Nghién ctru khoa hoc c6ng nghé

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

I. PAT VAN PE

Trudce tinh hinh gia tang cta cac ching bénh nhu tiéu dudng, huyét ap cao,
béo phi, nhu cau vé cac loai thuc pham “khong béo”, “khong duong”, “nghéo nang
luong” ngay cang tré nén cap thiét. Erythritol 1a mot trong cac polyol dugc su dung
dé thay thé cac loai dudng gidu nang luong trong nhiéu loai thuc pham va dugc coi
1a loai duong an kiéng cao cdp nhét hién nay. Tac dung cua erythritol da va dang
dugc Gmg dung rong rii & cac nudc trén thé gidi nhu My, Nhat, Han Quéc, va mot
s6 nude chau Au [6]. Viét Nam hién chua san xuét duoc erythritol ma thuong phai
nhap khau tir nudc ngoai dé dung 1am nguyén liéu dau vao cho mot s6 nganh san
xuat banh keo, thue pham chirc nang, tuy nhién gia nhap khau kha cao va ngudn
cung thuong khong on dinh.

Erythritol ¢6 thé duoc san Xuét l?éng con duong 1én men nho vi sinh vat trong do vi
sinhq vat thuong dung 1a mot sO chi nam thudc nhom nam men der} va m@t V‘E‘li chung vi
khuén [1]. Do qua trinh chuyén hoa glucose tao erythritol ¢ vi khuan mat nhiéu thoi gian
va khong triét dé nén chiing t6i lya chon nghién ctru da dang sinh hoc va kha nang sinh
tong hop erythritol cia nhdm nam men den phan 1ap trén dia ban Ha Noi, Viét Nam.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong

N4m men den thuong phan bd ¢ nhimg noi nhiéu déu m& hodc ¢6 noéng do

duong cao [1, 2]. Vi vay, ching t6i da tlen hanh thu thap 93 mau & cac vi tri khac nhau
trén dia ban Ha Noi, trong d6 gdm 66 mau mun thét, 15 mau nhuy hoa, 12 mau dau md.

2.2. Phuong phap nghién ctru

Céc mau thu vé dugc pha loang ti ndng do thich hop sau do cay gat trén m01
truong malt-glucose 2°Bx (1% malt, 1% glucose, 1,5% agar, nudc cat), nudi ciy &
nhiét 46 25°C trong 7 ngay. Cac khuan lac nghi ngd 13 ndm men den dugc lam tiéu
ban va soi dudi kinh hién vi Olympus BX51 & d6 phong dai 400 lan, chup anh thong
qua camera k§ thuét s6 Nikon 7.1 bang phan mém AMCap. Chon ldy cac khuan lac
dai dién tién hanh 1am sach va gitr giéng.

Sau khi phan 1ap, chung t6i phan nhém céc chung nim men dya trén hinh thai
khuén lac va té bao. Cac chung c6 hinh dang, kich thudc, mau sdc khuan lac va té bao
tuong ddi gidng nhau dugc dua vao mot nhom. Tiép theo, chon ra cac ching dai dién
cho mdi nhom khao sat kha ning chuyén hoa dudng tao erythritol. Tién hanh theo cac
budc: 1am giau cac ching trong méi truong YM (3% cao malt, 3% cao nam men, 5%
pepton, 10% glucose, nudc cat) & nhiét do 30°C trong 3 ngay, bd sung méi truong
khao sat kha niang chuyén hoa duong (3% cao ndm men, 5% pepton, 20% dudng
(glucose/sucrose/maltose), nude cat), phan tich canh truong bang sic ky ban mong
tai cac thoi diém: 0 ngay, 3 ngay, 5 ngdy, 9 ngay voi hé dung moi ethyl acetate -
acetic acid - H,O (8:3:2, v/v/v), thudc thtr KMnO, 1%.
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Chon chiing ¢6 kha ning chuyén hoa dudng tao erythritol t6t nhat dé khao sat
dic diém sinh 1y, sinh hoa bao gdm: Anh huéng cua pH ban dau, anh hudng cua
ndng d6 co chit glucose va anh hudng cua nhiét dd nudi cy [5]. Tién hanh nubi cay
cac chung trong diéu kién t6i uu vira tim dugc, thu canh truong sau d6 xac dinh ham
luong erythritol bang phuong phap do mat do quang ¢ budc song A = 210 nm va
phan tich trén sic ky long cao ap (Detector: RI, cot NH, dai 250 mm, toc d6 dong
1 ml/phut, nhiét d6 phong, hé dung moi acetonitrile : H,O =7 : 3) [4].

III. KET QUA VA THAO LUAN
3.1. Phan lap va phan nhém nim men

Céc khuan lac c6 mau sic 14 cac gam mau t6i (ndu, xanh den, den...) hay céac
khuan lac c6 mau tring, nhung bé mit xdp, dé gat bang que cdy duoc 1am tiéu ban
quan sat hinh thai t& bao. Nhiing chiing c6 té bio gom dang hinh cau va hinh que kém
theo dit gy nhiéu dugc giir lai dé 1am sach va bao quan trong cac dng Cryotype sir
dung cho cac nghién ctru tiép theo. Hinh 1 md ta két qua phan 1ap miu 08, quan sat
thdy c6 rat nhiéu cac khuan lac c6 mau den, bé mat xp phan bd déu trén bé mat
thach, day la hinh thai khuén lac dién hinh cta nhom ndm men den. Tir 93 méu khac
nhau, cht’mg toi da phén 1ap dugc 161 chﬁng nam men den, trong d6 méu mun thot
thu dugc s6 chung ndm nem nhiéu hon ¢4, mau dau mo lay trong cac bep nau cé rat
it c6 18 do déy 13 noi niu nudng c6 nhiét do cao nén ndm men phat trién kém.
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Hinh 1. Két qua phan 14p mau 08 d6 pha loang 10

Trong qué trinh nghién ctru thi phan nhém la mot budc quan trong gitp viée
khao sat kha ning chuyén hoéa duong don gian hon. Cac ching dugc nudi cdy trén
cing mot loai moi trudng, trong ciing mot khoang thoi gian véi cac diéu kién nhiét
do, do am... tuong tu dé tién hanh quan sat hinh thai khuén lac va té bao dung lam
co s& dé phan nhém so bd cac chung nAm men phan 1ap duoc.

Sau | tuan nudi céy, hinh thai khuan lac va té bao cua cac ching khac nhau
phan hoa kha rd rang va da dang, trong d6 nhiéu chung c6 khuéan lac khac nhau
nhu’ng té bao lai c6 nhiéu diém tuong déng, nguoc lai nhiéu chung c6 khuén lac
giong nhau nhung lai ¢6 hinh thai té bao rat khac nhau. Két qua da thu dugc 24
nhém nidm men den. Hmh 2 mo ta dic diém hmh thai khuan lac va té bao ciia cac
chung dai dién cho mdi nhom. Nhu vy, d6i v6i ndm men den, két hop quan sat hinh
thai khudn lac va té bao c6 thé dua ra két luan phan nhom c6 do tin cdy cao hon.
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TT | Khuén lac Té bao TT | Khuén lac Té bao

Hinh 2. Hinh thai khuan lac va té bao ciia cic chiing pém men den
dai dién cho cac nhom (d phong dai 400 lan)
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TT| Khuin lac Té bao TT| Khuén lac Té bao

Hinh 2 (tiép). Hinh thai khuan lac va té bao cta cac chung ndm men den
dai dién cho cac nhom (d phong dai 400 lan)
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3.2. Khio sat kha niing chuyén héa dudong

Twr 24 nhém, ching t61 chon ra 50 chung
dai dién dé khao sat kha ning chuyén hoa 3 loai
duong gdém glucose, sucrose, maltose, thu canh
trudng & cac thoi diém khac nhau, sau do tién
hanh sic ky ban mong dé dinh tinh va ban dinh
lugng cac polyol sinh ra. Qua khao sat, thu dugc
12 ching c6 kha ning chuyén hoa dudng tao
erythritol trong d6 ching 38.131 chuyén hoa
dugc ca 3 loai duong nhung hiéu suit chuyén
hoa khong cao. Chung 63.199 c6 hiéu suét
chuyén hoa glucose t6t nhét, nén dugc chon 1am
chung dai dién dé nghién ciru dic diém sinh 1y,
sinh hoa.

Bang 1. Tong hop két qua khao sat kha nang chuyén hoa dudng

ctia mot sb chung tao Erythritol

(G - G lycerin; E - Erythritol; 0, 1, 2, 3 - Kha nang tao polyol; Nd - Khong phan tich)

KH Glucose Sucrose Maltose
" chiing 5 ngay 9 ngay 3 ngay 5 ngay 9 ngay 5 ngay
1 31.108 | G(1);E(1) 0 G(1) G(1);E(1) 0 G(1)
2 54.198 G(1) G(2);E(2) Nd G(1) G(1) G(1)
3 54.120 | G(2);E(1) 0 G(3) G(3) 0 G(3)
4 52.127 G(2) G(2);E(1) Nd G(2) 0 G(1)
5 10.035 G(1) G(1);E(1) Nd G(1) G(1) G(D)
6 63.153 | G(2);E(1) | G(2);E(2) 0 G(2);E(1) | G(2);E(2) G(1)
7 61.157 G(1) 0 G(1);E(1) | G(1);E(1) 0 G(1)
8 38.131 | G(1);E(1) | G(2);E(2) G(1) G(1):;E(1) | GQ2);E(1) | G(1);E(1)
9 63.199 | G(2);E(2) | G(3);E(3) Nd 0 0 0
10 | 43.180 | G(1);E(2) G(2) 0 G(1);E(1) 0 0
11 56.129 | G(2);E(1) 0 G(1) G(2);E(1) 0 0
12 | 23.078 | G(2);E(1) G(3) G(2);E(1) | G(2);E(2) 0 0
; 8 6 2 7 2 1
Tong
7 1
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3.3. Nghién ctru diic diém sinh 1y, sinh héa

3.3.1. Anh hwong cua pH ban diu

Tién hanh nuéi cdy ching 63.199
nhu mo ta trong phan phwong phap. Bing
phuong phap pha lodng tdi han, ghi nhan
két qua va xur 1y s liéu ching toi xay
dung d0 thi anh huong ctua pH ban dau
lén qua trinh sinh trudng (hinh 4). Nhu
vay, tai khoang pH 6 ching 63.199 phat
trién tot nhat. Pong thoi trong moi
truong axit (tai khoang pH tir 4 dén 6) 2 4 6 7 9
chung sinh truéng tét hon han so voi pH ban dau
mdi trudng trung tinh va bazo. Diéu nay
hoan toan phit hop voi nhitg nghién ciru  Hinh 4. Anh hudng cua pH ban dau dén
trudc ddy vé tinh wa axit ciia cac chung kha ning sinh truong ca chung 63.199
thudc chi Moniliella [3].

S50 hrong te bao (CFUx1000/ml)
=

3.3.2. Anh huéng ciia nong dé glucose

Cac ching nim men thudc chi
Moniliella c¢6 kha nang sinh truong tai
nhitng noi c6 néng d6 dudng rét cao [3].
Vi vay, ching t6i lya chon dai néng do
glucose tir 10% dén 60% dé khao sat tim
khoang nong dd phu hop. Qua db thi, co
thé thdy chung sinh truong tot trong Néug dé slicose (iww/v)
khoang nong do glucose tir 10% dén 50%, - -
trong d6 néng do 30% cho két qua tot nhat Hinh 5. Anh hudng cta nong do
va kha nang phat trién cta chung chi thuc glucose dén kha nang sinh truong
su bi anh huong tai néng d6 60%. cua chung 63.199

56 Jnongté e (CFTx 1000 ul)

50
40 4
a0 -
20 -
: M
1] T T
10 &

20 a0 30

3.3.3. Anh huwéng ciia nhiét dp

Tuong tu nhu cac nhém ndm men
khéc, nAm men thudc chi Moniliella cling
bi tdc dong kha rd rét bdi nhiét do.
Nghién ctru cho thay, nhiét d6 tdi wu cho
qua trinh sinh trudng cta chung 63.199 la
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S6 lugng té bao (CFUx100/m

khoang nhiét do 30°C. Két qua nay c6 thé A . »
ding 1am co s& trong viéc chon thoi diém Nhigt d6 (oC)

thu thap mau ciing nhu chon nhiét do cho

qua trinh 1én men. Hinh 6. Anh hudng cua nhiét do dén

kha nang sinh truéng cua chung 63.199
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Nhu vay, chung 63.199 ¢6 nhiéu dic diém hinh thai khuén lac, té bao ciing nhu
dic tinh sinh 1y, sinh hoa dién hinh ciia chi Moniliella nhu: khudn lac x6p, ban ddu mau
trang kem sau chuyén sang vang ddm va nau, té bao c¢6 kich thudc 16n, da hinh gom
hinh ovan va hinh que xép chudi kém theo dut giy nhiéu [7], ching c6 kha nang sinh
trudng trong moi trudng co pH axit, ndng do dudng cao, ¢ nhiét do khoang 30°C. Vi
vay, c6 thé budc dau khang dinh ching 63.199 thudc chi Moniliella.

3.4. Dinh lwgng erythritol trong canh trudng
Dinh lugng b&ng phwong phap do mat dp quang

Sau khi khdo sat cac budc song
trong dai tr 190 nm dén 850 nm,
ching t61 xac dinh budc song hép thu 0,14 y=0.1144x + 00012
tot nhat cta erythritol 1a A = 210 nm H o R?=0997
dong thoi, xay dung phuong trinh | 5 o0
tuyén tinh y = 0,1144x + 0,0012 v&i | <%
do tin cay 99,7%. Trén co s& do, xac | 8 om
dinh duoc nong do erythritol c¢6 trong

canh truong la 41,78 mg/ml.

Puong chuin erythritol

0 02 04 0,6 0.8 1 12
Nong d§ (mg/ml)

Hinh 7. Pudng chuén erythritol
Dinh lugng bﬁng sdc ky long cao ap

Qua phén tich canh trudng trén hé thdng sic ky 16ng cao ap chung toi thu duoc
két qua canh truong c6 chira ham luong erythritol 1a 34,9 mg/ml. Két qua nay khong
khac nhiéu so véi két qua dinh lugng bang phuong phap do mét do quang, su chénh
léch két qua giita hai phuong phap c6 thé do mot s6 nguyén nhan nhu: Thao tac tién
hanh thi nghiém, dung cu va trang thiét bi, budc lam sach canh truong trude khi dua
vao phan tich chua triét dé nén canh truong c6 thé con nhiéu tap chét c6 cing budc
song hap thu cuc dai voi erythritol ma phuong phap do mat dd quang khong phat hién
dugc... So sanh véi cac nghién ciru twong tu trén thé gidi, theo bao cao ciia Hee Jung
Moon va cong su (2010) sau 9 ngay Ién men lién tuc, da thu dugc canh truong cdé ham
luong erythritol 1a 95,7 mg/ml. Nhu vay, két qua dé tai c6 thé dugc ghi nhan 1a budce
dau nghién ctru quy trinh san xuét erythritol & quy mé phong thi nghiém.

IV. KET LUAN

1. Da phén lap dugc 161 chung ndm men den duoc phan thanh 24 nhém theo
hinh thai khuan lac, t€ bao nghi ngd thudc chi Moniliella tir 93 mau khac nhau.

2. ba thu dugc 12 chung c¢6 kha nang tao erythritol, trong d6 chung 38.131
chuyen hoéa dugc 3 loai duong gom glucose, sucrose, maltose, chung 63.199 c6 hi¢u
suét chuyén héa glucose cao nhat.

3. Chung 63.199 c6 nhiéu dic diém dién hinh ctia chi Moniliella, sinh truong
tot nhat tai pH 6, nong do glucose 30% va nhiét do 30°C. Chung tao erythritol voi
ndng do twong dbi cao nén co thé sir dung cho cac nghién ciru 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
containing 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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