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OA DANG SINH HOC VA KHA NANG LFNG DUNG CUA 
NAM MEN DEN TRONG SAN XUAT ERYTHRITOL 

OO TH! THU H C N G 

I. DAT V A N © E 

Trudc tinh hinh gia tang cua cac chiing bdnh nhu tidu dudng, huydt ap cao, 
beo phi, nhu eau vd cac loai thuc pham "khdng beo", "khdng dudng", "ngheo nang 
lugng" ngay cang tid ndn cap thidt. Erythritol la mgt tiong cac polyol dugc su dung 
dd thay thd cac loai dudng giau nang lugng trong nhidu loai thuc pham va dugc coi 
la loai dudng an kieng cao cap nhat hidn nay. Tac dung cua erythritol da va dang 
dugc ung dung rdng rai d cac nudc trdn thd gidi nhu My, Nhat, Han Quoc, va rapt 
sd nudc chau Au [6]. Viet Nam hien chua san xuat dugc erythritol ma thudng phai 
nhap khau tu nudc ngoai de dimg lam nguydn lieu dau vao cho rapt sd nganh san 
xuat banh keo, thue pham chuc nang, tuy nhidn gia nhap khau kha cao va ngudn 
cung thudng khdng on dinh. 

Erythritol cd the dugc san xuat bang con dudng ldn men nhd vi smh vat tiong do vi 
sinh v|it thudng dimg la mpt sd chi nam thugc nhdm nam men den va mdt vai chung vi 
khuan [1]. Do qua trinh chuydn hda glucose tao erythritol d vi khuan mat nhidu thdi gian 
va khong triet dd ndn chiing tdi lua chpn nghidn cuu da dang sinh hpc va kha nang sinh 
tdng hpp erythritol ciia nhdm nam men den phan lap tidn dia ban Ha Ndi, Vidt Nam. 

II. DOI TirONG VA PHl/ONG PHAP NGHIEN CUtJ 
2.1. Doi tupng 
Nam men den thudng phan bd d nhiing noi nhieu dau, md hoac cd ndng dp 

dudng cao [1,2]. Vi vay, chung tdi da tidn hanh thu thap 93 mau d cac vj tri khac nhau 
tidn dja ban Ha Ngi, tiong dd gdm 66 mau mim thdt, 15 mau nhuy hoa, 12 mau dau md. 

2.2. Phuong phap nghien cu'u 
Cac mau thu ve dugc pha loang tdi ndng do thich hgp sau do cay gat tren mdi 

trudng malt-glucose 2^Bx (1% malt, 1% glucose, 1,5% agar, nudc cat), nudi cay d 
nhiet dp 25°C trong 7 ngay. Cac khuan lac nghi ngd la nam men den dugc lam tieu 
ban va soi dudi kinh hidn vi Olympus BX51 d dp phdng dai 400 lan, chup anh thdng 
qua camera k^ thuat sd Nikon 7.1 bang phan mem AMCap. Chpn lay cac khuan lac 
dai dien tidn hanh iam sach va giii gidng. 

Sau khi phan lap, chung tdi phan nhdm cac chung nam men dua tten hinh thai 
khuan lac va te bao. Cac chiing cd hinh dang, kich thudc, mau sac khuan lac va td bao 
tuong ddi gidng nhau dugc dua vao mdt nhdm. Tidp theo, chpn ra cac chung dai dien 
cho mdi nhdm khao sat kha nang chuydn hoa dudng tao erythritol. Tidn hanh theo cac 
budc: lam giau cac chung tiong mdi trudng YM (3% cao malt, 3% cao nam men, 5% 
pepton, 10% glucose, nude cat) d nhiet dp 30°C trong 3 ngay, bd sung mdi trudng 
khao sat kha nang chuydn hda dudng (3% cao nam men, 5% pepton, 20% dudng 
(glucose/sucrose/maltose), nudc cat), phan tich canh trudng bang sac ky ban mdng 
tai cac thdi diem: 0 ngay, 3 ngay, 5 ngay, 9 ngay vdi he dung mdi ethyl acetate -
acetic acid - H2O (8:3:2, v/v/v), thuoc thu KMn041%. 
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Chpn chiing cd kha nang chuydn hda dudng tao erythritol tdt nhat dd khao sat 
dac didm sinh ly, sinh hda bao gdm: Anh hudng cua pH ban dau, anh hudng cua 
ndng do CO chat glucose va anh hudng cua nhiet do nudi cay [5]. Tien hanh nudi cay 
cac chiing trong didu kien tdi uu vira tim dugc, thu canh trudng sau dd xac dinh ham 
lugng erythritol bang phuong phap do mat do quang d budc sdng >̂  = 210 nm va 
phan tieh tidn sic ky long cao ap (Detector: RI, cdt NH2 dai 250 ram, tdc dp ddng 
1 ml/phut, nhiet dp phdng, he dung mdi acetonitrile : H2O = 7:3) [4]. 

III. KET QUA VA THAO LUAN 

3.1. Phan lap va phan nhom n^m men 

Cac khuan lac co mau sac la cac gam mau tdi (nau, xanh den, den...) hay cac 
khuin lac cd mau tiing, nhung bd mat xdp, de gat bang que cay dugc lam tieu ban 
quan sat hinh thai td bao. Nhiing chung cd td bao gdm dang hinh eau va hinh que kem 
theo diit gay nhidu dugc giii lai de lam sach va bao quan tiong cac dng Cryotype su 
dung cho cac nghien cdu tidp theo. Hmh 1 md ta ket qua phan lap mau 08, quan sat 
thay cd rat nhieu cac khuan lac cd man den, bd mat xdp phan bd ddu tien be mat 
thach, day la hinh thai khuan lac dien hinh cua nhom nam men den. Tu 93 mau khac 
nhau, chung tdi da phan lap dugc 161 chiing nam men den, tiong dd mau mun thdt 
thu dugc sd chung nam nem nhidu hon ca, miu dau md My tiong cac bdp niu cd rit 
it cd le do day la noi nau nudng cd nhiet dp cao ndn nam men phat trien kem. 

Hinh 1. Kdt qua phan lap miu 08 do pha loang 10"' 

Trong qua trinh nghien ciiu thi phan nhdm la mdt budc quan trgng giup vide 
khao sat kha nang chuydn hda dudng don gian hon. Cac chung dugc nudi ciy trdn 
cung mOt loEii mdi trudng, trong cimg mdt khoang thdi gian vdi cac didu kidn nhi?t 
do, dO am... tuong tu de tien hanh quan sat hinh thai khuin lac va te bao diing lam 
CO sd dd phan nhdm so bd cac chung nim men phan llip dugc. 

Sau 1 tuan nudi cay, hinh thai khuan lac va td bao cua cac chiing khac nhau 
phan hda kha ro rang va da dang, trong dd nhieu chung cd khuin lac khac nhau 
nhung td bao lai cd nhidu didm tuong ddng, ngugc lai nhidu chung cd khuin lac 
gidng nhau nhung lai cd hinh thai td bao rat khac nhau. Kdt qua da thu dugc 24 
nhdm nam men den. Hinh 2 md ta dac diem hinh thai khuan lac va td bao cua cac 
chung d î dien cho mdi nhdm. Nhu v^y, ddi vdi nam men den, kdt hgp quan sat hinh 
thai khuan lac va te bao cd the dua ra kdt luan phan nhdm cd do tin cay cao han. 
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Hinh 2. Hinh thai khuin Ijc va te bao ciia cac chung nim men den 
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Hinh 2 (tiep). Hinh thai khuin lac va td bao cua cac chung nim men den 
dai dien cho cac nhdm (do phdng dai 400 lan) 
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3.2. Khao sat kha nang chuyen hoa dudng 

Tu 24 nhdm, chiing tdi chpn ra 50 ehung 
dai dien de khao sat kha nang chuyen hoa 3 loai 
dudng gdm glucose, sucrose, maltose, thu canh 
trudng d cac thdi didm khac nhau, sau dd tien 
hanh sac ky ban mdng de djnh tinh va ban djnh 
lugng cac polyol sinh ra. Qua khao sat, thu dugc 
12 ehimg cd kha nang chuydn hda dudng tao 
erythritol trong dd chung 38.131 chuyen hda 
dugc ca 3 loai dudng nhung hidu suat chuydn 
hda khdng cao. Chung 63.199 cd hidu suat 
chuydn hda glucose tdt nhat, ndn dugc ehpn lam 
chiing dai dien de nghidn ciiu dac didm sinh ly, 
sinh hda. 

'^i^X^S^'f' 

07B 121> Giu %J'> 
Hinh 3. Sac ky dd tidn ban mdng 
cua mdt sd chiing tao Erythritol 

Bang 1. Tdng hgp kdt qua khao sat kha nang chuydn hda dudng 
(G - G lycerin; E - Erythritol; 0, 1,2, 3 - Kha nang tao polyol; Nd - Khdng phan tich) 
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3.3. Nghien ciru dac didm sinh ly, sinh hoa 

3.3.1. Anh hudng cua pH ban dau 

Tidn hanh nudi cay chung 63.199 
nhu md ta tiong phan phuong phap. Bang 
phuong phap pha loang tdi ban, ghi nhan 
ket qua va xir ly sd lieu chung tdi xay 
dung do thi anh hudng cua pH ban dau 
ldn qua trinh sinh trudng (hinh 4). Nhu 
vay, tai khoang pH 6 chiing 63.199 phat 
trien tdt nhat. Ddng thdi trong mdi 
trudng axit (tai khoang pH tu 4 ddn 6) 
chiing sinh trudng tdt hon hln so vol 
mdi trudng tiung tinh va bazo. Dieu nay 
hoan toan phu hgp vol nhiing nghidn ciiu 
trudc day ve tinh ua axit cua cac chung 
thupc chi Moniliella [3]. 

3.3.2. Anil hudng cda nong dp glucose 

Cac chung nam men thudc chi 
Moniliella cd kha nang sinh tiudng tai 
nhiing noi cd ndng dp dudng rit cao [3]. 
Vi vay, chung tdi lua chpn dai ndng dp 
glucose tu 10% den 60% dd khao sat tim 
khoang ndng dp phii hgp. Qua dd thi, cd 
the thiy chung sinh trudng tdt tiong 
khoang ndng dp glucose td 10% ddn 50%, 
tiong dd ndng do 30% cho kdt qua tdt nhit 
va kha nang phat trien cua chung chi thuc 
su bi anh hudng tai ndng dp 60%. 

3.3.3. Anh huong cua nhiet dg 

Tuong tu nhu cac nhdm nim men 
khac, nim men thudc chi Moniliella ciing 
bj tac ddng kha rd ret bdi nhiet dO. 
Nghien cuu cho thiy, nhiet do tdi uu cho 
qua trinh sinh trudng cua chiing 63.199 la 
khoang nhiet do 30*'C. Kdt qua nay cd the 
dimg lam co sd tiong vide chgn thdi diem 
thu thap miu ciing nhu chgn nhiet do cho 
qua tiinh ldn men. 
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Hinh 4. Anh hudng cua pH ban dau ddn 
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Nhu vay, chung 63.199 cd nhidu dac diem hinh thai khuan lac, td bao eiing nhu 
dac tinh sinh ly, sinh hda didn hinh ciia chi Moniliella nhu: khuan lac xdp, ban dau man 
trang kem sau chuyen sang vang dam va nau, td bao cd kich thudc ldn, da hinh gdm 
hinh ovan va hinh que xdp chudi kem theo dut gay nhidu [7], chiing cd kha nang sinh 
tmdng tiong mdi trudng cd pH axit, ndng dp dudng cao, d nhiet dp khoang 30^0. Vi 
vay, cd the budc dau khang dinh chung 63.199 thupc chi Moniliella. 

3.4. Dinh luong erythritol trong canh tnrdng 

Dinh lugrng bang phuffng phdp do mat do quang 

Sau khi khao sat cae budc sdng 
tiong dai tu 190 nm ddn 850 nm, 
chiing tdi xac djnh budc sdng hap thu 
tdt nhat cua erythritol la X = 210 nm 
ddng thdi, xay dung phuong tiinh 
tuydn tinh y =- 0,1144x + 0,0012 vdi 
dd tin cay 99,7%. Tren co sd do, xac 
dinh dugc ndng dg erythritol cd trong 
canh trudng la 41,78 mg/ml. 

Hinh 7. Dudng chuan erythritol 

Dinh luprng bdng sdc ky long cao dp 

Qua phan tich canh trudng trdn he thdng sac ky long cao ap chiing tdi thu dugc 
kdt qua canh trudng cd chua ham lugng erythritol la 34,9 mg/ml. Ket qua nay khdng 
khac nhidu so vdi kdt qua dinh lupng bang phuong phap do m§t do quang, su chdnh 
l?ch kdt qua giiia hai phuong phap cd the do mpt sd nguyen nhan nhu: Thao tac tidn 
hanh thi nghiem, dung eu va trang thiet bi, budc lam sach canh trudng trudc khi dua 
vao phan tieh chua triet de nen canh trudng cd thd con nhidu lap chat c6 ciing budc 
sdng hap thu cue dai vdi erythritol ma phuong phap do mat dp quang khdng phat hien 
dugc... So sanh vdi cac nghien cuu tuong tu tidn the gidi, theo bao cao cua Hee Jung 
Moon va cdng su (2010) sau 9 ngay ldn men lien tuc, da thu dugc canh trudng cd ham 
lugng erythritol la 95,7 mg/ml. Nhu vay, ket qua dd tai cd thd dugc ghi nhan la budc 
dau nghien ciiu quy trinh san xuat erythritol d quy md phdng thi nghidm. 

IV. KET LUAN 

1. Da phan lap dugc 161 chung nam men den dugc phan thanh 24 nhdm theo 
hinh thai khuan lac, td bao nghi ngd thudc chi Moniliella tir 93 mau khac nhau. 

2. Da thu dugc 12 ehimg cd kha nang tao erythritol, trong dd chung 38.131 
chuydn hda dugc 3 loai dudng gdm glucose, sucrose, maltose, chiing 63.199 cd hieu 
suat chuyen hda glucose cao nhat. 

3. Chimg 63.199 cd nhieu dac didm didn hinh cua chi Moniliella, sinh trudng 
tdt nhit tai pH 6, ndng dp glucose 30% va nhiet dp 30''C. Chung tao erythritol vdi 
ndng dp tuong ddi cao ndn cd the su dung cho cac nghidn cuu tidp theo. 
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SUMMARY 

BIODIVERSITY AND THE APPLICATION OF BLACK YEASTS 
IN ERYTHRITOL PRODUCTION 

This smdy isolated erythritol - producing yeast strains. A total of 161 shains of 
the black yeasts were isolated from dust scattered samples and pollens. Twelve yeast 
sttains of the genus Moniliella produced erythritol, among which strain 63.199 
produced erythritol in good yields. This strain was good groivn in a medium 
containing 30% glucose, at pH 6 and temperate 30°O. We used thm layer 
chromatography (TLO), high performance liquid chromatography (HPLO) and optical 
density (CD) method to analyse erythritol m the cultare. After 9 days cultured, the 
strain 63.199 has high erythritol yield should be able to use it for fiirther researchs. 

Keywords: Erythritol, Moniliella, polyol, funtional foods. 
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