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Nghién curu khoa hoc céng nghé

DA DANG SINH HOC VA KHA NANG (NG DUNG CUA
NAM MEN DEN TRONG SAN XUAT ERYTHRITOL
00 THI THU HONG

1. PAT VAN DE

Truée tinh hinh gia tang cba cic chimg bénh nhr tiéu dudng, huyét 4p cao,
béo phi, nhu ciu vé cic loai thuc pham “khong béo”, *khéng dudmg”, “nghéo nang
lugng” ngay cang tré nén cp thiét. Erythritol ta mot trong céc polyol duge st dung
& thay thé cac loai dudng giau ndng lueng trong nhiéu loai thue phim va dugc coi
)a loai duomg an kiéng cao cdp nhit hién nay. Tac dung cta erythrjtol da va dang
duge ing dung rong rai & cac nude trén thé gi6i nhu My, Nhat, Han Quoce, va mot
s0 nudc chau Au [6]. Viét Nam hién chua san xuat duoc erythritol ma thudng phai
nhép khiu tir nuéce ngoai @é dung lam nguyén li¢u diu vao cho mét sb nganh san
xudt banh keo, thuc phim chic nang, tuy nhién gia nhip khiu kha cao va ngudn
cung thuong khdng on dinh.

Erythritol ¢6 thé duoc san Xuit bdng con dudng lén men nthd vi sinh vt trong do vi
sinh vat thuong ding Ja mdt s chi nam thuge nhém nam men den va mt vai ching vi
khuan [1]. Do qud trinh chuyén hoa glucose tao erythritol & vi khudn mat nhiéu thoi gian
va khong triét dé nén ching t6i lua chon nghién clru da dang sinh hoc va kha ning sinh
t0ny hop erythritol ctia nhém nam men den phn tap trén dia ban Ha N§i, Viét Nam.

11 POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng

Nim men den thutng phin bd & nhimg noi nhidu dfxu md hojc c6 ndng d
dudmg cao [1, 2. Vi vily, ching t5i da nen hanh thu thap 93 mau & cac v ln khac nhau
trén dia ban Ha N§i, trong do gdm 66 miu min thét, 15 miu nhyy hoa, 12 miu diu md.

2.2. Phuong phép nghién ciru

Cac mu thu vé duge pha lodng toi ndng d§ thich hop sau dé cay gat trén mm
tnromg malt-glucose 2°Bx (1% malt, 1% glucose, 1,5% agar, nuéc cht), nudi ciy &
nhiét d6 25°C rong 7 ngay. Cac khudn lac nghi ngés 12 nm men den duoc lam tiéu
ban va soi dudi kinh hlen vi Olympus BX51 & d$ phéng dai 400 ln, chup anh théng
qua camera ky thudt s6 Nikon 7.1 bdng phin mém AMCap. Chon ldy cac khuan lac
dai dién tién hanh lam sach va giir gidng.

Sau khi phan lap, ching i phan nhém cac ching nim men dya trén hinh thai
khuén lac va té bao. Cac ching c6 hinh dang, kich thuéc, mau shc khudn lac va ¢ bao
tuong d01 gidng nhau duoc dua vao mot nhém. Tlep theo, chon ra céc ching dai dién
cho mdi nhém khao sat kha nang chuyén héa duong tao erythritol. Tién hanh theo céc
bude: 1am giau cac ching trong mdi trudng YM (3% cao malt, 3% cao nim men, 5%
pepton, 10% glucose, nude cat) & nhiét do 30°C trong 3 ngay, bd sung méi trudng
khao sat kha nang chuyén hoa dudng (3% cao nam men, 5% pepton, 20% dudng
(glucose/sucrose/maltose), nude cét), phén tich canh lruon;, bing sic ky ban méng
tai cac thoi diém: 0 ngay, 3 ngay, S ngay, 9 ngay voi hé dung moi ethyl acetate -
acetic acid - H;0 (8:3:2, v/v/v), thubc th KMnO, 1%.
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Chon chung c6 kha nang chuyen héa dudng tao erythritol 16t nhat dé khao sat
dic diém sinh ly, sinh hoa bao gdém: Anh huong cua pH ban dév, anh huong cua
ndng do co chét glucose va anh hudng cia nhigt d6 nudi cdy [5). Tién hanh nudi ciy
céc chang trong diéu ki¢n 161 wu vira tim dugc, thu canh triromg sau do xac dinh ham
luong erythritol bing phuong phap do mat do quang & budc song A = 210 nm va
phan tich trén shc ky long cao 4p (Detector: RI, ¢ot NH, dai 250 mm, toc do dong
1 ml/phiit, nhiét d6 phong, hé dung méi acetonitrile : H,O = 7 : 3) [4].

1. KET QUA VA THAO LUAN
3.1. Phén 13p va phin nhém nim men

Céc khudn lac ¢6 mau sic 14 cic gam mau tdi (nau xzmh den, den...) hay cic
khudn lac c6 mau rrang, nhung bé mat xop, dé g gat bing que cay duoc lam tiéu ban
quan sat hinh thi té bao. Nhimg chung c6 t€ bio gom dang hinh cAu va hinh que kém
theo dint gdy nhiéu dugc gir lai d& 1am sach va bao quan trong cic ong Cryotype sir
dung cho cac nghién ctru ti€p theo. Hinh 1 mé ta Kkét qua phén l4p méu 08, quan sat
thdy c6 rit nhicu cic khuin lac c6 mau den, bé mat x0p phén bd déu trén be miit
thach, day 12 hinh thai khuén lac dién hinh ctia nhom nam men den. Tir 93 miu khéc
nhau, ching 161 da phén I3p duoc 161 chung ndm men den, trong d6 mau mun thét
thu dugc s6 chung nam nem nhiéu hon ¢4, miu diu ma 14y trong cac. bep ndu cé rdt
it c6 I& do day 12 noi ndu nuéng cé nhiét dd cao nén ndm men phat tridn kém.

Hinh 1. Két qua phén 13p mAu 08 d pha lodng 10™

Trong qua trinh nghién ciru thi phan nhém 14 mét buéc quan trong gitip viée
khdo sat kha nang chuyén hoa dudng don gian hon. Cac chiing dugc nudi ciy trén
cung mot loai mdi trudng, trong cung mot khoang thai gxan véi céc dxéu kién nhiét
9, 9 dm... tuong tw dé tién hanh quan sét hinh thai khuan lac v4 té bao dung Jam
co s dé phin nhém so b cée chung ném men phan lap duoc.

Sau 1 tudn nudi cdy, hinh thai khuan lac va té bao cua cac chung khac nhau
phan héa khé rd rang va da dang, trong do nhiéu ching ¢6 khudn lac khac nhau
nhung 1 bao lai co nhidu diém tuong dong, nguoc lai nhiéu chiing ¢6 khuén lac
giong nhau nhung lai ¢6 hinh thai té bao rét khac nhau. Két qua da thu dugc 24
nhém ném men den. Hinh 2 mé ta déc diém }unh thai khuan lac va té bao cua cac
chung dai dién cho m&i ohém. Nhu vay, d6i voi ndm men den, két hop quan sat hinh
thai khuan lac va té bao cé thé dua ra két ludn phan nhém ¢6 db tin cdy cao hon.
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Hinh 2. Hinh thai khudn lac va té bao ctia cac chung nam men den

dai dién cho cac nhom (46 phéng dai 400 lan)
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Hinh 2 (tiép). Hinh thai khuin lac va té bac cia cac ching ndm men den
dai dién cho cac nhém (dd phong dai 400 ldn)
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3.2. Khio sat kbha ning chuyén héa duomg

Tir 24 nhom, ching t6i chon ra 50 ching  rowsas . St e
dai dién de khéo sat kha ning chuyén hoa 3 loai =
dudmg gbm glucose, sucrose, maltose, thu canh
trudng & cdc thoi didm khac nhau, sau dé tién e )
hanh séc ky ban mong dé dinh tinh va ban dinh "
lwgng cac polyol sinh ra. Qua khéo sat, thu dugce
12 chung c6 kha ning chuyén hoa dudng tao
erythritol trong d6 ching 38.131 chuyén héa
duge ca 3 loai dudmg nhung hidu sudt chuyén
héa khéng cao. Ching 63.199 ¢é hiéu suat - F ;
chuyén hoa glucose tot nhat, nén duge chon lam < ... . T i
ching dai dién dé nghién ciu diic diém sinh 1y, o w7 cu &, oy 1e 1 e
sinh héa.

1 <

L

Hinh 3. Siic ky dd trén bin méng
cua mdt sd ching tao Erythritol
Bing 1. Tong hop két qua khao sat kha nang chuyén héa dudng
(G - G lycerin; E - Erythritol; 0, 1, 2, 3 - Kha nang tao polyol; Nd - Khdng phén tich)

KH Glucose Sucrose ) Maltose
" ching | Sngay | 9ngay | 3ngidy | Sogdy | 9ogay | 5ngay
1| 31108 | G(L;E(1) 0 G(1) | GOXE() 0 G(1)
2 | 54.198 G(1) | GEyEQR)| Nd G(1) G(1) G(l)
3| 54120 | G)E(1) 0 G(3) G(3) 0 G@3)
4 | 52.127 G(2) |GEE(1)| Nd G(2) 0 G(Y)
5 | 10035 G(l) |GUxE(M)| Nd G(1) G(1) G(1)
6 | 63.153 | GQ)E(L) | G2)EQ2) 0 G2);E(1) | GRXEQR) | G(1)
7 | 61.157 G(1) 0 G(1E(1) | G(LE() 0 G())
8 | 38131 | GUIXE(1) | G2)E(2) | G(1) | GO)E(l) | G)E(1) | GILE()
9 | 63.199 | G(2xEQ2) | GGREB)| Nd 0 0 0
10 | 43.180 | GUXEQ)| G(Q) 0 G(1)E(1) 0 0
11| 56.129 | G(2xE() 0 G(l) | G)E(1) 0 0
12 | 23.078 | GQRE(1)| G(3) | G)E() | G2)EQ) 0 0
i 8 6 2 7 2 !
Tong
1 7 |
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3.3. Nghién curu dic diém sinh 1y, sinh héa

3.3.1. Anh hudng cia pH ban diu

Tién hanh nudi cdy ching 63.199
nhu md ta trong phan phuong phap. Bing
phuong phap pha lodng téi han, ghi nhan
két qua va xir ly s6 ligu ching (6i xdy
dung d6 thi anh hudng cia pH ban dau i
Ién qua (rinh sinh truong (hinh 4). Nhu -
vdy, tai khodng pH 6 ching 63.199 phat
trién 16t nhit. Pdng thai trong méi :
truong axit (tai khoang pH tir 4 dén 6)
ching sinh truémg t6t hon hin so vai pHiandm
mdi trudng trung tinh va bazo. Diéu nay - —
hoén toan phi hop véi nhiing nghién ciru  Hinh 4. Anh hudng cua pH ban dau dén
trude day vé tinh ua axit cua cic ching  khd ning sinh trudng cva ching 63.199
thudc chi Moniliella [3].

3.3.2. At hudng ciia nong dp glucose

Cic ching ndm men thudc chi
Moniliella c6 kha nang sinh trudng tai
nhimg noi c6 néng dé duong rét cao [3].
Vi vdy, ching tdi lua chon dai nbng dé
glucose tir 10% dén 60% dé khio sat tim
khoang ndng do phit hop. Qua do thi, c6
thé lhay chung sinh trudmg ot trong
khodng nong d6 glucose tir 10% den 50%,
trong dé nong do 30% cho két qua tht nht Hinh §. Anh huong ciia néng 4%
va kha nang phat men cua chung chi thue glucose dén kha nang sinh trudng
sy bi anh hudmg tai nong d6 60%. clia chung €3.199

3.3.3. Anh huong ciia nhiét dp

Tuong tw nhu cdc nhém nam men
khic, nam men thude chi Moniliella cing
bj tdc dong kha rd rét bai nhigt dg.
Nghién ciru cho lhay nhiét d tdi vu cho
qua trinh sinh trudng cta chung 63.199 1a
khodng nhiét d 30°C. Két qua nay ¢6 thé
dung lam co s& trong viée chon thoi diém
thu thip mAu ciing nhu chon nhiét dé cho X — -
qua trinh Ién men. Hinh 6. Anh huéng cia nhiét do dén

kha nang sinh trudng cia chiing 63.199

60

@
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&
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Nhu vay, ching 63.199 ¢6 nhiéu dic diém hinh thai khuan lac, le bao cling nhu

d4c tinh sinh ly, sinh héa dién hinh cua chi Moniliella nhu: khudn lac xép, ban diu mau

trang kem sau chuyén sang vang dim va ndu, 1 bao ¢6 kich thude 16m, da hinh gbm

hinh ovan va hinh que xép chudi kém theo dit gay nhidu 7], ching cé kha nang sith

truémg trong mdi trudmg cé pH axit, nbng do dudmg cao, & nhiét dd khoang 30°C. Vi
viy, ¢6 thé bude diu khing dinh chiing 63.199 thuée chi Moniliella.

3.4. Dinh lwong erythritol trong canh trudmng
Dinh lugng bang phuong phdp do mat dp quang

Sau khi khao sat cac budc soéng
wrong dai tr 190 nm dén 850 nm,
chiing i xdc dinh buéc séng hiip thy [T §=0.114dx + 00012
1t nhit cva erythritol 1a A = 210 nm | £%% :
ddng thei, xdy dung phuong trinh )
tuyén tinh y = 0,1144x + 0,0012 véi
dd tin cdy 99,7%. Trén co sd do, xac
dinh dugc néng do erythritol ¢c6 trong
canh trudng la 41,78 mg/ml.

Duing chuin erythritot

Ning & (my/ml)

Hinh 7. Dudng chudn erythritol
DPinh lugng bing séc ky Idng cao dp

Qua phan tich canh truomg trén hé théng sic ky 1ong cao ap ching 15i thu dugc
két qua canh truémg c6 chira ham lugng erythritol 14 34,9 mg/ml. Két qua nay khong
khac nhidu so véi két qua dinh luong bang phuong phép do mat d3 quang, su chénh
léch két qua gitra hai phuong phap cé thé do mot sé nguyén nhan nhu: Thao tic tién
hanh thi nghiém, dung cu va trang thiét bi, buéc lam sach canh trudmg trude khi dua
vao phn tich chua triét & nén canh trudng ¢6 thé con nhidu tap chét ¢6 cung budc
séng hip thy cuc dai vdi erythritol ma phuong phap do mat d¢ quang khdng phét hién
dugc... So sanh véi cac nghién clru twong ty trén thé giéi, theo béo céo clia Hee Jung
Moon va cong sir (2010) sau 9 ngdy 1én men lién tuc, da thu dugc canh trugng c6 ham
luong erythritol Ja 95,7 mg/ml. Nhu vy, két qua dé tai co thé duoc ghi nhan 1a buéc
d4u nghién ciru quy trinh sin xuét erythritol & quy mé phong thi nghiém.

IV. KET LUAN

1. Da phan lép dugc 161 ching nim men den dugc phin ‘hanh 24 nhém theo
hinh thai khudn lac, té bao nghi ngd thue chi Moniliella tir 93 miu khac nhau.

2. b thu dugc 12 chung ¢6 kha ning tao erythritol, trong d6 chung 38.131
chuyén héa dugc 3 loai dudng gdm glucose, sucrose, maltose, ching 63.199 c6 hiéu
suat chuyén hoa glucose cao nhat.

3. Chung 63.199 ¢6 nhiéu dac diém dién hinh cia chi Moniliella, sinh truéng

lot nhét tai pH 6, ndng dd glucose 30% va nhiét d$ 30°C. Chang tao erythritol vdi
ndng dd tuong dbi cao nén cé thé sir dung cho cac nghién ciu tiép theo.
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SUMMARY

BIODIVERSITY AND THE APPLICATION OF BLACK YEASTS
IN ERYTHRITOL PRODUCTION

This study isolated erythritol - producing yeast strains. A total of 161 strains of
the black yeasts were isolated from dust scattered samples and pollens. Twelve yeast
strains of the genus Moniliella produced erythritol, among which strain 63.199
produced erythritol in good yields. This strain was good grown in a medium
conlaining 30% glucose, at pH 6 and temperate 30°C. We used thin layer
chromatography (TLC), high performance liquid chromatography (HPLC) and optical
density (OD) method to analyse erythritol in the culture. After 9 days cultured, the
strain 63.199 has high erythritol yield should be able to use it for further researchs.

Keywords. Erythritol, Moniliella, polyol, funtional foods.
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