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PHAN LAP VA PINH DANH LOAI NAM ASPERGILLUS ORYZAE
SU DUNG TRONG SAN XUAT SUA GAO LEN MEN
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TOM TAT

Ndm mac Aspergillus oryzae duroc sir dung kha phé bién trong nganh céng nghiép Ién
men thyc phdam va do usng do gia tri sizc khoe va mic dg an toan cua né mang lai. Viéc
phan Igp va dinh danh loai nam nay déng vai trd quan trong gidp chu déng san xudt nguon
men phuc vu cho quy trinh san xudt cac san pham 1én men. Két quda nghién ciru cia ching
t0i vé ddac diém hinh thai va gidi trinh tw doan rDNA (viing gen ITS) da khang dinh loai nam
phan ldp duoc 1a nam Aspergillus oryzae.
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1. PAT VAN BE

Nam mdc Aspergillus oryzae (A. oryzae) 1a mot trong nhitng lodi ndm pho bién nhat
dugc sir dung trong linh vire cong nghé sinh hoc & nhiéu qudc gia trén thé gidi. Trong linh virc
cong nghé thuc pham, loai ndm nay thudng duogc str dung dé 1én men thuc phdm. Enzyme
amylase va protease trong nam médc A. oryzae giup phan gidi protein va cac loai tinh bot
khac nhau thanh axit amin va dudng duoc phéan tan vao trong moi trudng nudi ciy [5][8].
Nam mbc Aspergillus oryzae duoc cic t6 chirc nhu Food Standards Australia New
Zealand (2016) va t6 chirc US Food and Drug Administration (2018) danh gia an toan véi
strc khoe con nguoi. Tai Nhat Ban, nam mdc Aspergillus oryzae hay con goi 1a ndm Koji dugc
str dung kha pho bién dé 1én men céc san pham ngil cdc tao ra cac san pham truyén thong
nhu ruou sake, shochu, mirin (ruou ngot), gidm gao, twong miso, mudi Koji... Sita gao 1én
men (Koji amazake) 1a mot loai thirc uéng 1én men tir loai nAm mdc Aspergillus oryzae nay.
C6 hai loai dd uéng dugc goi la amazake, mét loai 1a sita gao 1én men duoc lam tr Koji
(Koji amazake) va loai khac dugc lam tir mot san pham phu cia ruou sake (Sakekasu
amazake). Sita gao 1én men (koji amazake) 1a thirc udng khong chtra con, mau tring sita,
¢6 vi ngot va la thirc udng truyén thong lau doi ciia nguoi Nhat Ban. Sita gao 1én men dugc
chiét xuat tir gao trang 1én men véi loai nAm mdc Aspergillus oryzae i ¢ nhiét d6 50°C - 60°C
trong 6 - 8 tiéng. Enzyme amylase tiét ra boi nAm méc A. oryzae c6 chirc ning pha v tinh
bot thanh duong glucose tao nén vi ngot mat cua sita gao 1én men.

Nam mdc A. oryzae ¢ kha ning sinh truong dugc trén nhiéu loai méi trudng dinh
dudng khac nhau bao gdm: méi truong khoai tdy dudng agar (PDA) cho sinh truong nhanh
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tao sinh khdi tot; moi truong Czapek’s agar cho duong kinh tan nam dat 7 - 8 cm trong 7 ngay
& nhiét d6 25°C. Nhin chung, nhiét d t6i uu cho sinh truéng phat trién ctia ndm mdc A. oryzae
tir 32°C - 36°C (% 1°C) va khong thé sinh truéng ¢ nhiét d6 cao hon 44°C. Mirc pH t6i uu
cho sy phat trién ctia nAm méc tr 5,0 - 6,0, tuy nhién bao tir co thé nay mam duge ¢ diéu
kién phé pH kha rong tir 2,0 - 8,0 [6]. Duéi kinh hién vi quang hoc, nam mdc A. oryzae
dugc nhan biét voi bao dai sinh bao tir (vesicle) hinh tron duge ndi dai boi chudi bao tir dinh
két v6i nhau. Canh bao tir phan sinh A. oryzae dai, moc 1én tir méi trudng nudi ciy, vo ngodi
tho rap, dau cudi ctia canh bao tir phan sinh 16n, téa ra nhiéu hudng véi nhidu bao tir phan
sinh hinh tron. Nam mdc Aspergillus oryzae thudc 16p Eurotiomycetes; bo Eurotiales; ho
Trichocomaceae. Ndm dugc phan 1ap tir dat trdng, trén cac cdy trong khac nhau nhu la,
dau, hoa hudéng duong, dau tuong, va lta mi [3].

Trong nghién ctru nay, chiing ti tién hanh phan lap va lam thuan nim Aspergillus sp.
tur nguén men thuong mai tai Nhat Ban, sau do thyc hién dinh danh thong qua hinh thai va
ky thuat phan tur dé xac dinh loai nAm phan 1ap duoc la nam A. oryzae. Viéc xac dinh loai nam
c6 y nghia quan trong trong viéc chii dong tao nguén men vi sinh vat phuc vy cho san xuat cac
san pham 1én men.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Nam mdc Asperillus sp. dugc phan 1ap tir san pham men vi sinh Tane Koji (Cong ty
Bio’c, Nhat Ban).

Moi truong PDA ding dé phén 1ap va nudi ciy ndm mdc Aspergillus sp. gom: khoai
tay (250g), duong glucose (20g), agar (20g), nudc cat (1 lit).

Céc dung cuy thiét bi dugc st dung trong nudi cdy, quan sat hinh thai ciia nam.

2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp phdn ldp va lam thudn nam méc Aspergillus sSp.

Men vi sinh Koji (Nhat Ban) 0.1g dugc hoa vao 10 ml nude cat khir tring, lic déu cho
men tan hét. Sir dung phuong phép trang vi sinh vét trén méi truong PDA dé phan 1ap nim
mdc Aspergillus sp.. Pia méi trudng cdy ndm mde duge nudi cdy trong diéu kién 32°C - 35°C
trong 5 - 7 ngay. Cho dén khi, cac tan nim va bao tir duoc xac dinh hinh thai gidng ndm
Aspergillus sp. thi bat dau cdy chuyén va lam thuan trén méi truong PDA. Nam mbc
Aspergillus sp. sau khi 1am thuan dugc bao quéan trong diéu kién 5°C phuc vu cho cac thi nghiém.

2.2.2. Phwong phdp dinh danh loai nam Aspergillus sp.
Phuwong phép dinh danh loai nam Aspergillus Sp. bang hinh thdi

Str dung phuong phap phan loai dinh danh ndm méc Aspergillus sp. bé“mg kiéu hinh
(mau sic, hinh dang, kich thudc tan nim trén moi trudng nudi cdy, canh bao tir phén sinh,
bao tir phéan sinh...), dbi chiéu voi cac két qua nghién ctru nAm mdc Aspergillus sp. trong va
ngoai nudc.
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Phuwong phdp phan logi dinh danh lodi nam Aspergillus sp. bang ky thudt sinh hoc
phan tir

Sau khi x4c dinh dugc cc ching ndm dya trén dic diém hinh thai, cac ching nay tiép
tuc dugc gui dén don vi cung cép dich vu dé dinh danh & muc do phén tu dya vao trinh ty
gene rDNA. Két qua giai trinh tw dwoc phan tich bang cong cu online NCBI BLAST
(https://blast.ncbi.nim.nih.gov).

Nam sau khi dinh danh bang sinh hoc phan tir dugc bao quan trén méi truong PDA
trong diéu kién 5°C cho cac thi nghiém va bao quan dudi dang gidy bot bao tir trong didu
kién -8°C dé sir dung lau dai.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém hinh thai nAm méc Aspergillus sp. phan lap dwgc

Néam Aspergillus sp. phan 1ap duogc trén méi truong PDA (hinh 1A, B) ¢6 tan ndm
mau trang x0p, toc do sinh truong nhanh, sau 4 - 5 ngay phu kin dia nuéi cy petri duong kinh
90 mm. Soi nAm mau tréng, da bao, moc dan xen nhu mang ludi, phat trién nhanh. Tan ndm
c6 tam 16i, ria mép tan nam thap, bén ngoai ria mép 1a 16p nam tring min bao phu. O giita
tam hudng vé phia mép dia la bao tir mau xanh vang dam trén moi trudng nudi cdy PDA, &
dudi mat dia ciy moi truong PDA khong c6 mau (khong sinh sic t6 trén moi truong nudi cdy).

Bao tir xuat hién timg vong déng tim trén dia nim, phat trién tir trong ra ngoai. Bao
tir 6 mau vang xanh, hinh thanh nhiéu trén bé mat tan nim (hinh 1A, 2A) ¢ giai doan dau
(4 - 7 ngay sau ciy) va dan chuyén thanh mau vang nau nhat sau 20 ngay cay (hinh 2B).

Hinh 1. Pic diém hinh thai nAm Aspergillus sp. phan lap dwgc. Hinh thai tan nam Aspergillus sp.
trén mdi trwong PDA sau 4 ngay cay ¢ nhiét dd 32°C (A). Canh bao tir va bao tir phan sinh
nam méc Aspergillus sp. trén méi truong PDA duwéi kinh hién vi quang hoc (B)

Canh sinh bao tir (bao dai) (conidiophores) khong méu, bé mit ¢ gai min, co chiéu dai
phd bién trén 2 mm, dudng kinh 20 - 25 um (hinh 3A), day la dic diém quan trong gitp
phan biét bang quan sat hinh thai ciia nam Aspergillus oryzae véi nAm Aspergillus flavus [1].
Bio tir (conidia) mang dic trung ctia nam Aspergillus sp., c6 hinh cau, kich thugc 5 - 7 pm,
mau nau sang, khong cé gai, don bao, moc trén cac thé binh xung quanh bong vesicle
(hinh 1B, 3B). Bong vesicle ¢6 hinh cau, co dudng kinh tir 15,8 - 19,2 um, 1a noi gin cac
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thé binh (sterigma) toa tia khi non va xé rach thanh nhing day tua v&i chudi bao tir hinh cau
rat dai khi gia. Thé binh c6 mot tang chi yéu c6 hinh chai, c6 kich thudc (8 -12) x (4,5 - 5) pm
(hinh 3). Nhu vay, nhimng dic diém vé kiéu hinh cua ndm phan lap dugc twong dong véi
kiéu hinh cua loai nam Aspergillus oryzae [1][7].

Hinh 2. Pic diém tan nim Aspergillus sp. trén mdi trwong PDA
sau 6 ngay (A) va 21 ngay céy (B)

Hinh 3. B phén sinh bao tir ctia nam Aspergillus sp. Pinh bao dai moc tir té bao chin
(conidiophores) mdi trudng nudi ciy PDA (A). Chudi bao tir nAm Aspergillus sp. quan sat
dudi kinh hién vi quang hoc (40X) (B)

3.2. Két qua dinh danh loai nAm Aspergillus sp. bang ky thuat sinh hec phan tir

A Keét qua gidi trinh tyu (chiéu 5°-3”) gen 16S rRNA cua loai nam phéan lap, (554 bp)
ACATGATCCGAGGTCACCTGGAAAAGATTGATTTGCGTTCGGCAAGCGCCGGC
CGGGCCTACAGAGCGGGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGG
TGCCGCCGCTGCCTTTGGGGCCCGTCCCCCCCGGAGAGGGGACGACGACCCAA
CACACAAGCCGTGCTTGATGGGCAGCAATGACGCTCGGACAGGCATGCCCCCC
GGAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACGGAATTC
TGCAATTCACACTAGTTATCGCATTTCGCTGCGTTCTTCATCGATGCCGGAACC
AAGAGATCCATTGTTGAAAGTTTTAACTGATTGCGATACAATCAACTCAGACT
TCACTAGATCAGACAGAGTTCGTGGTGTCTCCGGCGGGCGCGGGCCCGGGGCT
GAGAGCCCCCGGCGGCCATGAATGGCGGGCCCGCCGAAGCAACTAAGGTACA
GTAAACACGGGTGGGAGGTTGGGCTCGCTAGGAACCCTACACTCGG
TAATGATCCTTCCGCAGGTTCACCTACGGAAA
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B. Két qua Blast Nucleotide trén ngan hang gen NCBI

Aspergillus oryzae NRRL 447 ITS region; from TYPE material
Sequence ID: NR_135395.1 Length: 616 Number of Matches: 1

Range 1: 1 to 536 GenBank Graphic

(7]

Scaore Expect Identities Gaps Strand
972 bits{526) 0.0 533/536(99%) 2/536(0%) Plus/Minus
Query 12 TACATGATCCGAGGTCA-CCTGG-AAAAGATTGATTTGCGTTCGGCAAGCGCCGGLCGRG 69
sosce 536 TALCHATUEAL LA EEAAMMAEAHEMHHELEH LML 477
Query 78 CCTACAGAGCGLGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGCTGC 129
sbict 476 CUTACAGAGUGOET CALAAAGLLLCATALGLTLAGOAT LOGALCLELT GbEbL Ll Tad 417
Query 132 CTTTGGGEGCCCGTcoccccccGGAGAGGGGACGACGACCCAACACACAAGCCGTGCTTGAT 189
s ane LA A ATt
Query 192 GGGCAGCAATGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGLGGCGCAATGTGLG 249
sogen e AT O 22
Query 258 TCAAAGACTCGATGATTCACGGAATTCTGCAATTCACACTAGTTATCGCATTTCGCTGLG 389
sosce 206 HAMGALHEAAHGEEMAHUAHGALM AL HILEL 250
Query 23212 TTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTAACTGAT TGCGATAC 369
sojer 236 THOMCATCGATCLEEEAALEAAGALATE LA EH A AT H AR T EAH LA AL 177
Query 370 AATCAACTCAGACTTCACTAGATCAGACAGAGTTCGTGGTGTCTCCGGCGGGCGCGGGCC 429
soger 176 AMCAMIAGALHEAAMU A LALHEHL R LU LU L L 145
Query 4320 CGeGGCTGAGAGCCCCCOGUGGCCATGAATEGCOGGEECCCOCCGAAGCAACTAAGGTACAG 489
sojer 116 ChbtblteabAGEL LM G L LALLM AL AL <
Query 498 TAAMACACGGGTGGGAGGTTGGGCTCGCTAGGAACCCTACACTCGGTAATGATCCTT 545
sojer 56 TAAMALCALHASLASLHERLU IS ALAM LA LALLM A L H

Hinh 4. Pinh danh nim phan lap bing phwong phap giai trinh tw gen. (A) Trinh ty gen thudc

phan vang ITS ciia loai nAm Aspergillus sp. phan lap; (B) Trinh tw gen thudc phin ving ITS

dwgc doi chiéu so sanh v6i ngan hang gen ITS ciia NCBI sir dung cong cu BLAST Nucleotide

Phan ung PCR dugc thuc hién véi cap moi ITS4 [2] [4] dd khuéch dai dugce doan
DNA c6 kich thudc khoang 554 bp ctia nim Aspergillus sp. (hinh 4A). Gen ma hoa duoc giai
trinh ty va so sanh véi dit ligu trinh ty phan ving gen ITS trén ngan hang gen NCBI stir dung
cong cu BLAST nucleotide (https://blast.ncbi.nlm.nih.gov/Blast.cgi).

Két qua blast trén ngan hang NCBI cho thiy, loai ndm phén lap duoc thudc loai nAm
Aspergillus oryzae véi mirc trong dong dat 99,44%.

4. KET LUAN

Két qua quan sat dic diém hinh thai va két qua dinh danh loai bang k¥ thuat sinh hoc
phan tir déu khing dinh loai ndm phan 1ap dugc twong dong vai loai ndm Aspergillus oryzae.
Két qua nay phu hop v6i ngudn gde loai nam Aspergillus sp. dugc cong bd trong men vi sinh
Tane Koji (Cong ty Bio’c, Nhat Ban) sir dung trong phan 1ap, lam thuan.
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ISOLATION AND IDENTIFICATION OF THE FUNGUS ASPERGILLUS
ORYZAE USED IN FERMENTED RICE MILK PRODUCTION

Mai Thanh Luan, Nguyen Thi Mai, Nguyen Thi Mai Anh, Pham Phuong Anh
ABSTRACT

Aspergillus oryzae is a fungus widely used in food industry for manufacturing
fermented foods due to health beneficial properties and safety. Isolation and identification
of A. oryzae plays an important role in making microbial inoculants for fermentation
processes. The characterization of the isolated fungus was carried out through
morphological observations and the amplification and sequencing of DNA fragments (ITS
regions), achieving the identification of Aspergillus oryzae.

Keywords: Aspergillus oryzae, fermentation food, fungus identification.
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