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TOM TAT

Thi nghiém nay dwoc tién hanh véi muc dich tim dwoc ching vi nAm tlr cac mau banh men rwou thu tai Nga
Son va Hau Léc (Thanh Hod) cé kha ndng dwdng hoa cao va sinh trwdng tét trong didu kién binh thwong dé téng
ndng suét rwou, rit ngén thoi gian G trong qua trinh san xuat rwou. Noi dung nghién cu bao gdm phan lap céac
chding ndm méc tr men rwou cb truyén, khao sat kha nang sinh enzyme amylase, khao sat kha ning dwong héa,
danh gia anh hwéng diéu kién nudi ciy dén kha nidng sinh enzyme amylase, dinh danh ching ndm méc phan lap
duwoc theo cac phwong phap duwgc mo ta béi Xu-Cong & cs., 2012; Scheherazed & cs., 2016; Samson & Hoekstra,
2002. Két qua cua thi nghiém da phan lap dwoc 17 chiing nAm méc cé kha néng thuy phan tinh bot, hoat d6 amylase
tlr 2,0 dén 4,5 U/ml. Trong sb d6 2 ching nAm méc NS1.1 va HL2 tao dich ri dwéng nhanh va nhiéu nhét trén khi
nép 0. Ham lwgng dwéng trong dich thu dwoc tir khdi G com rwou véi chiing NS1.1 dat 7,02uM, véi chiing HL2 dat
6,18uM. Nhiét do thich hop cho cac chiing nAm duwoc tuyén chon biéu hién hoat tinh dao déng tir 25-35°C, tt nhét
tai 30°C. Két qua so sanh trinh ty nucleotide 18S rRNA cho thy ching 1,1 cé d6 twong ddng 99% véi ching
Rhizopus oryzea 150138 va dwoc dat tén la Rhizopus oryzae NS1.1.

T khoa: Banh men rwou, enzyme amylase, qua trinh dwd'ng hoa, nam moc, Rhizopus sp.

Characterization of Fungal Strains Isolated from Alcoholic Fermentation Starters
of Nga Son, Thanh Hoa Province

ABSTRACT

This experiment was conducted to find the fungal strains with high saccharification activity isolated from the
alcohol fermentation starters collected in Nga Son, Hau Loc district, Thanh Hoa province and growing well under
normal conditions to increase the alcohol yield and decrease fermentation time in alcohol production. The contents
of the study include the isolation of mold strains from traditional alcoholic fermentation starters, evaluation of
amylase production, and saccharification of the isolated fungal strains using methods described by Xu-Cong & cs.,
(2012); Scheherazed & cs., (2016); Samson & Hoekstra (2002). Besides, the effects of cultural conditions on the
saccharification of selected fungal strains were surveyed. Seventeen strains of fungi isolated from alcoholic
fermentation starter samples produced amylase with activities from 2.0 to 4.5 U/ml. Among them, two mold strains
NS1.1 and HL2 exhibited the highest saccharification when they grew on the block of sticky rice. The sugar
content in the solution obtained from the fermented rice block of the NS 1.1 strain reached 7.02uM, 6.18uM with
the HL2 strain. The appropriate temperature for the selected strains exhibited amylase activity ranging from
25°C-35°C, optimum at 30°C. The comparative result of the 18S rRNA nucleotide sequence showed that the
strain NS 1.1 has 99% similarity to the one of Rhizopus oryzea strain 150138 and was named Rhizopus oryzae
strain NS1.1.

Keywords: Alcoholic fermentation starter, amylase, saccharification, fungi, Rhizopus sp.
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1. DAT VAN DE

O Viét Nam, rugu l1a dé udng truyén thong,
duge st dung thudng xuyén trong cudc soéng.
San xuit rugu truyén thong mang lai nguén thu
nhap dang ké cho nong dan. Chung ta c6 thé
tim th&y rat nhiéu loai rugu truyén thong khac
nhau nhu rugu nép, rugu dé, rugu Nang Van,
rudu Bau da, rugu Nga son, rugu cin, rugu cai.

San xuit rugu truyén thong thuong dugc
tién hanh trong diéu kién tu nhién, khong vo
trung, tai cac hd gia dinh va st dung cac loai
banh men rugu c6 ngudn géc khac nhau. Dé san
xuét rugu, com dude 4 v6i men rugu ¢ nhiét do
thuong, khi két thic 1én men (khoang 3 ngay)
trén bé mit com, com rudu dude tron véi nude
va tiép tuc 1én men chim khodng 6-8 ngay. Sau
d6, toan bd sdn phdm cta qué trinh 1én men
dudc chung cit dé thu rugu. Nong d6 con trong
cac loai rugu gao cua Viét Nam thudng thay d6i
va c6 thé dat t6i 15 ml/100 ml khi chung cat
(Dung & cs., 2005).

Cac thong tin vé phuong thtc san xuit banh
men, thanh phan vi sinh vat cia banh men rat
han ché. Banh men dudc sidn xuét ti bot gao
chua dudc ndu, nudc, cac loai thao dugc va cac
ching vi sinh vat. Banh men dugc san xuit
thanh nhiing vién tron hay det, dugc G 6 nhiét do
khoang 30°C trong khoang 1 tuan. Trong thdi ky
nay, cong ddng vi sinh vat phat trién va cac vién
men mat nude. Cac vién men c6 thé duge bao
quan & nhiét do6 thudng, cong dong vi sinh vat
van duy tri kha ning séng sét trong it nhat 6
thang. Ba nhom vi sinh vat chinh trong banh
men rugu truyén thong 1a nAm moc, nAm men va
vi khuén (Dung & cs., 2006; 2007). Ndm méc 1a
sinh vat chinh téng hop amylase thuy phan tinh
bot thanh dudng, ndm men chuyén hoa dudng
thanh rugu. Do d6, nAm méc chinh 12 tac nhan
can thiét dé khéi dau qua trinh 1én men théong
qua phan giai tinh bot va chuyén hoa tinh bot
thanh dudng (qua trinh duong ho4). Ching ndm
moc trong banh men c6 hoat luc chuyén hoa tinh
bot manh, ham lugng dudng cung cip cho ndm
men nhiéu, ludng rudu thu dudc sé cao. Thi
nghiém dudc trién khai v6i muc dich tuyén chon
chiing ndm moc c6 kha nang dudng hoa cao, gop
phan cai thién chat lugng banh men rugu. Dong

thoi, mot s6 théng s6 vé pH, nhiét d6 méi truong
nudi cdy ching ndm méc duge tuyén chon ciing
dugce khao sat.

2. PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu

Cac mau banh men khé duge thu nhan tai:
xa Nga Bach; xa Nga Dién; xa Nga Thuy, huyén
Nga Son va xa Cau Loc, huyén Hau Loc, tinh
Thanh Hoéa.

2.2, Phuong phap nghién cttu

2.2.1. Phuong phap phan lap

Cac mAu banh men dugc nghién min, 14y
10g mau pha loang trong 90ml nudc mudi sinh
Iy 0,85% va tién hanh pha loing mau dén cac
néng d6 10, 10, 107, 107". Hit 1ml dich mau &
moéi nong d6 pha loang 10, 10, 10, 107 cay
trang 1én dia petri chita méi trucng thach PDA
(Potato Dextrose Agar). Cac dia petri nay dudc u
6 30°C trong 3 ngay. Chon nhiing khuén lac
ndm méc moc riéng, tién hanh cdy chuyén sang
dia thach PDA khac nhiéu lan dén khi mau
hoan toan thuan (Xu-Cong & cs., 2012). Nam
moéc duge nudi cdy trén mdi trudng thach PDA &
nhiét d6 30°C; sau 72 gio, kich thuée, mau sic,
hinh dang khuén lac dugec quan sat va md ta
(Phan Thi Thanh Diém & cs., 2018). Cac chung
ndm méc dude cdy chuyén nhiéu lan va sau khi
thuan duge nudi trén moi truong thach PDA
(thanh phan g/l: Potato extract 4g, Glucose 20g,
Agar 15g pH 5,6 + 0,2) va bao quan trong ta &
nhiét do -20°C.

2.2.2, Khao sat hoat tinh enzyme amylase
cua cac chiing vi nAim phan lap duogc

T4t ci cac dong ndm moc thuan duge nudi
trén moéi truong tinh bot-agar. Méi truong chiia
0,5% tinh bot, 0,1% pepton va 1,5% agar. Cét
mdt mau ndm mdc dit vao gitia dia méi trudng
tinh bot agar va i & 30°C trong 48 gid. Hoat tinh
phan giai tinh bot duge xac dinh bing cach nhd
vao dia moéi trudng nudi cac ching nidm thi
nghiém dung dich Iod 0,25%. Su phéan giai tinh
bot xay ra khi khong c6 su nhudém mau xanh
dién hinh gita tinh bot va dung dich Iod (Dung
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& cs., 2006). Hoat d0 enzyme amylase cta cac
chling ndm méc thi nghiém duge xac dinh theo
phuong phap dugec mé ta bdéi Xu-Cong & cs.
(2012). Mot don vi hoat @0 amylase dude xac
dinh 1a lugng enzyme can thiét dé giai phéng 1
pmol dudng khii maltose trong 1 phut ¢ diéu
kién thi nghiém (Scheherazed & cs., 2016).

2.2.3. Tuyén chon ciac chiing nim méc cé
hoat tinh duong héa cao

Trén 50g gao nép cung 60ml nudc cit dugc
chia trong binh tam giac 250ml day nip, U
trong 4 gié d nhiét d6 22°C. Sau d6, hadp khi
trung 6 100°C trong 1 gid. Nép sau khi hap dugc
dé ngudi dén 35-40°C, va tron déu véi 2ml dich
huyén phu bao ti nadm médc, mat d6 10° bao
ti/ml. Hon hop duge u trong 3 ngay d diéu kién
30°C, quan sat khuén ty va lugng dich ri dudng
tao thanh theo tung ngay. Sau 3 ngay, thu toan
b6 san phdm dé phan tich.

Chuén bi huyén phu bao tli: ndm méc da
thudn dudc nudi trén moi trudng PDA dugc u 4
ngay 6 30°C, bao tit nAm méc duge thu bing cach
lam ngap bé mit thach véi nude cat v trung
chtta 0,1% Tween 80 (Xu-Cong & cs., 2012). Dich
huyén phu dugec pha lodng véi nuéc cit sao cho
nong d6 cudi cung dat 10° bao ti/ml va dung dé
cdy vao gao nép da chuén bi dé 1én men.

Céc chi tiéu theo doi

pH: do bing may do pH. P¢ Brix duge do
bing khic xa k& do dd ngot Atago Master-20M
(0,0 ~ 20,0% Brix). Ham lugng dudng khi cua
cac chiing ndm moc khi nudi trén moi trucng
x0p (Bernfeld, 1955) dudc xac dinh nhu sau: moi
ong nghiém chiia 0,5 ml lugng dich dugc tao ra,
0,5ml dém PBS 0,1M pH 6,5; 1ml thuéc thu
DNSA. Cac 6ng nghiém dugc U 10 phut, tai
100°C trong bé én nhiét, sau khi lam ngudi dén
nhiét d6 phong, b6 sung vao mdi 6ng nghiém
8ml nudc cat. 6ng dé6i chting: nuéc cat. Do gia
tri ODj;,, ciia cac 6ng thi nghiém va so sanh véi
do dugc v61 phuong trinh tudng quan gita gia
tri OD,,, v6i ham lugng duong maltose
(Yop = 0,1236x + 0,0056, hé s6 tuong quan
R? = 0,9954). Tong thé tich lugng dudng khi
duge xac dinh bing cach: Thu hoach hét khoi
nép 4, ly tdm 7.000 vong/phit trong 20 phiit,
thu hoach 14y phén trong va do thé tich.
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2.2.4. Anh hudng ciia théi gian va nhiét dé
nuéi cidy dén kha ning duong hoéa

Nép hdp da cdy ndm mdc (chudn bi giéng
nhu tai muc 2.2.3) duge & ¢ 30°C dé do ham
lugng ducong theo ngay: 2, 3, 4 va 5 ngay sau u.
B tri thi nghiém tuong tu, nhung cac maiu thi
nghiém dugc U tai nhiét d6 20°C, 25°C, 30°C,
35°C, 40°C. Ham lugng duong kht duge xac dinh
dua vao dudng chuin Maltose (nhu muc 2.2.3).

2.2.,5. Dinh danh chiing ndim méc dugc
tuyén chon

Cac ching ndm mdéc tuyén chon c6 kha
nang duong hoa cao dude nhan dang dua trén
cac dic tinh hinh thai va sinh trudng. Cac
chliing ndm méc duge phan loai dua vao su md ta
va khoéa phan loai (Alexopoulus & cs.,1996;
Samson & Hoekstra, 2002), két hop véi so sanh
trinh tu nucleotide 18S rRNA cta ching nim
méc duge tuyén chon véi trinh tu nucleotides
trén ngan hang gen NCBI. Cay phat sinh chung
loai dudc dung bing phan mém BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon cac chiing nim
moéc c6 hoat tinh amylase cao

T cac mau banh men rugu thu dude ti cac
dia diém khac nhau thudc huyén Nga Son, tinh
Thanh Héa, trén moéi truong PDA, chiing toi da
phéan lap dude 17 dong ndm méc khac nhau dua
trén cac dic diém mau sic tan ndm, hinh thai
soi ndm, cuéng mang bao ti (Hinh 1). Cac
chiing ndm moéc dudc phan lap ti cing mot
banh men c6 thé c6 diac diém hinh thai khac
nhau, ngugc lai mdt s6 ching ndm méc dugc
phan 1ap tir cdec banh men khac nhau lai c6 thé
¢6 dac diém tuong d6i giong nhau. Huynh Ngoc
Thanh Tam & cs. (2006) da két luan vé su da
dang ctia cac ching ndm moéc trong cic banh
men rugu duge thu thap tu cac dia phuong khac
nhau. Lee & Fujio (1999) khi nghién ctu hé vi
sinh vat trong banh men rugu cua Viét Nam da
phan lap dugc 20 ching ndm moc va 33 ching
nidm men. Nam moéc dude Lee & Fujio (1999) xac
dinh chu yéu thudc loai Rhizopus oryzae, Mucor
indicus, Mucor circinilloides va Amylomyces
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rouxii,. Ndm men dugec xac dinh thudc
Saccharomyces cerevisiae, Hyphopichia

burtonii, Saccharomycopsis fibuligera, Pichia
anomala va Candida sp. Tt 29 miu banh men
thu thap dude tit viing chau thé song Mé Kéng,
Dung & cs. (2007) da phan lap dugc 53 chung
nadm moc, trong d6 cac chung Amylomyces

rouxii, Rhizopus oligosporus va Rhizopus oryzae
biéu hién hoat tinh manh nhat. Xu-Cong & cs.
(2012) ciing da tach dudc 43 chiing ndm mdc ti
cac banh men dé san xudt rugu gao. Két qua
nay khng dinh muc d6 da dang cta cac ching
nidm méc trong banh men cta cac dia phuong
khac nhau.

Chiing NS1.1
Hé sgi phan nhanh,
phat trién bao phu bén
ngoai co' chét, tao
thanh mét 16p moc
trang.

Chang NS1.2.
Heé soi phat trién manh,
¢6 mau trang, phan
nhanh.

Ching NS1.6
Hé soi cé mau trang,
hé soi béng xdp, phan
nhanh.

Chiing NS1.7
Hé soi cé mau trang,
thwa, mocsat b& mat
mdi trwdng.

Chiing NS1.3.
Heé soi phat trién manh,
¢6 mau trdng, phan
nhanh.

Chung HL1
Sau 24h nuoi cay hé
soi co6 mau tréng,
béng x6p, phan nhanh.

Chang NS 1.4.

Heé soi phat trién
nhanh, tao thanh I&p
mang mau tréng bao

pht bén ngoai co’ chét.

Chling NS1.5.
Hé soi rat phat trién
sau 24h, c6 mau trdng,
béng xbp.

Chuang HL2
Sau 24h nuéi cay hé
soi c6 mau trdng nga,
phan nhanh, bong x6p.

Chudng HL3
Sau 24h nuéi cay, hé
soi phat trién manh, co
mau tréng.

Chuing HL4 Chudng HL5
Hé soi moc thu’a va co Hé soi c6 mau xam.
mau trang.

Chiing NS4.4. Hé soi c6 mau xam, moc sat b& mat mai trwdng.

Chiing NS4.1
Hé soi bong xdp, ¢6
mau tréng, phan
nhanh.

Ching NS4.2
Hé soi cé mé}u trang,
bdng xop.

Chung NS4.3
Hé sgi manh va cé6 mau
trdng moc sat bé mat
mai trwdng.

Chiing NS4.5 Hé soi min, c6 mau trang, chuy&n dan sang mau

vang hoa cau, sau chuyén sang mau xanh réu dam.

Hinh 1. K& qua phéan lap cac ching nAim méc ti bAnh men rugu
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Chiing ndm méc

B

Hinh 2. Kha nang phan giai tinh bot (A)
va hoat do amylase (B) cia cac chiung ndm méc méi phan lap

Tat cd 17 dong ndm mdc da phan 1ap ti cac
banh men dugc khao sat kha ning phan giai
tinh bot trén moi trucng tinh bot (Huynh Ngoc
Thanh Tam & cs, 2006).

Cac ching ndm méc thi nghiém tuy sinh

trudng va phat trién rat t6t, nhung kha ning
phan gidi tinh bot ctia nhiéu chung khéng cao
(Hinh 2A), ving phan gidi tinh bot chi tap trung
quanh diém c4y méc hodc chi phan giai mot 16p
rat mong trén bé mit.

Két qua thi nghiém xac dinh hoat do
enzyme amylase (Hinh 2B) cho thay, hoat dd
amylase ctua cac chung nay dao dong trong
khoang tu 2,0 dén 4,5 U/ml; trong s6 d6 hoat do
amylase ctia cac chung NS1.4; NS1.1, HL2 va
NS4.5 cao nhat va dat lan lugt 3,79; 4,53; 4.,16
va 3,90 U/ml, tuy nhién van rat thap so véi hoat
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d6 amylase cua cac chung vi ndm trong nghién
ctiu cia Xu-Cong & cs. (2012), cua cac chung vi
nadm luong enzyme can thiét thich hgp khac
nhau dé ching biéu hién hoat tinh

3.2. Tuyén chon cac ching nim méc cé
hoat tinh duong héa cao

Bon chiing nAm méc c6 kha nang phan giai
tinh bot cao nhat tiép tuc duge khao sat kha
ning dudng héa. Cac ching ndm moéc nay dude
cdy vao cac binh tam giac chtia gao nép da dugc
hé hoa va 1 & 30°C trong 3 ngay. Kha ning
dudng hoéa cta 4 ching ndm mdc duge thé hién
tai bang 1.

Sau 1 ngay 4, hé khuin ty ndm méc da xudt
hién trén khéi nép. Khudn ty phat trién tang
din theo mtic do tu it dén nhiéu sau 3 ngay 1,
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lugng dich ri dudng xuat hién chi sau 1 ngay u 6
tdt ca cac binh va tang din theo thdi gian U
méc. Sau 2 ngay 4, khudn ty ndm méc phat
trién nhanh va &n siu vao co chat, dich ri sanh
va trong. Ngay tht 3, lugng dich ri dudng sinh
ra nhiéu rd rét. Hat gao nép sau 0 tré nén rat
mém. Gia tri pH cta t4t ca cac binh déu gidm va
0 trong khodng tu 4,4-4,6. Két qua nay tuong
duong véi két qua dugec Huynh Ngoc Thanh
Tam & cs cong bd nam 2006. Gia tri pH nay
chiing t6 qua trinh 1én men khéi gao nép 1 véi
nadm méc dién ra thanh cong, han ché dugc su
tap nhiém cta cac vi khuén gay chua, vi néu
nhiém céc vi khuén giy chua thi pH cta khéi 4
giam dang ké, chi dat khoang 3 (Huynh Ngoc
Thanh Tam & cs,, 2006).

Ham lugng maltose sinh ra va °Brix c6 méi
tudng quan thuan v6i nhau. Ham lugng maltose
va °Brix cta chung NS1.1 va ching HL2 cao

nhat so v6i cac chung NS1.4 va chung NS4.5.
Thé tich dich ri sinh ra tit khéi nép hap duge
cidy nam mdc ching 4.5 c6 su khac biét va thap
nh4t véi 3 ching nAm mdc con lai.

Tu két qua ctua cac thi nghiém trén, ching
ndm NS1.1 va HL2 ¢6 y nghia trong qua trinh
duong héa nén duge tuyén chon cho cac thi
nghiém tiép theo.

2 N on A g g
3.3. Anh hudng cta diéu kién nudi cay dén
kha nang sinh enzyme amylase cua cac
g n* ~
chiing nAm méc tuyén chon

3.3.1. Anh huéng ctia thoi gian nuéi ciy

Cac chiing ndm méc duge cdy va u 6 30°C
trong 3 ngay trén khéi gao nép sau khi hap va
lam ngudi dén 30°C. Ham lugng dudng maltose
cua hai chung ndm méc NS1.1 va HL2 dudc xac
dinh sau 2, 3, 4 va 5 ngay (Hinh 3).

Bang 1. Kha nang dudng héa clia cac chiing nAm méc méi phan lap

Théi gian xuét hién

Théi gian xuét hién dich

pH 2 N N N Ham F
Chiing khuan ty (ngay) ri (ngay) lvong Db Brix Tgiir?(r:ih
nammoc  N&ptrwéc  Nép sau G Maltose (°Br) iml)
g A z P 1 2 3 1 2 3 (uM)
Gnammoéc  nam moc
NS1.1 6,22 +0,01 4,47 £0.03 + ++ +++ + ++ +++ 7,083 42,80 57,03
NS1.4 6,23+0,01 4,65+0,02 + ++ o+ + ++ +++ 5,804 39,20 54,93
HL2 6,22+0,01 4,41+0,04 + ++ +++ + ++ +++ 6,217 42,07 56,33
NS4.5 6,22 +0,01 4,66 +0,03 + ++ +++ + ++ +++ 5,389 37,47 47,13
Ghi chu: Khuan ty, va dich ri xuét hién theo mic do ting dén tir it (+) dén nhiéu (+++).
8,00 702
7.0 e 13
S 600 : —
=
= 6,18
@ " 2,06 ! ——NS1.1
= 4,00
o s
s 4,04 HL2
o 3,00
5
5 2,00
E 1,00
0,00
ngay 2 ngay 3 ngay 4 ngay 5
Thoi gian G

Hinh 3. Anh huéng ctia thdi gian & dén kha ning dudng hoa

cua chung NS1.1 va HL2

327



Déc diém sinh hoc clia mot s6 chiing nAm méc phan Iap tlr banh men rwou Thanh Hoa

T ngay tht hai dich ri dudng da bat dau
xuét hién, khéi nép khong con do6 keo nhu ban
dau, hé soi phat trién an siu vao bén trong khéi
nép. Ham lugng dudng trong dich lén men bédi
chtiing ndm NS1.1 14 4,59uM cao hon ham lugng
duong trong dich ctia khoi i nép véi ching HL2
(4,04pM). Ngay tht 3, hé s¢i ndm phat trién
manh, dich ri duong nhiéu hon, trong va sanh.
Ham lugng duong dudc tao ra bdi cac chung
NS1.1 va HL2 déu tang, dat 1an lugt 1a 7,02uM,
6,18uM. Ngay tha 4, hé soi phat trién manh,
dich ri nhiéu hon va bt dau chuyén sang mau
vang nhe, ham lugng dudng trong dich ctia khéi
nép u véi hai chung NS1.1 va HL2 gidm, tuong
tng dat 1a 6,24uM va 5,66uM. Sang ngay thi 5
lugng dich nhiéu va c6 mau vang khéng con
trong nhu 6 ngay thd 2 va ngay thd 3, ham
lugng duong giam. Nhu vay c6 thé két luan thoi
gian U khéi nép v6i ndm méc thich hgp nhat 1a 3
ngay, c6 khac véi két qua duge cong bs béi Dung
& cs. (2006)

3.3.2. Anh hudng ctia nhiét dé6 dén kha
nang duong hoa

O nuée ta, rugu duge chung cit th cong va
phai qua giai doan U com rugu véi banh men.
Qua trinh 1én men trén co chit x6p nay thudng
dién ra & diéu kién thuong, kéo dai 2-3 ngay
trong diéu kién hidu khi. Sau d6, toan bo khoi
vat liéu nay dudc tron véi nude va trai qua giai
doan 1én men chim, khoang 3-4 ngay (Dung,
2013). Thi nghiém nay dudgc tién hanh véi muc
dich xac dinh dugc khodng nhiét do thich hop

cho qué trinh 1én men x6p khi trén nAm moc véi
com rugu. Cac chiing ndm méc duge cdy vao
khéi com rugu va u tai cac nhiét @6 20°C, 25°C,
30°C, 35°C, 40°C trong thdi gian 3 ngay theo két
qua khao sat ¢ thi nghiém muc 3.4.1. Kiém tra
ham lugng duong trong dich ctia khéi U com
rugu véi cac chiing ndm méc NS1.1 va HL2 6 cac
nhiét @6 nay. Két qua duge thé hién & hinh 4.

Tai ngudng nhiét d6 20°C, nAm méc van
phét trién, nhung rit yéu va khong tao ra dich ri
duong, & nhiét d6 40°C ca hai chiing déu khéng
phat trién, ching td ngudng 20°C va 40°C
khong phai 1a nhiét do thich hgp véi hai ching
NS1.1 va HL2. Hai chiing nay phat trién va tao
ra dich ri dudng trong khodng tit 25°C dén 35°C,
tot nhat 6 30°C véi ham lugng dudng trong dich
ctia khoi nép 1 véi ching NS1.1 dat 6,91uM, véi
ching HL2 dat 6,28uM. Peng & cs. (2013) cong
b& kha ning dudng hoa va phat trién ctia ching
Rhizopus oryzae ATCC2809 trong khoang nhiét
do tir 24-36°C va tét nhat ti 30-34°C.

3.4. Pic diém hinh thai, cuéng sinh bao t,
bao ti ctia cac chiing nAm méc NS1.1 va HL2

3.4.1. Chiing NS1.1

Trén mdi trudsng PDA, khuén lac phat trién
rat nhanh ¢ 30°C, hé s¢i ¢6 mau tring, phan
nhanh, béng x&p, cuéng sinh bao ti dai, s¢gi nAm
khong c6 vach ngén. Boc bao tii ¢6 hinh cau, ban
dau c6 mau tréng, sau khi gia ¢6 mau den, phat
trién bao phti bén ngoai cd chit, tao thanh mot
16p mdc trang, chtta nhiéu nhan (da nhan).
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Hinh 4. Anh hudng cta nhiét dd nudi cay t6i kha ning dudng hoa
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Chuing NS1.1

Chung HL2

Ghi chii: A. Khuan lac; B. Soi ndm; C. Cudng bao ti; D. Bao tik.

Hinh 5. Dic diém hinh thai, khuin lac va bao tit ciia chung NS1.1 va HL2

Rhizopus oryzae strain 150138 18S small subunit ribosomal RNA gene, partial

sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal

transcribed spacer 2, complete sequence; and 28S large subunit ribosomal RNA
gene, partial sequence, 99% identification

Color key for alignment scores
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Hinh 6. K&t qua tim kiém trén céong cu BLAST

3.4.2. Ching HL2

Trén moi truong PDA, khuén lac phat trién
rat nhanh tai 30°C. Khuén lac tron, s¢i ndm moc
téa tron, dai, bong x6p, ban dau hé sgi c6 mau
tring, sau gia chuyén dan thanh mau tring
nga. C6 ré gia, cudng bao tu dai, soi khéng c6
vach ngan, moc don 1é hay thanh tiing chum ti
than bo. Bao ti gid, cudng bao ti dai, hinh ovan.

Cac dac diém cta hai ching ndm NS1.1 va
HL2 tuong déng véi nhiu dic diém cta chi ndm
Rhizopus dudc mo ta béi Lee & Fujio (1999) va
Huynh Ngoc Thanh Tam & cs. (2006)

3.5. Két qua dinh danh
méc NS1.1

ching nam

Két qua cac thi nghiém cho thay ching ndm
méc NS1.1 ¢6 nhiéu wu diém vugt troi so véi

chtung HL2 do d6 dude gti t6i Cong ty Phi Sa dé
gidi trinh tu 18S rRNA va dinh danh. Két qua
dinh danh nhu hinh 6.

Trinh tu nucleotide ctia gen 18S rRNA cua
ching NS1.1 dugc so sanh v6i trinh tu
nucleotide 18S rRNA ctia cac chiing ndm méc da
cong bd trén ngdn hang gen NCBI
(https://blast.ncbi.nlm.nih.gov/). Két qua
(Hinh 6) cho thdy ching vi ndm NS1.1 c¢6 mfic
do tuong déng 99% véi chung Rhizopus oryzae
strain 150138. Két hop két qua so sanh trinh tu
nucleotide 18S rRNA va cac dac diém hinh thai,
c6 thé két luan, chung NS1.1 thudc loai
Rhizopus oryzae va dit tén lai cho ching nay la
Rhizopus oryzae strain NS1.1.

N4m Rhizopus oryzae 12 mot trong cac loai
nidm thudng gép nhit trong banh men rugu
truyén théng ctia Viét Nam. Vu Nguyen Thanh
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Déc diém sinh hoc clia mot s6 chiing nAm méc phan Iap tlr banh men rwou Thanh Hoa

& cs., (2008) da xac dinh dugec ndm Rhizopus
oryzae trong 47 mau banh men tit 52 mau banh
men dugc kiém tra. Lee & Fuijio (1999) tién
hanh khao sat quin thé vi sinh vat trong banh
men rugu cua Viét Nam va da két luan chi ndm
Rhizopus spp. thudéc nhém vi ndm giap nhiéu
nhit trong banh men rugu ctia Viét Nam. Dung
& cs. (2006) da danh gia chtc ning cua cic
chting vi sinh vat trong banh men rugu cua Viét
Nam va cong bd cac ching vi ndm, bao goém
Rhizopus spp., trong banh men rugu ¢6 vai tro
quan trong trong qué trinh chuyén hoa tinh bét
thanh dudng, nguén nguyén liéu cho chling nam
men Sacchromyses spp. trong banh men chuyén
hoa thanh rugu. Chiing ndAm Rhizopus oryzae

cting dugc phat hién trong banh men khé6 dung
dé san xudt rugu tai An b6 (Sha & cs., 2018).

4. KET LUAN

T 17 ching ndm méc duge phan lap ti cac
mau banh men rugu truyén théng thu thap tai
Nga Son, Thanh Hoa, ching t6i chon dugc
chiing NS1.1 va HL2 c6 kha ning sinh enzyme
amylase va kha ning duong héa cao. Hoat do
enzyme amylase ciia hai chung nidm nay lan
lugt dat 4,53 va 4,16 U/ml.,

Hiéu qud duong hoa cua hai chiing vi ndm
NS1.1 va HL2 cao nh4t tai ngay tht 3 khi duge
U v6i khéi com rugu. Ham lugng duong trong
dich thu dudc ti khéi i com rudu véi ching
NS1.1 dat 7,018uM, v6i chung HL2 dat
6,176uM. Nhiét do thich hdp cho cac ching ndm
dudc tuyén chon biéu hién hoat tinh dao déng tit
25-35°C, tot nhat tai 30°C.

Két qua so sanh trinh tu 18S rRNA cho
thay ching NS1.1 c6 quan hé gin vé6i Rhizopus
oryzae strain 150138. K&t hop véi cac dac diém
hinh thai, c¢6 thé két luan chung NS1.1 la
Rhizopus oryzae va dit tén lai cho chung nay la
Rhizopus oryzae strain NS1.1.
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