylose 
manh nhat vdi ndng do ethanol tich luy dat 2,8%, 
vuot khd xa so vdi C pseudointermedia XFE1063. 
Tuy nhifin, vific sii dung C. shehatae CBS5813 trong 
sdn xuat ethanol tir D-xylose da dupc bao hfi bdi 
patent qudc tfi PCT/SE 84/00155 
fhttpV/www.cbs.knaw.nl). 

Kha nfing sinh ethanol cua A- pullulans var. 
melanigenum a miic dO khd cao Id dieu dfing ngac 
nhifin (tdi da 1,5%). Khd nfing len men D-xylose cua 
A, pullulans timg dupc nhic den, tuy nhifin ndng dp 
cdn tich lijy khong qud 0,5% (Nigam et al, 1985). 
Thdng thudng nim men sinh ethanol tii D-xylose 
(trong diiu kifin vi hifiu khi) diu cd khd nang len 
men D-glucose (trong difiu kifin ky khi). Tuy nhifin 
t i t ca 4 chiing A. pullulans var. melanigenum phan 
Iflp dupc khdng cd kha nfing len men D-glucose, 
Trong thifin nhien, A pullulans thudng la thanh phan 
ap dao tren be mat phin tren ciia cay (phyllosphere) 

http://www.cbs.knaw.nl
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(Andrews et al. 1994), Hifin tupng nim men hiiu 
khi cd kha nang sinh mpl lupng ethanol ddng ki tir 
D-xylose trong dieu kifin vi hiiu khi vd vific n im 
men khdng cd khd nfing sir dyng D-xylose trong diiu 
kifin ky khi cho thiy Ifin men D-xylose khdng phdi Id 
d$c thii ciia nim men. Ethanol cd the coi Id sdn phim 
phy t?o bdi sy bit cdn doi ve NAD(P)/NAD(P)H khi 
oxy bj thiiu hyt trong qud Irinh oxy hda D-xylose. 

Len men D-xyiose t^o elhanol Id m^t djlc tinh 
hiem g$p d nim men cung nhu d vi sinh v^t ndi 
chung. Cdc nghifin cim tim kiem/cdi thifin nim men 
Ifin men D-xylose dfi dupc bit diu lir hern 25 nflm 
trudc (Toivola ci al. 1984; Nigam et al. 1985) vfi 
hifin vin dang dupc tiep tyc (Nguyen et al. 2006; 
Matsushika et al. 2009). Mpl thdch thirc Idn trong 
phdn Igp tuyfin chpn nim men Ifin men D-xylose Id 
phdt trien mdi trudng chpn Ipc vfi phuang phdp logi 
trir nhfhig nam men phi biin nhung cd hogt Ipc 
khdng cao (vi dy nhu C, tropicalis). 

Tir mpt so lupng kha Idn mlu phdm thien nhien 
Vifit Nam (450 mau) dfl thu nhan dupc 117 chiing 
nflm men cd kha nfing len men D-xylose, trong dd C, 
tropicalis la lodi phd bien nhit. Khd nfing tich luy 
ethanol cao nhat dupc phat hifin d C, 
pseudointermedia vd A. pullulans var. melanigenum. 
Thdch thuc Idn cho vific phfln Iflp, tuyen chpn nam 
men len men D-xylose Id phat trien mdi trudng chpn 
Ipc vd loai trir nhiing loai phd bifin nhung cd khd 
nfing Ifin men thap nhu C tropicalis. 

LM cdm pn: Nghien cdu ndy dttgc thyrc hien trong 
khudn khd di tai cap Nhd nude KC. 04.07/06-10. 
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ISOLATION AND SCREENING OF D-XYLOSE FERMENTING YEASTS 

Vu Nguyen Thanh*, Nguyen Thanh Thuy, Dao Anh Hai, Ninh Thi Huyen, Nguyen Thi Huong Giang 

Food Industries Research Institute 

SUMMARY 

D-xylose is the second most abundant sugar constituent of lignocellulose, after D-glucose. Bioconversion 
of D-xylose to ethanol represents one of the major bottlenecks in industrial production of bioethanol from 
lignocellulose In this study, diversity and fermentation capability of D-xylose fermenting yeasts isolated from 
Viemam were investigated. From 450 samples of soil, plant residues, insect frass.,.,117 D-xylose fermenting 
yeasts were isolated. The strains were clustered into groups based on PCR fingerprinting using (GAC)s primer 
and identified by sequence analysis of 26S rDNA D1/D2 and ITS regions. The following yeast groups were 
found' Candida tropicalis (51 strains), Trichosporon sp. (9 strains), C. fermentati (8 strains), C. gorgasii (7 
strains), Aureobasidium pullulans var. melanigenum (4 strains), C. pseudointermedia (4 strains), 
Debaryomyces nepalensis (4 strams), and unclassified (30 strains). C, pseudointermedia and A pullulans var. 
melanigenum were the most active and could accumulate up to 1.67% and 1.50% ethanol, respectively C. 
tropicalis was the most common yeast-group with moderate fermentation capability (accumulated up to 0.86% 
ett^ol). Strains of Trichosporon sp., C fermentati. C. gorgasii. D. nepalensis and the unclassified groups 
showed low fermentation activity and accumulated less than 0.65% ethanol. Anaerobic incubation of 55 soil 
and decaying plant tissue samples with D-xylose failed to enrich D-xylose fermenting yeast since no yeast 
growth was observed. It was acknowledged that the major challenges in obtaining of an efficient D-xylose 
fermenter were to develope a selective medium for xylose fermenting yeasts and to exclude cosmopolital 
species with low D-xylose fermentation capability like C tropicalis. 

Keywords: D-xylose. fermentation, fiiel elhanol Ugnocelluloses, Yeast 
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