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PHAN LAP VA SANG LOC NAM MEN CO KHA NANG LEN MEN D-XYLOSE

Vi Nguyén Thanh, Nguyén Thanh Thiy. Nioh Thj Huyén, Das Anh Hai, Nguyén Thj Huong Giang

Vién Cong nghiép Thue phdm

TOM TAT

Trong cong nghg san \udt ¢on nhién ligu nr lignocetlulose. chu?x‘-n hoa xylose thanh ethanol la mét trong
nhimg cong dogn kho khan nhat hign nay. Trong nghién ciu ndy. nam men c6 kha nang 1én men xylose duoc
phin I3p va sang loc nham xic dinh sy da dang, ticm ndng img dyng va dinh huéng sang loc. tuyén chon 1ai
Viét Nam. Tir 450 mu dit, xdc thyc vit phan hiy. phin shu.... 117 ching ndm men cé kha nang chuyén héa
D-xylose thanh ethanol duge thu nhan Nam men dugc phan nhém bing PCR fingerprinting st dung mdi vé
tinh (GAC)y v dinh tén 16 lodi biing gidi trinh ty ving 26S rDNA DI/D2. Phén bo loai theo thir ty gram din
ve 50 lugng duge xac dinh nhu sau Casndidn iropicalis (51 ching), Trichosporon sp. (9 ching), C. fermentan
(8 ching). C. gorgasii (7 chung). Aureobasidium pullulans var. melani; (4 ching), C.

(4 ching), Debaryomyees nepalensis (4 ching). nhom cha phin loai (30 ching). Trong s6 ndm men phao lap
duoc. C. psendomtermedia ¢6 kha ndog lén men manh nhdt va 1o 161 1,67% cthanol, ké uép 13 A. pulluluns
var melanigenum (1,5% ethanol). C. tropicahis phd bién nhit nhumg ¢6 hoat lye khéng cao (tao tdi da 0,86%
ethanol). Céc chiing thuge nhom Tri‘cho.({)oran sp.. C. fermentani. C. gorgasi. D nepalensis va nhém chua
phan loai d¢u 6 nang Iucvlén men thap (10i da 0,65% cthanol). Thi nghiém vai 55 miu da1, xac thuc vat trong
moi medme ky khi cho thay nam men khong s dung duge D-xylose irong diéu kign ndy. Thich thirc 16n cho

viéc phan lip,

n chon nim men 1én men D-xylose sinh ethanol 14 phét trién méi trrémg chon loc va Yoai trr

nhimg lodi phé bién nhumg cé kha nang lén men thdp nhu C rropicalis.

Tir khéa: Cén nhién ligu. D-xylose, lén men, hgnocellulose. ndm men

MG PAU

. Trong nhimg nam ghn diy cong ngh¢ sin xudt
con nhién liéu nir lignocellulose dugc quan tam dac
bigt. So vai nhimg ngubn nguyén liéu khéc, nguén
lignocellulose that sy dbi dio va viée sir dung ching
khong anh huong tai an ninh luong thye. Tuy nhién,

ndm men C. shehatae c6 thé tich ldy dén 3,7%
ethanol trong canh truéng va higu suil chuyén hoa la
0.32 g ethanol/lg D-xylose (Towvola et al. 1984)
Cho 161 nay Pach. tannophilus v C shehatae van
dugc coi la nhimg ndm men c6 kha nang Ién men D-
xylose manh nhit. Tuy nhién, néu so sanh lén men
D-xylose v6i lén men D-glucose thi qua trinh lén

Inén tai cong ngh¢ san xual con tir lig L4
Viét Nam va trén thé giGi van con trong giai doan
oghién ciru phat trién. Mgt trong s6 nhimg khé khan
#p phai 12 viéc s dung dudng xylose. thanh phin
chiem 161 15 - 25% khoi lugng cua lignocellulose
{Merino, Cherry, 2007). C6 rat it vi sinh vit c6 kha
ning 1én men sinh ethanol mot cach hiéu qua tir
xylose. Ndm men Saccharomyces cerevisiae, vi sinh
vit cht dao trong cdng nghiép sin xut con khong c6
khi ning chuyén héa tnyc tiép xylose thanh ethanol
{Lin, Tanaka, 2006).

T¢ 25 nim truéc, ném men Pachysolen
philus, Candida sheh C icall
duoc phat hién c6 kha nang tich liy ethanol khi phét
rién trén mo1 trudmg chira D-xylose. Trong qud trinh
Ién men, Pach. tannophilus a0 0,34 g ethanol tir ) g
D-xylose va ndng d¢ ethanol dat dugc khoang 1,6 -
20%. Tuong ty nhu vdy, trong diéu kién tot nhat,

men D-gl hiéu qua hon rat nhidu. $. cerewisiae
c6 thé 1a0 0,51 g ethanol tir 1 g D-glucose va nong
dd ethanol tich ldy théng thuong dat 15 - 16% (Lin,
Tanaka, 2006).

Mot s& nAm médce thuge chi Fusarium, Rhizopus,
Mucor ciing c6 kha ning lén men D-xylose (Millatt
et al, 2005). Kha ning |én men sinh ethanol con
dugc tim thay & vi khuan Clostridium, Bacillus, tuy
nhién vé1 ndng dé ethanol tao ra thip va chira nhieu
san phdm Ién men khic (Rosenberg, 1980). D2 c6
nhiéu nghién ciru tgo vi sinh vat i to hoP phuc vu
1én men D-xylose, tuy nhién cho (6i nay van chua cé
ching ndo c6 du kha nang img dung llhuang mai
(Hahn-Hégerdal et al., 2007; Matsushika ‘et al.,
2009: Van Vleet, Jeffries, 2009). Trong nghién cn&‘q
nay, ndm men c6 kha nang lén men D-xylose tir mbi
trudmg thién nhién Viét Nam dugc phan lép,_sbnguloc
vi phan loai nham danh gid sy da dang, ném ning
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(mg dung va dinh hudng shng loc, wyén chon trong
tuong lai.

NGUYEN LIEU VA PHUONG PHAP

Ngnbn mfu phan Igp vi chang pidng

Mau phédm phuc vy phin lip dugc léy ur céc
ngudn cé chira mé thye vat trong trang thi phan hiy
nhu rom rg myc, 14 cdy muc, phin siu, phén va thic
an trong dudng tiéu hda cua cdn tring duc than, phin
dong viit &n co, nude thar nha indy gidy... i cac dia
phuong nhu Ha Ngi. Bic Ninh, Nam Djnh, Thanh
Hoéa, Nghé¢ An, Binh Duong, Mﬁu dugc sir dung
trong ngdy hobc biao quan & didu kién lanh t6i khi
phin tich. B¢ phuc vu so sénh, 7 chung ndm men
thudng duoc nhic dcn trong céc nghién cuu vé 1n
men D-xylose dugc tiép nhin tr Suu tap gibng Ha
Lan (C voor Schi Jtures). Cac
ching ndy bao gbm C. shehatae CBSA4286, C.
shehatae CBSS813. Pach. tannophilus CBS4044,
Pach.  tannophilus  CBSA4045,  Pichia  stipitis
CBS5773. P stipitis CBS5776, C. lyxosophila
CBS8194 (Toivola er al., 1984)

Phan 13p nim men c6 kha niing 1én men D-xylose

Qué trinh tim kiém céc ching nam men c6 kha
ning lén men D-xylose gom ba budc: (1) lam gidu
chon loc; (2) phan lap ndm men c6 kha nang s dung
D-xylose: (3) thir kha ning chuyén héa D-xylose
thanh ethanol. Trong bu6c lam giau chon loc. 0.5 g
mau duge chuyén vao éng nghiém chia 8 ml moi
truémg lam giau (D-xylose 5%, cao ndm men 0,3%.
chloramphenicol 0.01%) dugc pha bol 2 ml paraffin
long. Ong dugc gitr & 28°C rong | tuln vi theo dBI
4% duc, sy hinh thanh khi. Vi sinh vat tr nhﬁng ong
c6 biéu hién 1én men dugc cdy nﬂ lén dia Petri vbl
moi truémg chira D-xylose 12 ngudn cacbon duy nhét
(D-xylose 2,0 g.I"', KH,PO, 0.85 g.I'. K;HPO, 0,15
gl!, MgSO.7H,0 05 gl'. NaCl 01 gl
CaCl;.6H,0 0.1 g, H:BO, 0,5 mel”, CuSO,H0
0,04 mgl', KL 0,1 mgl FeC;.6H,0 0.2 mg.l”,
MnSO.H;0 04 mg.l", Na,Moo. 2H,0 0.2 mgt”,
ZnSO. 7H,0 0,4 mg.I", cao nam men 0.5 g.I", !, agar
20 g1'). Cic dia duqc nuéi cdy & di¢u kién 28°C
trong 5 ngay. Ndm men sau d6 duge lam sach va bao
Quan trén cing moi trudng.

Sang lgc ném men sinh ethanol tir D-xylose

Dé sang loc cic chung ¢6 kha ning sinh ethanol
tir D-xylose, mjt vong que cly duge chuyén vao 5
ml méi truémg chira 5% D-xylose, 0,5% cao nim
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men trong 6ng nglncm Sau 7 ngay num chy o 28 C,
I ml djch huyen phu duge chUyen sang ong
eppendorf, ly tam 10000 g trong 2 phit & 4°C, Phin
dich trong dugc xét nghiém dinh tinh sy c6 mit cia
ethanol bing phuong phap enzyme si dung h¢
alcohol oxidasc-peroxidase (xem phuong phap phin
tich ethanol). Céc ching duong tinh duge phan
nhom bing k§ thugt PCR fingerprinting va cic
ching dai dién duge phan logi t6i loai bing giai trinh
1y viing 26S rDNA D1/D2.

DE xéc dinh ning luc 1én men, gidng cap mot
duge nubi cay lic (150 vbng/phul) trong mdi trudng
chua $% xy]osc 0.5% cao ndm men & 28°C. Sau 24
h. 10% giong duge llep vao moi trugng lén men
chia 10% xylose, 0. 5% cao ndm men va nudt chy &
ché 6 1ic yéu (50 vong/phit), nhtel d$ 28°C wong 7
ngéy Dich huyén phi dugc loai 1é bao bing ly tim
va néng d¢ ethanol trong canh truomg duge xac dinh
bing phuong phép enzyme.

Phan tich ethanol

Dé x4c dinh ethanol, miu dugc pha loang biing
dém SPB (sodium phosphate buffer 50 mM, pH 7.0).
Mau pha loiing (0.5 ml) sau dé dugc b sung vao ! ml
hdn hop enzyme alcohol oxidase (MP Biomedicals,
Phap) 0,2 U/ml. peroxidase 1,5 U/ml va chét tao mau
TMB (3.3".5.5 -tctramethylbenzidine) 045 mM pha
trong d¢m SPB. Phan tmg dugc thuc hi¢n ¢ phigt 0]
phong trong théi gian 20 phat. Pé dimg phan img, 0,5
ml HCl 0.8M duge bd sung va do mit d¢ quang &
budc séng 450 nm sir dung thiét by UV- -1650PC
(Shimadzu, Nhat). Néng d¢ ethanol trong méu dugc
linh ton dya trén dudng chudn xay dymg véi cac nbng
49 cthanol khac nhau. Trong truéng hop sing loc dinh
linh, phan tmg duoc thyc hi¢n trong khay vi dia 96
giéng v&i lugng mau sir dyung 1a 50 pl. O nhimg mAu
duong tinh, dung dich phin img s& xust hién mu
xanh duong v chuyén sang vang khi dimg phan img
biing HC1 0.8 M.

Phin nhém nim men bing k§ thuft PCR
fingerprinting

Ném men dugc nudi cdy trén méi trudmg Malt-
glucose agar (malt 1%, glucose I% agar 2%). Mot
vong que cdy dugc chuyén sang éng Eppendorf chira
500 pl dém SSC (NaCl 0,3 M, trisodium citrate 30
mM, pH 7.0) vi giix ¢ 99°C trong 10 phit. Sinh khbi
duge thu héi bing ly 1im & 10000 g trong 2 phit sau
86 rira mét lan bing nudc cht vd tring, Khoang 100 u!
hat thiy tinh duémg kinh 0,2 - 0,5 mm (Roth, i),
100 pl dung dich phenol/chloroform (4 1@ 1:1) va 100
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l nuée cht vé tring duoc bd sung va té bao dugc pha
bing méy Mini-Beadbeater-8 (Biospee. Anh) trong |
phiit Hén hop duge ly tam & 10000 g, nhi¢t d 4°C
trong 10 phiit. Phan dich trong phia trén dugc sir dung
trye tiép 14m khudn cho phan img PCR.

Céc chung ndm men dugc phin nhém bing ky
.Jml t'ngerpnmmg str dung moi MST2 (GAC); dugc
1hiét ké dyra trén trinh ty DNA vé tinh (Lieckfeldt er
al, 1993). Phan irng PCR duge thyc hién trén thiét
bi GeneAmp’n PCR System 9700 (Perkin Elmer, My)
theo chuong trinh: 95°C wong 2 phit: (94°C trong
40 gidy, 55°C trong 40 gidy, 72°C wong 2 phut, lap
lgi 35 chu ky). @ & 72°C trong 7 phit. Sin phim
PCR dugc phin tich trén gel agarose 1,5% trong
d¢m TBE (Tris base 89 mM, Boric acid 89 mM.
EDTA 2 mM). Ge! duoc nl\uom béng ethidium
bromide 0,5 mg/. hién thi bing Benchtop UV-
Transilluminator VWR (Anh) va hinh anh dugc ghi
lai bing may Olympus 4040Z (Nhal). Phé
fingerprinting duoc phén tich sir dung bg phan mém
Phoretix 1D Pro (TotalLab, Anh).

Phin losi biug dgc trinh ty vung gen 26S rDNA
DI/D2

Ving bét bao thu ITS va 265 rDNA D1/D2 duge
whin doi ximg st dung cip méi: ITS-1 (5'-
TCCGTAGGTGAACCTGCGG-3") va NL4 (5'-
GGTCCGTGTTTCAAGACGG-3') (Kurtzman,
Robriett, 1997). Chuong trinh nhiét cho PCR bao
gbm cic buéc: 95°C trong 2 phut; (94°C trong 40
gidy, 52°C wong 40 giy, 72°C trong | phul 13p lai
35 chu ky); 0 ¢ 72°C trong 7 phdt. San phim PCR
duge 1dm sach béng kit QIAEX 11 (Qiagen, My) theo
kbuyén cio cia hing. Trinh  DNA duge doc bing
phwong phap “dye terminator” s dung méi NL4
win hé théng ABI théng qua dich vp cua
NonhWoods DNA (M§). Trinh oy DNA dugc so
sinh véi co s& dir ligu GenBank théng qua giao dign
BLAST (hep://www.nebi. nlm.nih.gov). Cic chuol
hcn quan dugc chuyén 1i vé sau d6 xir Iy bing phan
mem BioEdit (Hall, 1999) va so sinh bing phin
mém ClustalX {Thompson et al., 1997).

KET QUA VA THAO LUAN

Phin lip nim men cé kha niing Ién men D-xylose

Théng thuomg, dé phén lap vi sinh vat c6 kha
ning lén men mét loai dudmg nso d6 (vi du glucose,
lactose....) nguoi ta lam gidu méu bing loai dudmg
quan tim trong diéu kign ky khi. Tuy nhién, véi nam

men 1én men D-: -xylose didu nay khong thye hién
duoc. Qua trinh 1én men D- -xylose G nam men db:
hor mét lugng oxy nhét dinh dé tao cin Mng vé
NAD(P)NAD(P)H (Hahn-Higerdal e al., 2007;
Vm\ Vleet, Jeffries, 2009) Trong diu kién c() oxy,
ndm men lai thién vé sir dung xylose theo con dm‘mg
oxy. hoa lhay vi 1én men. Mgt khé khiin nira 13 c6 ra
nhiu ndm men 6 kha ning oxy hoa xylose nhlmg
khdng c6 khi nang 1én men xylose va chang s& 4p
dao trong qué trinh lAm gidu khi c6 mat oxy.

Nhim kiém tra sy 16n (gi cia ndm men c6 khi
ning t&n men xylosc trong diéu kién ky khi hodn
todn, 55 mau d4t min, x4c thye vat duge chuyén vio
moi trudng ldm gidu ky khi sir duog hé GasPak™
A bic System Envelopes (Becton Dicki
Ireland). Sau 4 tudn nuéi cdy & 28°C, ching i
khong phat hién duac su sinh trumg, phat lnen cla
ndm men trong cac mau khdo sat. mét vai miu cé
biéu hién sinh khi nhung do vi khudn gdy nén. Quan
st nay phit hop véi thuc té 1a cho 161 nay chua c6
nim men nao duge biét co kha nang sir dung xylose
trong didu kién ky k}n Tuy nhién, hién van chua thé
khang dinh nhém nim men nay khéng 16n tar trong
thién nhién.

Trong nhimg khac sit tiép theo, viéc lam gidu
dugc thye hién trong ong nghi¢m ¢6 phu mdt 16p
paraffin long véi do day khoang | cm dé wo d|cu
Iucn vi hiéu khi va han ché su phat trién cda ndm
méc trén bé mat. Tir 450 mau phnm, 1177 chung
ndm men c6 khi ning sir dung D- -xylose nhu ngudn
cacbon duy nhat dugc thu nhdn. Nam men sir dyng
D-xylose theo con duémg oxy héa c6 mit frong héu
hét c4c mau pham va diéu nay cho thiy cl\ung kha
phd bién trong thién nhién. Tuy nhién, trong 56 d6
chi ¢6 117 ching cé kha ning sinh ethanol tir D-
xylose.

Pinh tén céc ching nim men sinh ethanol tir D-
xylose

Dé cé mdt cai nhin tbng quét vé sir da dang ciia
ném men ¢6 kha néng chuyén hoa D-xylose thinh
ethanol, cic chung 1én men D-xylose dugc phin loai
16i loAi. Trude hét, cic ching dwgc phan ahém biin,
ky thuat PCR fingerprinting sir dung méi thiét ke
theo trinh v DNA v¢ tinh. PCR fingerprinting s
dung mdi (GAC)s cho phép phan nhém nidm men &
mirc 46 dudi loai (Lieckfeldt er af., 1993; da Silva-
Filho er al., 2005). Cac dai di¢n cla mdi nhém sau
d6 dugc phin loai 161 lodi bing viéc giai trinh R
phan doan D1/D2 cia 26S rDNA. Che chung clog.
nhém fingerprinting s& duge xep vio cing loai voi
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chung dai dign.

PCR su dung mbi (GAC)s véi 117 chung sinh
cthanol tir D-xylose 1a0 phé fngerprinting nhit quén
\n c6 d§ phin giai cao. San phém PCR cua nhimg
13n phan {mg khac nhau tir cung mot khuén hofic ur
Kkhudn coa cde ln tdch chidt khée nhau tir cing mjt
chung 130 phd c6 dé tuong ddng cao va cb thé nhin
bk duvc tlr céc gel khdc nhau. DY tuong ddng gira
cde pho dugce dinh gid sir dung twong quan Pearson
va hlen th) bing dendrogram deng UPGMA bﬂl\g
phan mém Phoretix 1D Pro. Dénh gia d twong don
gira céc chung vé1 mdt gel dign dv da dign dugce the
hign trong hinh | Vi gia trj khéc biét nguéng trong
khoang 0,15 - 0.20. toan b 117 ching cé the duoc
phdn thanh 28 nhém. Phian dogn lTS DI1/D2 cua 28
chung dai dién duge khuycch dai bang PCR va gin
trinh w. tuy nhién vi ly do k§ thuit chi c6 23 trinh tyr
dugc thu nhin. Trong phn 1én chc trudng hgp, moi
NL-4 chi cho phcp doc phan doan DI/D2 tuy nhién
vér mot s6 miu, méi cho phép doc tiép 11 phén doan

Vii Nguyén Thanh er al.

ITS. Két qué so sanh vé1 co s¢ di ligu trén GenBank
cho thdy 23 chung dai di¢n nay co thé xsp véo 7 loai
(bang 1). V&1 nhitng nhém chy khac bigt vé do dim
nhat coa bing hofic vang mit mdL var bling, két qua
gidi trinh D1/D2 cho thay sy khéc bigt ndy nam trong
tinh da hinh cia cing mét loat (hinh | - XFE293,
XFES81, XFE671; XFE969, XFE1000).

C6 14 ching dugc dinh danh 1a C. tropicalis, 46
12 XFE264-1, XFE283, XFE293, XFE294, XFE485,
XFES528. XFES77. XFE58], XFES593, XFES93-1,
XFE595-1, XFE671, XFE741 va XFE321. Trong do,
phén doan DI/D2 dugc gtar trinh ny cia 13 ching
diu tién khong co mdl khic biét nao so véi nhau va
50 vé1 trinh tg ma s6 U45749 cua ching chuén C.
tropicalis CBS94. Riéng trinh wy D1/D2 cia XFE321
¢6 | nucleotide khéc biét véi 13 ching con lai va vai
CBS94. Viing dic bigt bat bao thi 1TS cia céc ching
XFE264-1, XFE283, XFE293, XFE485, XFES28,
XFE671 wong dong hodn toan véi nhau va véi trinh
Wy ma s6 AY282528 cia C. tropicalis CBS94.

XFE277
XFE581*
XFE301
XFE593-1°
XFE282
XFE1063
XFE1062*
XFE1000*
XFE992
XFE994
XFE969*

Hinh 1. Phén nhém céac ching ndm men I8n men D-xylose dya trén phd PCR-fi Tngerpnntmg s dung mdi DNA v tnh MSTZ.

D6 tvong ddng gira cac phd dugc danh gia sir dyng trrong quan Pearson va hi

ching duoc phan logi bing gidi trinh 1 265 rDNA D1/D2,
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Hai ching XFE969 vi XFE1000 ¢6 trinh tr ITS, ching nay khic bigt vén NRRLY-7108 bé1 4
DI/D2 ming nhau vi (ring véi trih ty md sé  nucleotide. Tuy nhién, sy khic biét niy vdn nim
F150926 cia chung chuan Aureobasidium pullulans  trong pham vi cia cing mit lodi (Kurtzman
var. melanigenum CBS105.22. A. pullulans 1d mit  Robnett, 1997, Kurtzman, Robnett, 1998; Scorzz:ll;
lodi phirc hop vai 4 dudi loai duge cong nhén (4. er al, 2002). Trinh tv D1/D2 cua XFE4 tring voi
pullulans  var.  pullulans. A.  pullulans  var.  trinh ty cia NRRLY-7108.
melanogenum, A. pullulans var. subglaciale. A. . ..
pultulaps var. namibiae). Cac dudi loa cia A. Khé Cln.mg ?(FI%‘)B? co t}'m!: tr doan Dl/PZ ln'.mg
pulfulans c6 thé khdc bi¢t nhau t& 15 nucleotide Op VoI cac winh 1y ma s6 EU348786 cia chung
wong phan doan 26S rDNA D/I1D2 (Zalar et al, chuan Meyerozyma caribbica NRRLY-27274 va
2008). EU568912 cia ching chuan Candida fermentari

. CBS2022. M. caribbica dugc ddi én tir P. carabbica

Ching XFE297 gdn nhat véi XFE4 va  vi Ia thé hoan thanh (perfect state) cia C. fermentatt
Debaryomyces nepalensis. Trong phan doan DI/D2,  (Kurzman va Suzuki, 2010). Trong nghién ciru nay
XFE297 khac biét voi XFE4 bén 2 nucleotide va véi  pha sinh san hitu tinh cia XFE987 khong dugc phét
winh ty ma sb U45839 cua ching chuan D. hi¢n, do vy chung XFE987 dugc xép vao loai C.
nepalensis NRRLY-7108 bai 3 leotide. G vang /e i.

Bing 1. Danh sach cac ching ndm men dai dén dugc dinh 1&n biing gidi trinh ty D1/D2, ITS

Ching Tén loal Trinh tr tham chiéu

D11D2 Tuong ITS Twong

ddng déng

XFES69 Aureobasidium pullulans var melanigenum ~ FJ150926  381/381 nd nd
XFEN000  Aureobasidium pullulans var. melanigenum  FJ150926  285/285 nd nd
XFE987 Candida fermentati EU348786  §34/534 nd nd
XFEST6 Candida gorgasit AY520300 4321432 nd nd
XFE633 Candida gorgasii AY520300  468/470 nd nd
XFEN062  Candida pseudointermedia U44816 424/424 nd nd
XFE264-1  Candida tropicalis U45749 538/538 AY282528  103/103
XFE283 Candida tropicalis U4s749 534/534 AY282528  103/103
XFE293 Candida tropicalis u4s749 538/538 AY282528 2221223
XFE204 Candida tropicalis U45749 156/156 nd nd
XFE321 Candida troplcalis U45749 297/298 nd nd
XFE485 Candida tropicalis uds749 537/537 AY282528  103/103
XFES28 Candida troplcaiis U45749 534/534 AY282528  96/96
XFESTT Candida tropicalls U45749 99/99 nd nd
XFES81 Candida tropicalls U45748 110/110 nd nd
XFES93 Candida tropicahs U45749 263/263 nd nd
XFES83-1  Candida tropicalis U45749 4317431 nd nd
XFES85-1  Candida tropicalis Ud5749 394/394 nd nd
XFE6T1 Candida tropicalis Ud5749 548/548 AY282528  103/103
XFE741 Candida fropicalis Ud5749 2327232 nd nd
XFE4 Debaryomyces nepalensis U45839 240/240 nd nd
XFE297 Debaryomyces nepalensis U45839 534/537 AB053089  266/270
XFE483 Trichosporon sp. AB557786  112/114 nd nd

Ghichir nd - khong c6 dir hgu. X ) g )
Hai ching XFE633 va XFES76 ¢6 trinh ty viing  ching chuan C. gorgasit CI?S98l80 bm 2 nuf:]eondc
DI/D2 tring nhau. Chang XFE633 chi khac vé6i & phia ddu 5' cia D1/D2. Ca hai ching do vdy dugc
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xép vao loai C. gorgasii. Tuong wr nhu vy,
XFEL062 duge xép vao lodi C. psendointermedia do
c6 trinh ty DI/D2 tring véi trinh 1y ma sb U44816
cia chung chudn C. pseudointermedia NRRLY-
10939. XFE483 duge xép vao chi Trichosporon do

Aureobasidium
piiiians, 4

Chua phan loo 30

Trichosporon sp , 9

Y
Debaryomyces
nepalensis, 4

Vii Nguyén Thénh er al.

d&c diém hinh théi dac trung (khéng stnh shc lo, nay
chéi va (aa bao tir ddt) va 4§ tuong déng nhit dinh
véi ma s6 AB557786 cua T. asahii.

Phan bb loai caa 117 ching nim men 1én men
D-xylosc phén 1ap tir Vigt Nam duge tong hop trong
hinh 2. Tuong ty nhu vy, 16ng hgp vé khé ning sinh
cthano! cla cac ching dugc trinh bay trong bang 2
vd hinh 3.

Candida
farmentati. 8

Candida gorgash, 7

Candida
pseudointermedia 4

Candida
tropicals, 51

Hinh 2. Phan bd s8 lugng cia 117 ching ndm men phén 19p duoc cb kha nang sinh ethanol ir xylose.

Bang 2. Téng hop vé kha nang 1&n men cUa cac loai/nhém ching khdo sat.

Tén lodlinhém 84 lrgng ching Néng ad cbntrung DY lgch giira cie
binh, ching
Céc chung phén I§p tal Vigt Nam
Aursobasidium pulfulans var mefanigenum 4 0.94 043
Candida lermentati 4 0.44 0.21
Candida gorgasii 4 0.07 0.07
Candida pseudointermedia 2 1.66 0.01
Candida tropicalls 34 0.45 0.29
Debaryomycas nepalensis 3 0.01 0.00
Trichosporon sp 4 0.09 0.10
Nhém chuea phan loai 12 0.16 0.16
Céc ching tiép nhgn tir CBS
Candida shehatae 2 1.95 1.20
Pachysolen lannophilus 2 174 0.12
Pichia stipitis 2 170 0.28
Candida lyxosophila 1 125 0.00
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Aureobasidunn puliuians XFEY69
Candida fermentan XFEIB7
Candida gorgasn XFEG6-1-1

Candida pseudomtermedia XFE 1063

Candidg tropicalis XFE273
Debaryomyces nepalensis XFE233 ' oo
Tnchosporon sp XFE4G4
Nhom chua phan loar XFE273-1

f

Candida lyxosoptula CBS8194

PN

_ 062

I

L e s
|
[ 5

CHUNG TU VIET NAM

CHUNG TU CBS

Candida shehatae CBS5813 — 280

Pachysolen tannophilus CBS4044

Pichia stipihis

L __ = o RO
cess77e NN | o)

Hinh 3. So sanh kha nang ién men D-xylose clia cac loaunhom theo chang dal dién sinh ethanal manh nhal (don vj %, viv)

Trong sé cic ching ndm men 1én men D- -xylose
phan 13p dugc, C. tropicalis chiém thanh phin ap
d4o (5! ching trén tdng sé 117 ching). Ndm men C
fropicalis c6 thé phét trién & nhiét 49 16i 40°C va 13
lods phé bién & cac nuée nhigt doi. C. tropicalis sir
dung drge n}ueu ngudn cacbon khic nhau, phat tridn
duge trong diéu kién hiéu khi, v1 hiéu khi va kj khi.
C. tropicalis c6 thé dugce phan lap tir dit, nwée, hoa
qué, ri dudng, dd udng I1én men, phén, b¢nh phnm
{Mcyer ef al., 1998). Theo dic tinh 1én men sir dung
trong phin loai (dya vao kha nang sinh khi) C
tropicalis khong 1én men dudng xylose. Tuy nhlén
tong nghién ciru ndy, C rropicalis ¢6 thé tao t6i da
036% elhanul trong canh trugng chira D-xylose &
didu kién vi hiéu khi (hinh 3). Kha ning lén men han
ohé D-xylose ciing nhv sir phé bién cua C. tropicalis
gAy khé khin trong viée tim kiém ndm men 1én men
D-xylose véi hoat lyc cao.

Cic ching thugc loai C. fermentats va 3 ching
thude nhom chua phin loai (XFE82-12-1, XFE464-
1, XFE273-1) ¢b kha ning 1én men tuong ty nhu C.
fropicahs. Khé niing lén men cua cic chung thudc
lodi C. gorgasii, D. nepalensis, Trichosporon sp. va
thimg chung con lar thugc nhém chua phan loar kha
thap VoI ndng dé ethanol tich ldy khong qué 0,2%.
Trong s6 nhitng ching phan lép tr Viét Nam, ching
C.pseudointermedia XFE1063 c6 kha ning 1én men

manh nhét (tao 1,67% elhunol troog canh truémg) va
twong duong vén cic ching ném men C. lyxosophila
CBS8194 (tao 1,25% ethanol), Pach. tannophilus
CBS4044 (tao 1,82% ethanol) va P. stipis
CBS5776 (tao 1,90% ethanol) dang duogc sir dung
phd bién trong nghién ciru vé lén men D-xylose. Kha
nang 1én men D-xylose cia C. pseudointermedia
chua timg dugc cong bd. Trong nghién ciru ndy, C.
shehatae CBS5813 c6 kha ning lén men D-xylose
manh nhit véi néng d4 ethanol tich Iy dat 2,8%,
vuot khd xa so véi C. pseudointermedia XFE1063.
Tuy nhién, viéc sir dung C. shehatae CBS5813 trong
san xuit ethanol ty D-xylose d dugc bao h boi
patent  qubc 1€  PCT/SE  84/00155

(http://www.cbs knaw.nl).

Kha ning sinh ethanol cia 4. pullulans var.
melanigenum & mirc 4 khé cao la diéu déng ngac
nhién (to| da 1,5%). Kha ning len men D-xylose cia
A pullulans timg dugc nhic dcn, tuy nhién nbng 5]
cbn tich 1y khﬁng qué 0,5% (Nigam er al., 1985).
Théng thuéng ndm men sinh ethanol tir D-xylose
(troog didu kign vi hiéu ldu) d&u c6 kha niing lén
men D-glucose (trong diéu kién ky khi). Tuy nhién
tit ca 4 ching A. pullulans var. melanigenum phin
1ap dugc khéng cé khé ning lén men D-glucose.
Trong thién nhlén A pullulans thuéng 14 thanh phin
4ap dao trén bé mit phn trén cua cdy (phyllospherc)
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(Andrews et al.. 1994). Hi¢n tugng ndm men hidu
khi ¢6 kha ning, >|n|| mt lucmg ethanol dang ké tir
D-xylose trong ditu ki¢n vi hiéu khi vd viéc nfm
men khong ¢ khi ndng sir dung D-xylose trong ditu
ki¢gn ky khj LllO thay 1én men D- xylose kh&ng phii 14
djc thit cia ndm men. Elhsncl 6 (hé coi I sén phdm
phu tgo bdi sy bit cin ddi vé NAD(PYNAD(P)H khi
oxy b thiéu hyt trong qui trinh oxy héa D-xylose.

Lén men D -xylose tao cthanol 1d mdt dac tinh
hiém gip & nam men cing nhu 6 vi sinh val néi
chung. Céc nghién ciu tim kiém/cdi (hién nam men
1én men D-xylose di duge bt ddu tir hon 25 nam
wrude (Toivola vr al.. 1984; Nigam er al., 1985) vi
hi¢n van dang duge tiép we (Nguyen ef al., 2006;
Matsushika ef al.. 2009). Mt thach thirc Ién trong
phén Iap luyul chon adm men lén men D-xylose I3
phdt tricn mol trudng chon loc va phuong phap loai
wnr nhimg ndm men pho bién nhung c6 hoat lyc
khéng cao (vi du nhu C. rropicalis).

KET LUAN

Tir mot s6 lugng khd 16n mau phim thién nhién
Vlel Nam (450 mau) da thu nhin dugc 117 ching
ndm men c6 kha nang len men D-xylose, trong d6 C.
tropicalis la loai pho bién nhat. Kha nang tich lay
clhanol cao nhat dugc phat hlen u C.

media va A. pullulans var,
Thach thac 1én cho V|ec phan lap luyén chon ném
men lén men D-xylose 12 phat trién mdi trudmg chon
loc va loai trir nhimg loai phé bién nhung co kha
ning lén men thip nhu C. tropicalis.

Lt cAm on: Nghién ciru ndy diegc thie hign trong
khuon kho dé 1ai cdp Nha meoc KC.04.07/06-10.
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ISOLATION AND SCREENING OF D-XYLOSE FERMENTING YEASTS

Vu Nguyen Thanh’, Nguyen Thanh Thuy, Dae Anh Hai, Ninh Thi Huyen, Nguyen Thi Huong Giang

Food Industries Research Institute

SUMMARY

D-xylose is the second most abundant sugar consllmcnl of lignoceltulose, after D- -ghucose. Bioconversion

of D-xylose to ethanol represents onc of the ma)or
lignocellulose In this study, diversity and

lenecks 1n industrial prod of from

Viemam were investigated. From 450 samples of soil. plant residues, insect frass...,

of D-xylose yeasts 1solated from

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 DI/D2 and ITS regions. The following yeast groups were
found: Candida lroprcahx (51 slmms) Tr:rho:poron sp. (9 strains), C. fermerati (8 strains). C. gorgasii (7

strains), var.

(4 smains), C. p:euda/mermzd/a (4 strains),

Debaryomyces nepalensis (4 strawns), and

d (30 strains). C. p

and A pullulans var.

melanigenum were the most active and could accumulate up 1o 1.4 67% and 1.50% ethanol, respecuvely C.
tropicalis was the most common yeast-group with moderate fermentation capability (accumulated up to 0.86%
ethanol). Strains of Trichosporon sp.. C fermentati. C. gorgasii. D. nepalensis and the unclassified groups

showed low activity and

lated less than 0.65% ethanol. Anaerobic incubation of 55 soil

and decaying plant tissue samples with D-xylose failed 10 enrich D-xylose fermenting yeast since no yeast
growth was observed. It was acknowledged that the major challcoges in obtaiming of an efficient D-xylose
fermepter were to develope a seleuwe medium for xylose fermenting yeasts and to exclude cosmopolital

bility Iike C.

species with low D-xylose

P

Keywords: D-xylose, fermentation, fuel ethanol, lignocelluloses, Yeast
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