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Nahién ctru aéc

TUYEN CHON CHUNG NAM MOC CO KHA NANG SINH TONG
HQP ENZYME AMYLASE CAO NHAT TU’ COM RU'QU VA LA
MOT TIEM NANG CHO CONG NGHIEP ENZYME
V6 Phuong Mai, Nguyén Duy Tan, Nguyén Hitu Thanh, Nguyén Pht Tho™
Truong Pai hoc An Giang, Pai hoc Quéc gia Thanh phé Ho Chi Minh
TOM TAT
Muc tiéu: Nghién ctru nay nh&dm muc dich ‘phén 1ap va danh gia kha nang sinh tbng hop
enzyme amylase cao nhét t cac chung ndm médc clia com rwou.

Phu’o’ng phap: Nghién ctru bao gdm viéc phan lap va sang loc ban diu kha naéng phan
giai tinh bot cac chiing nAm méc théng qua s hinh thanh vung trong sudt xung quanh
khuan lac st dung moi trwong tinh bot agar va dung dich i- -6t. Cac chuing tiém nang sau
dé dwoc nubi cay trong mdi trwdng dich tinh bdt va xac dinh hoat tinh enzyme amylase.
Chang nAm méc san xuat amylase cao nhat dwoc dinh danh bang sinh hoc phan tt.
Két qua: Toéng cong cé 14 chiing nAm mébc da dwoc phan 1ap va phan tich d&c diém hinh
thai, quan sat kinh hién vi cling nhw kha ndng phan giai tinh bot. Két qua cho thay chiing
CRBK1 c¢6 hoat tinh amylase cao nhét, dat khoang 70% va 3,5 U/mL, vuot troi so voi
cac ching khac. Phan tich dinh danh bang trinh tw ITS rDNA xac dinh CRBK1 thudc
ching Rhizopus arrhizus, v&i mirc d6 twong dong trén 96% so v&i cac chiing trong co
s& dir liéu GenBank.

Két luan: Nghién clru mé ra tiém nang s dung ngudn ndm méc ban dia dé san xuat
enzyme amylase. Nghién ciru tiép theo sé& tap trung t6i wu héa lén men, cai thién quy
trinh tinh ché amylase tir chiing Rhizopus arrhizus va danh gia tinh n dinh enzyme trong
&ng dung cong nghiép thwe phdm va nang lwong sinh hoc.

Twr khéa: Com rirou, enzyme amylase, phan gidi tinh bot, Rhizopus arrhizus.

SELECTION OF AMYLASE-PRODUCING MOLDS FROM
Com Ruou (SWEET FERMENTED GLUTINOUS RICE) AS A
POTENTIAL CANDIDATE FOR ENZYME INDUSTRY
ABSTRACT

Aims: This study aims to isolate and evaluate the amylase enzyme biosynthesic
capability of fungal strains derived from Com Ruou (Sweet fermented glutinous
rice).

Methods: The research involves the initial isolation and screening of fungal
strains for their ability to degrade starch through the formation of clear zones
around colonies using starch agar and iodine solution. Potential strains were
subsequently cultured in a starch liquid medium to assess amylase enzyme
activity. The strain with the highest amylase biosynthesis was identified using
molecular biology techniques.

Results: A total of 14 fungal strains were isolated and analyzed for morphological
characteristics, microscopic observation, and starch degradation capability.
Results indicated that the strain CRBK1 exhibited the highest amylase activity,
reaching approximately 70% and 3.5 U/mL, significantly surpassing the other

strains.
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ITS rDNA sequencing identified CRBK1 as belonging to the species Rhizopus
arrhizus, with over 96% similarity to strains in the GenBank database.

Conclusion: This research highlights the potential for utilizing indigenous fungal
sources for amylase enzyme production. Future research will focus on optimizing
fermentation processes, improving the purification of amylase from Rhizopus
arrhizus, and assessing the enzyme's stability in food industry and bioenergy

applications.

Keywords: Com ruou, amylase enzyme, starch degradation, Rhizopus arrhizus.

I. PAT VAN PE

Com ruou 1a mot san pham 1én men
truyén thong phd bién tai nhiéu qudc gia
chau A, dugc hinh thanh tir qua trinh 1én
men gao nho su hoat dong cua vi sinh vat,
dic biét 1a nAm mdc va ndm men. Trong
qua trinh nay, cac enzyme thuy phan tinh
bot thanh duong don dé 1én men thanh
ruou, gop phﬁn tao nén huong vi dac
trung cta san pham [1]. Céc chiing vi sinh
vét trong com rugu khong chi dong vai
trd quan trong trong qua trinh 1én men ma
con ¢6 tiém nang tmg dung trong cong
nghiép sinh hoc, dic biét 14 trong san xuét
cac enzyme nhu amylase, protease va
cellulase [2,3]. Tuy nhién, hién nay van
thiéu cac nghién ctu tip trung vao vige
phan 1ap va danh gia kha nang san xuat
amylase cua cac chuing nam mdc tir nguon
nay. Nghién ctru gan dy ctuia Hoang Tuén
Thanh va cs (2024) da phan 1ap dugc 5
ching nim mdc tir com rugu san xuat &
Thanh phé Can Tho, nhung khong khéo
sat kha nang sinh amylase cua cac ching
nay [1]. Tuong tu, nghién cuu cua
Nguyén Huy Thuan vd es (2021) trén
banh men rugu da phan 1ap dugc 17
ching ndm mdc c6 kha niang thay phan
tinh bot, véi hoat do amylase tir 2,0 dén
4,5 U/mL, trong d6 hai chung sinh
amylase cao dugc xac dinh 1a Rhizopus
oryzae [4]. Nhitng nghién ctru nay thuong
khong khai thac hét tiém ning cua céac
chung ndm méc ban dia, din dén viéc
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chua xac dinh dwugc nhiing ngudn tiém
ning mdi cho san xuat enzyme.

Amylase 1a mot trong nhiing enzyme
quan trong nhat trong cong nghiép, dugc
s dung rong rai trong ché bién thuc
pham san xuit duong, dét may va san
xudt bioethanol [5]. Trong ty nhién,
enzyme amylase c6 thé do nhiéu sinh vat
téng hop, dac biét la nam méc thudc céac
chi Aspergillus, Rhizopus va Mucor [6].
Trong sb do, cac ching thudc chi
Rhizopus dugc ghi nhan la c6 kha nang
sinh enzyme amylase manh va thich nghi
t6t voi nhidu diéu kién moi trudng khéc
nhau [3]. Do d6, viéc phan lap va danh gia
kha nang san xuat amylase ctia nAm moc
tr cac nguon tu nhién, nhu com ruou, ¢
y nghia quan trong trong khai thac
enzyme phuc vu cong nghiép sinh hoc.

Trong nghién ctru nay, ching toi tién
hanh phéan 1p va dinh danh cac ching
nam moc tir com rugu bang phwong phap
nudi cdy trén méi truong chon loc va quan
sat dac dlem hinh thai. Cac chung c6 tiém
nang san xuat amylase duoc déanh gia hoat
tinh enzyme bang phuong phap thuy phan
tinh bot va do quang phd. Chung nam
mdc san xuit amylase cao nhat duoc dinh
danh bang sinh hoc phan ttr dya trén viing
gen ITS (Internal Transcribed Spacer).
Két qua thu dugc giup xac dinh chung co
kha nang sinh amylase cao, tur d6 md ra
huéng tmg dung trong san xuat enzyme
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va cong nghiép thuc phim. Nghién ctru co 80 khoa hoc cho viéc ing dung nam
nay khong chi gop phan lam sang to hé vi mdc ban dia trong sin xudt enzyme
sinh vat trong com rugu ma con cung cap  amylase.

II. PHUONG PHAP NGHIEN CUU

2.1. Thu thip méu va phan 1ap nAm méc

Nim mau com rugu dugc mua tir cac  tiét trung, sau do6 thuc hién pha loang lién
cho dia phuong tai Long Xuyén, An tiép vao bén binh khac nhau. Mot luong
Giang, Viét Nam. Mdi mau c6 khéi lwong  nho tir mdi miu dd pha lodng dugc ciy
khoang 100 g, dugc dung trong tii nhya  1€n dia moi truong Potato Dextrose Agar
tiét trung c6 khoa zip, ghi nhan thong tin  (PDA, Himedia, An Do) va u ¢ 37°C
vé dia diém, thoi gian thu thap va diéu trong 48 gid dé hd tro sy phat trién cua
kién bao quan. Cac mau sau d6 duoc van  nam mdc. Cac dong nudi cdy thuan duoc
chuyén ngay dén phong thi nghiém trong  xac dinh dic diém hinh thai va bao quan
hop gilr lanh va bao quan ¢ nhiét d6 4°C  trén mdi truong PDA ¢ 4°C dé phuc vu
dé dam bao tinh 6n dinh sinh hoc. Mau cho cac nghién ciru tiép theo.
com rugu duge hoa trong 10 mL nude cat
2.2. Quan sat dwéi kinh hién vi

Cac chung duoc xac dinh dua trén dic  (Sigma-Aldrich, M§) trén mot phién
diém hinh théi theo khoa phan loai cia  kinh, va cach sip xép bao tir duoc quan
Constantine (2007) [7]. Ca dic diém vi sat dudi kinh hién vi Olympus CX23
mo va vi mo cia cic chung déu dugc quan  (Nhat Ban). Trong quan sat vi md, mau
sat. Dé xac dinh vi mo, bao tir duge hoa  séc, két cau va hinh dang cua cac khuéan
trong dung dich lactose phenol blue lac dugc ghi nhén va phan tich.
2.3. Sang loc ban d4u cac chiing nAm méc sinh tong hgp enzyme amylase

Sang loc ban dau cho san xudt Buc). Sau do, cac dia duge d6 day dung
amylase tir cac nAm mdc phan 1ap duoc  dich i-6t. Su hién dién cua ving trong
thyc hién bang cach sir dung méi truong  sudt xung quanh khuan lac cho thiy su
tinh bot agar két hop véi dung dich i-6t  san xuat amylase. Dé danh gia hiéu suit
(0,4% KI+0,2% I, Sigma-Aldrich, My).  phan giai, duong kinh cua ving trong subt
Cac ching ndm méc duoc cdy vao mdi  xung quanh khudn lac dugc do bing
truong PDA chura 1% tinh bt vau ¢ 28 = thude ké [8].
2°C trong 24 gio trong ti am (Memmert,
2.4. Pinh lwgng kha niing sinh tong hop enzyme amylase ciia cic chiing nim méc

Cac chung ndm modc duoc sang loc  méi truong dugc diéu chinh vé 6,9 va hép
dinh luong kha ning san xuat amylase tiét trung ¢ 121°C trong 15 pht. Ném
trong moi truong dich tinh bot, bao gdm  mde duge nudi cdy trén méi truong PDA
c4c thanh phan: tinh bot hoa tan (20 g/L,  trong 7 ngdy & 30°C. Dung dich Tween 80
Xilong, Trung Qudc), KH-POs (14 g/L, (Sigma-Aldrich, M¥) vdi nong d6 0,1%
Xilong, Trung Qudc), NHaNOs (10 g/L, duogc sir dung dé phan tan va hoa tan bao
Xilong, Trung Qudc), KCI (0,5 g/L, tr. Mudi mililit dung dich bao tir (1 x 10°
Xilong, Trung Qudc), MgSO4-7H:0 (0,1  bao ti/mL) duoc chuyén vao 90 mL dung
g/L, Himedia, An Do) va FeSO+7H0 dich mdi truong va khudy tron & 200
(0,01 g/L, Himedia, An D¢). P6 pH ciia  vong/phat & 30°C trong 3 ngay. Sau do,
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cac nudi cdy dugc ly tim & 5.000
vong/phut va 4°C trong 15 phut. Dung
2.5. Xac dinh hoat tinh enzyme amylase

Hoat tinh enzyme amylase dugc danh
gi4 bang hai phuong phap. Phuwong phap
dau tién danh gid thong qua sy giam
cuong do mau xanh cua tinh bdt trong
phan Gng voi i-bt. Cu thé, téng cong 10
mL dung dich tinh bt 2% (trong dung
dich dém pH 6,5) dugc tron véi 2 mL
dung dich enzyme thd va u ¢ 55 °C thoi
gian 10 phut trén bé diéu nhiét Memmert
(Puc). Phan tmg duogc dimg lai biang cach
thém 5 mL dung dich HCI 5 N (Xilong,
Trung Qudc), sau d6 khudy tron trong 10
phut. Hon hop phéan tmg duoc trung hoa
bang 2 mL NaOH 4 N (Xilong, Trung
Quédc) va dinh mirc vé 100 mL bang nudc
cat. Sau d6, 1ay 5 mL hdn hop thém vdi 5
mL dung dich i-6t 2% va do d6 hap thy &
680 nm trén may quang phé UV-Vis
(Thermo Fisher, M§). Mot mau ddi chimg
dugc chuan bi theo cling quy trinh, trong
do6 2 mL dung dich dém phosphate dugc
thay thé bang dung dich enzyme tho. Hoat
tinh amylase dugc tinh todn theo cong

dich enzyme thd sau ly tdm dugc phan
tich xac dinh hoat tinh amylase [9].

thirc: Hoat tinh amylase (%) = 100 > (B -
A)/ B, trong do B 1a do hép thu clia mau
trang va A 1a do hdp thu cua mau thu
[10,11].

Phuong phap thur hai danh gia thong
qua ham lugng glucose dugc tao thanh.
Theo do, tron 1 mL tinh bot 2% w/v (pH
6,5) v6i 1 mL dung dich enzyme thé vau
¢ 55°C thoi gian 10 phat trong mot
Waterbath. Phan tng duogc dimg lai bang
cach thém 6 mL axit 3,5-dinitrosalicylic
(Sigma-Aldrich, M§y). Cac ong nghiém
sau d6 dugc dun soi trong 5 phut trudce khi
do do hip thu & 540 nm trén may quang
phé UV-Vis (Thermo Fisher, M¥). Ham
lugng glucose giai phong dugc dinh
luong dua vao duong chudn glucose
(Sigma-Aldrich, My). Mdt don vi hoat
tinh dugc dinh nghia la s6 micromol
duong khtr (biéu thi dudi dang glucose
trong dwong) dugc san xuit modi phut
dudi cac diéu kién thi nghiém [10, 11].

2.6. Pinh danh phan tir chiing nAm mdc san xuit amylase cao nhit

Chiét xuat acid deoxyribonucleic
(ADN) b0 gen dugc thuc hién theo
phuong phdp nhu moé ta trudc diy cua
Zhang et al. (2010). Cu thé, sinh khdi nAm
mdc duoc thu thap tir mdi truong nudi cdy
PDA sau 7 ngay va nghién trong nito long
bang chay si. Sau do, 500 pL dém chiét
xuit CTAB 2% (Sigma-Aldrich, M¥)
chira NaCl 1,4 M, Tris-HCI 100 mM (pH
8), EDTA 20 mM (pH 8) va B-
mercaptoethanol 0,2% duoc thém vao
mau. Hon hop duoc u & 65°C trong 30
phit, thinh thoang d4o nhe. Tiép theo, qua
trinh tinh ché duoc thuc hién véi dung
dich phenol:chloroform:isoamyl alcohol
(25:24:1, Sigma-Aldrich, My), sau do ly
tam & 12.000 vong/phut trong 10 phat ¢
4°C @é thu pha nu6e. ADN duoc két tia
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bang isopropanol lanh (-20°C, Merck,
Puc), sau d6 rira hai lan bang ethanol
70% va hoa tan trong 50 pL nu6c khong
co nuclease (Invitrogen, My) [12]. bé
khuéch dai phan @mg chudi polymerase
(Polymerase Chain Reaction — PCR), 1
puL chiét xuit DNA duoc st dung lam
khuon mau. Cac mdi phd quat cho ving
gen ITS, cy thé 1a ITS1 (5°-TCC GTA
GGT GAA CCTGCG G-3’) vaITS4 (5°-
TCC TCC GCT TAT TGA TAT GC-3’),
da duogc st dung cho xac dinh phan tu.
Céc diéu kién chu ky PCR dugc thiét 1ap
trén may PCR Bio-Rad T100™ Thermal
Cycler (Bio-Rad, M§) bao gdm bién tinh
ban dau & 95°C trong 5 phut, sau d6 1a 30
chu ky bao gdm bién tinh ¢ 95°C trong 30
gidy, gin & 55°C trong 30 gidy va kéo dai
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& 72°C trong 1 phut, véi kéo dai cubi
cung & 72°C trong 5 phat. Cac san phim
khuéch dai duoc tinh sach bang bo tinh
sach FavorPrep™ GEL/PCR (Favorgen,
bai Loan) va phan tich trén gel agarose
1,2%. Céc san phiam PCR tinh sach sau
do6 duogc giai trinh ty va so sanh véi trinh
2.7. Phén tich thong ké

Mdi phép do duoc thuc hién ba lan
doc 1ap (n=3), két qua dugc biéu dién
dudi dang gia tri trung binh = d¢ léch
chuan. St dung phin mém

III. KET QUA

tw tham chiéu c6 sin trén NCBI GenBank
(http://www.ncbi.nlm.nih.gov/blast) ~ dé
dinh danh. Str dung phan mém MEGA 11
dé xay dung cdy phat sinh loai dya trén
trinh tr ITS rDNA bang thudt toan
Neighbor-Joining v&i bootstrap 1.000 lan
lap lai [9].

STATGRAPHICS dé phan tich phuong
sai (ANOVA) va kiém dinh Duncan cac
trung binh nghiém thrc.

3.1. Két qua phan lap cac chiing nim moc

Bang 1. Cac chung nam moc dwoc phan ldp tir com rwou thu thap tai Long Xuyén, An

Giang
Chung nam méc Hinh thai khuan ty Quan sat dudi kinh Chung nam
hién vi du doan

CRMBI, CRMB2, Sy phat trién dang soi  Céc sgi nfim co vach  Aspergillus
CRMXI1,CRMX2,  mau vang nhat pha ngan, cudng bao tir spp.
CRMQI, CRMQ2,  chut xam chuyén sang  khong phan nhanh

mau vang nau khi dau bao tir hinh cau.

hinh thanh bao tu.
CRLX1, CRLX2, Soi ndm moc vong Soi nam khong ¢ Mucor spp.
CRLX3, CRLX4 tron trén khéng, mau  vach ngan véi cac

trang, sau do chuyen
sang nau va sam mau
khi trai qua qua trinh

bao tir thang mang
nhiéu bao tr hinh
cau.

hinh thanh bao ttr.

CRBK1, CRBK2,
CRMX3, CRMX4

hinh thanh bao ttr.

S¢1 nam mau trang,
thon dai va sam mau
khi trai qua qua trinh

Soi nam khong ¢
vach ngan, phan
nhanh dai voi bao tor
hinh ciu.

Rhizopus
spp.

Tt 5 miu com ruou, nghién ctu da
phan lap dugc 14 ching ndm méc voi dic
diém hinh thai va quan sat kinh hién vi
nhu mo ta & Bang 1. Cac chung CRMBI,
CRMB2, CRMX1, CRMX2, CRMQ1 va
CRMQ2 cho thdy su phat trién cua hé soi
ndm mau vang nhat pha chat xam, dan
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chuyén sang mau vang nau khi bao tir
hinh thanh. Quan sat dudi kinh hién vi,
cac soi nam c6 vach ngin, cudng bao tir
khong phan nhanh voi dau bao tr hinh
cdu, cho thiy dic diém dién hinh cua
Aspergillus spp. Trong khi do, cac chung
CRLX1, CRLX2, CRLX3 va CRLX4
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phat trién v6i hé sgi moc thanh vong trén
khong, ban dau c6 mau tring, sau d6
chuyén dan sang niu va sAm mau khi bao
tur hinh thanh. Quan sat kinh hién vi cho
thdy cac soi nam khong co6 vach ngan, bao
dai thang mang nhiéu bao tir hinh cau, dic
trung ctua Mucor spp. Cudi cing, céc
chung CRBKI1, CRBK2, CRMX3 va
CRMX4 c6 hé soi mau tring, dai va trd
nén sim mau khi bao tir hinh thanh. Quan

sat kinh hién vi cho thdy soi nam khong
c6 vach ngan, phan nhénh dai véi bao tir
hinh cau, phu hop véi dic diém cua
Rhizopus spp. Nhu vy, két qua phan 1ap
tir mau com ruou cho thiy sy hién dién
cia ba nhém nidm mdc chinh 13
Aspergillus spp., Mucor spp. va Rhizopus
spp., trong d6 Aspergillus spp. c6 mat &
nhiéu mau nhét.

3.2. Sang loc ban ddu vé kha ning phan giai tinh bot

Bang 2. Kha ndng phdn gidi tinh bt ciia cdc ching nam méc dwoc phan ldp tir com

rwou thu thap tai Long Xuyén, An Giang

Chung nAm méc ~ DPuong kinh khuan ~ Puong kinh ving ~ Chi s6 phan giai
lac* (mm) phéan giai* (mm) tinh bot** (%)
CRBK1 41,00 + 1,009 40,67 + 2,65 99,19
CRBK2 9,50 + 1,00M0 4,67 +0,58¢ 31,11
CRLX1 70,50 + 2,50° 17,67 + 2,084 25,06
CRLX2 11,00 + 1,03M 8,00 + 1,00" 72,73
CRLX3 9,00 + 1,001 6,33 + 0,58 70,37
CRLX4 13,33 + 1,00¢ 12,33 + 1,53¢ 92,50
CRMBI 66,17 +1,26° 33,67 +1,15° 50,88
CRMB?2 36,00 + 1,00° 35,67 +1,53P 99,07
CRMQ!I 11,50 + 1,50¢" 1,33 +£0,58" 11,59
CRMQ2 8,50 + 0,50 7,33 +0,58" 86,27
CRMX1 40,50 + 0,501 39,00 + 2,522 96,30
CRMX2 17,00 + 1,00° 16,00 + 2,004 94,12
CRMX3 45,00 + 1,30° 30,67 + 2,52¢ 68,15
CRMX4 34,00 + 1,00° 33,67 + 1,00 99,02

* Cdc chit cai khac nhau trong cung mot cot thé hién sur khdc biét c6 y nghia thong ké (p <
0,05, kiém dinh Duncan). **Chi s6 phdn huy tinh bot dugc tinh bang ty 1é phan tram giita
tong duwong kinh cua vung phan gidi va dwong kinh khuan lac.

Két qua phan giai tinh bot cia cac
chung nam mdc phan 1ap tir com rugu cho
thiy c6 su khac biét dang ke gilia cac
ching vé kha ning phat trién s01 nam,
duong kinh ving phan giai va chi s6 phan
huy tinh bot (Bang 2). Chi s6 phan giai
tinh bot phan anh hiéu suit san xuat
enzyme amylase ngoai bao cua nam moc
trén moi trudng ran chira tinh bot. Chi s6
phan giai tinh bot cang cao cho thiy ving
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phan gii 16n hon so véi kich thudc khuan
lac, dong nghia vai viée ching nim méc
tiét nhidu enzyme amylase ra méi truong
va c6 kha nang phan giai tinh bdt manh.
Trong s6 cac ching dugc khao sat,
CRBK1, CRMB2, CRMX1 va CRMX4
c¢6 kha ning phan giai tinh bot cao nhat
v6i chi s6 phan giai tinh bot 1an luot 1a
99,19%, 99,07%, 96,30% va 99,02%,
dong thoi ciing co ving phan giai 16n (>
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33,67 mm). Pac biét, CRBK1 c6 mic
tang trudng soi ndm nhanh (41,00 mm) va
vung phén giai rong nhat (40,67 mm), cho
thdy kha nang phan huy tinh bot manh mé&
(Hinh 1). Nguoc lai, cdc chuing CRMQI,
CRLX1 va CRBK2 c6 murc phan huy tinh
bot thip nhat, v6i chi sé lan luot 1a
11,59%, 25,06% va 31,11%, di kem véi
vung phan giai nho (< 17,67 mm). Cac
ching nay thé hién su phat trién han ché
va hiéu suat phan huy tinh bot kém hon
dang ké so voi cac chung co chi sb cao.
Nhém céc ching con lai nhu CRMX2
(94,12%), CRLX4 (92,50%) va CRMQ2

CRBKI1

(86,27%) cling c6 kha nang phan giai tinh
bot tuong ddi cao, mic du mic do phat
trién soi nidm va ving phan giai co sy
khéac bi¢t. Tom lai, trong s6 céc ching
duoc khao sat, CRBKI1 ¢ chi sb phan
giai tinh bot cao nhat (99,19%), vuot troi
hon so v6i CRMB2 (99,07%) va CRMX1
(96,30%). Két qua nay cho thdy CRBK1
¢6 hoat tinh amylase manh nhat va 1 ing
vién tiém ning dé nghién ctru sau hon cho
céc Gmg dung cong nghiép lién quan dén
enzyme amylase.

Hinh 1. Puong kinh ving phén gidi tinh bét ciia ching nam méc CRBK1
(d=40,6 cm) va CRMB2 (d=35,6 cm)

3.3. Khi ning sinh tong hop enzyme amylase
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Hinh 2. San xuat amylase cua cdac chung nam moc phan lap tir com ruou.

(A) Hoat tinh amylase (%) duogc xac dinh dya trén su gidam cuong d¢ mau xanh cua phiic
hop tinh bdt-iodine, (B) Hoat tinh amylase (U/mL) dugc do thong qua lugng duong khir giai
phong, x4c dinh bang phuong phap axit dinitrosalicylic. Cac chir cai khac nhau & dau cot biéu
thi su khac biét c6 y nghia théng ké (p <0,05; kiém dinh Duncan)
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Phén tich hoat tinh amylase (U/mL),
két qua dinh lugng cho thiy CRBK1 tiép
tuc thé hién kha ning san xuat amylase
cao nhat (~3,5 U/mL). Cac chung
CRMBI1, CRMB2 va CRMXI1 ciing c6
hoat tinh amylase cao, dat tur 2,5-3,0
U/mL. Nhom cac chiung CRBK2,
CRLX1, CRLX3, CRMQ1 va CRMQ2

c¢6 hoat tinh thip hon (dudi 2,0 U/mL),
cho thay kha ning san xudt enzyme han
ché. Nhin chung, CRBKI, CRMBI,
CRMB2 va CRMXI la nhung chung nam
mbc ¢co tiém nang cao trong san xuat
amylase, c6 thé duoc nghién ctru va tmg
dung trong cong nghiép thuc pham hoic
thiy phan tinh bot.

3.4. Pinh danh phan tir chiing nAm méc sinh amylase cao nhét

Két qua dinh danh chung nim mdc
CRBK1, chung c6 hoat tinh amylase cao
nhat, dugc xac dinh dua trén phéan tich
trinh ty gen ITS. Két qua BLAST cho
thiy chung CRBKI c6 muc do tuong
ddng cao nhat véi loai Rhizopus arrhizus,
véi ti 1€ nhan dang 1€n t61 96,47 — 96,98%
so v6i cdc trinh ty tham chiéu trén
GenBank (PQ633980.1, PQ634024.1,
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PQ634021.1, MG437412.1, v.v.). Két qua
cay phat sinh loai Hinh 3 ghi nhén chiing
CRBKI1 dugc nhom cung voi cac chung
R. arrhizus trong cady phat sinh loai.
Nhanh chita CRBK1 ¢6 dd hd tro cao,
ching to mbi quan hé gan giii voi loai R.
arrhizus hon so voi cac loai Rhizopus
khéc nhu Rhizopus sp. hoac R. oryzae.

Rhizopus arriiizus (PQ634023.1)

Rhizopus arrhizus (PQ634021.1)

Rhizopus arrfizus (PQ634024.1)

= Rhizopus arrhizus (PQ633980.1)

Rhizopus arriizus (PQ633973.1)

Rhizopus arritizus (PQ633965.1)

Rhizopus sp. (PQ168582.1)

Rhizopus arrhizus (MG437412.1)

Rhizopus arrhizus (MN958838.1)

Rhizopus arrhizus CRBK1

Rhizopus arvhizus (KY621321.1)

Hinh 3. Cdy phdt sinh lodi ciia ching nam méc CRBK1 duoc xdy dung bang cdch so
sanh trinh tir gen ITS rDNA sir dung phan mém MEGA 11 voi phan tram gid tri
bootstrap (1.000 lan lap lgi)
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IV. BAN LUAN

Nghién ctru nay da thanh cong trong
viéc phén lap va xac dinh nhiéu chung
nam moc tir com rugu, mot san pham 1én
men ndi tleng voi su da dang sinh hoc
phong phu. Trong s cac chung phén lap,
cac thanh vién thudc chi Rhizopus,
Aspergillus, va Mucor d3 dugc tim thiy,
trong d6 Rhizopus 1a chi chiém wu thé véi
hoat tinh amylase manh. Két qua nay phu
hop v6i cac nghién ctru trude d6 cho thiy
cac loai Rhizopus dong vai tro quan trong
trong quy trinh 1én men truyén thong, dic
biét la trong qua trinh thuy phan tinh bt
[13]. Su chiém wu thé ctia Rhizopus trong
qué trinh Ién men com ruou c6 kha nang
12 do kha ning tiét ra cac enzyme thuy
phan manh mé, giip phan huy tinh bot
thanh cac duong lén men mot cach hi¢u
qua. Quan sat nay ciing nhat quan véi mo
ta cua Lennartsson ef al. (2014) [3] da bao
céo rang céc loai Rhizopus dong gop déng
ké vao qua trinh chuyén dbi tinh bot thanh
duong trong san xudt thuc pham va do
ubng 1én men, dic biét 1a ¢ Pong Nam A.

Két qua sang loc kha ning san xuét
amylase cho thiy tat ca cac ching phan
lap déu co hoat tinh enzyme, tao ra cac
ving trong sudt trén mdi trudng tinh bot.
Dic biét, ching CRBK1 thé hién hoat
tinh amylase cao hon déng ké so véi cac
chung khac, voi kha nang phan giai tinh
bot 1o rét. Hau het cac nghién ctru vé
amylase tir ndm modc, dic biét trong cac
ung dung thuong mai, chu yeu tap trung
vao cac loai Aspergillus, c6 thé do su phd
bién rong rdi va yéu cau dinh dudng
khong khit khe cua chung [14]. Tuy
nhién, nghién ciru ndy da chi ra rang cac
loai Rhizopus, cu thé 1a CRBKI, dugc
phan 1ap tr miu com ruou, san xuét
amylase cao hon so vo1 Aspergillus.
Gibéng v6i nghién cu ndy, Ayogu va
Amadi (2009) da phan 1ap Rhizopus
nigricans, 1odi nay ciing san xudt mot

53

luong amylase dang ké trong moi trudng
don gian trong moi trudong don gian la
ngd nghién lude [15].

Chung san xudt amylase manh nhat,
CRBK1, da duoc xac dinh 1a R. arrhizus
thong qua phan tich phan tir. Loai ny ndi
tiéng v6i kha nang enzym da dang, dac
biét trong viéc san xuat amylase, protease
va lipase [13,16]. Hoat tinh amylolytic
manh mé& cia nd cho thiy vai trd quan
trong trong qua trinh dudong hoa cua lén
men com rugu truyén thong. Ngoai ra,
kha ning phan huy tinh bt hi¢u qué cua
R. arrhizus CRBK1 goi y rang n6 c6 thé
dugc tmg dung trong nhiéu linh vuc cong
nghé sinh hoc khac nhau. Cac enzyme thu
dugc tir cac loai Rhizopus da dugc Gng
dung rong rii trong nganh thyc pham, san
xuat bia va bioethanol nhd kha ning thay
phan tinh bot thanh duong Ién men [17].
Trong nghién ctru nay, chung CRBKI
dugc xac dinh thudc loai Rhizopus
arrhizus, ndi bat v6i kha ning san xuat
amylase manh mé&. So vdi cac chiing ndm
mdc khac, CRBKI thé hién hoat tinh
amylolytic cao hon, cho thdy tiém ning
ung dung trong qua trinh thuy phan tinh
bot. Hon nira, khi so sénh véi cac chung
Aspergillus di biét c6 kha nang sinh
amylase cao (hoat tinh amylase la 30,8%)
[10], CRBK1 c6 thé 13 mot lua chon thay
thé hiéu qua nho vao hoat tinh manh (hoat
tinh amylase 1a 70%) va su thich nghi t6t
v6i diu kién 1én men truyén théng Piéu
nay goiy rang CRBKI co thé duogc khai
thac dé phat trién enzyme amylase ing
dung trong cong nghiép mot cach bén
virng va hiéu qua hon.

V6i hoat tinh amylase manh dugc
quan sat thdy & R. arrhizus CRBK1, tiém
nang Ung dung cua nd la rd rang. R.
arrhizus dugc cong nhan la mdt vi sinh
vat 1én men cong nghi¢p quan trong va da
dugc Cuc Quan ly Thyuc phém va Duoc
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pham Hoa Ky (FDA) cip trang thai Puogc
cong nhan chung la An toan (GRAS) [13].

Tuy nhién, van can c6 nhirng nghién clru
tiép theo dé t6i uvu hoa quy trinh san xudt
va ung dung amylase tir R. arrhizus. Céac
yéu t6 nhu thanh phan co chét, diéu kién
1én men va quy trinh tinh ché enzyme can
dugc kham pha nham nang cao hiéu suat
va d6 6n dinh. Bén canh d6, viéc danh gia
hiéu suit cia ching nay trong cic quy
trinh cong nghiép quy mé 16n s& cung cap

V. KET LUAN

Nghién ctru nay da phan 1ap va danh
gia kha nang sinh enzyme amylase cua
cac ching ndm modc tir com rugu. Két qua
cho thay chung CRBK1, dugc dinh danh
la R. arrhizus, c6 hoat tinh amylase cao
nhat, dat ~70% va 3,5 U/mL trong diéu
kién nudi cdy sir dung méi truong dich
tinh bot & pH 6,9, nuoi & 30°C trong 3
ngay voi toe do lic 200 vong/phit, vuot
troi so voi cac ching khic. Diéu nay
khang dinh tiém ning tng dung cua R.
arrhizus (CRBK1) trong céc nganh cong
nghiép thuc pham va san xuét bioethanol.
Viéc str dung ngudén ndm mdc ty nhién tir

Loi cam on

Bai bao 1a mot phan két qua luan van
thac s cua hoc vién V6 Phuong Mai. Téc
gia cam on su giup do cua Khu Thi
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