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ABSTRACT

The study was carried out to isolate and select a Monascus strain capable
of producing pigment from rice and soil samples in Da Nang City. The
antibacterial and antioxidant activities of the pigment extracts were
investigated by the agar well diffusion method and the ABTS+ free
radical scavenging ability. The results showed that 9 strains belonging to
the genus Monascus were isolated, in which, strain M4 had the highest
red and yellow pigment content, respectively, 1271.12+£96.58 AU/g and
3996.3+ 2.413 AU/g. Strain M4 was identified as Monascus purpureus by
using ITS gene sequencing. In addition, the pigment extract of strain M4
showed strong antioxidant activity (87.86+0.40%) and antagonistic
ability to Escherichia coli and Samonella typhirinum.

TOM TAT

Nghién cieu dwoc thuc hién nham phan ldp va tuyen chon chung nam
thudce chi Monascus ¢é kha nang sinh sdc to tir cdc mau gao, mau dat tai
thanh phé Pa Nang Bén canh do, hoat tinh khdang khudn va khdng oxy
héa cua dich chiét sdc t6 ciing dwoc khao sat bang phuong phap duc 1o
thach va kha néang bdt goc tw do ABTS+. Két qua cho thdy da phan ldp
duoe 9 ching nam thuée chi Monascus, trong do, ching M4 cho ham
lirong sdc t6 do va sdc t6 vang cao nhdt lan heot la 1.271,12+96,58 AU/g
va 3.996,3+2,413 AU/g. Ching M4 da duoc dinh danh thudc loai
Monascus purpureus bang phuong phdp gidi trinh tw gene ITS. Ngodi ra,
dich chiét sdc t6 ciia chung M4 c6 hoat tinh chong oxy héa khd manh
(87,86+0,40%) va dong thoi c6 kha nang khdng Escherichia coli va
Samonella typhirinum.

ctia san pham. San xuat cac sac to ty nhién nhu

1. GIOI THIEU

Séc td co vai trd quan trong ddi véi sirc khoé cua
con nguoi va dong vat nho kha nang tang cuong dap
rng mién dich, bat cac gbc oxy hoa va bao vé té bao.
Viéc str dung sac t ty nhién dugc nguoi tiéu dung
chap nhan hon so véi sic t6 téng hop vi tinh an toan
cua no. Sy da dang hoa cac nguén S4c t6 tu nhién s&
hd tro viéc st dung céac sic to an toan cho sic khoe
con ngudi va cai thién ham luong chit dinh dudng
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carotenoids, anthocyanin va diép lyc co thé dat duoc
thong qua viéc chiét xut tur thuc vat, dong vat hodc
bing cach tong hop 1én men nim men va tao
(Mapari et al., 2009; Dufossé et al., 2014).

Mot trong nhiing lya chon thay thé cua ngudon
sac to tu nhién 1a san pham thir cip caa Monascus
spp. Sac t ¢6 trong Monascus spp. 1a hdn hop cua
nhiéu loai sic t6 khac nhau. Trong d6, monascin va
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ankaflavin (sic t6 vang), rubropuncatin va
monascorubrin (sic té da cam), rubropunctamine va
monascorubramine (sic t6 do) 1a cac loai sic t6 quan
trong dwoc chu y. Cac nim thudc chi Monascus tong
hop cac sic to thong qua con dwdng sinh tong hop
polyketide, dac biét polyketide synthase va synthase
axit béo co vai tro thiét yéu (Jiizlova et al., 1996;
Hajjaj et al., 2012).

Feng et al. (2012) da chi ra cac sic té dugc tong
hop tir Monascus spp. c6 nhiéu hoat tinh sinh hoc,
nhu chéng viém, chéng ung thu, chdng vi khuan,
chira bénh tiéu duong va chng béo phi (Akihisa et
al., 2005). Theo Xu et al. (2017) cho thay statin,
monacolin L, va sic t6 do, rubropunctatin tir gao 1én
men do thé hién tac dung trc ché tang sinh té bao ung
thu rdt manh; rubropunctatin ¢6 thé so sanh vdi
thuéc chdng ung thu cis -platinum, taxol va 10-
hydroxy-camptothecin (HCPT) trong cac gia tri
1Csp ctia chung. Monacolin L va rubropunctatin phat
huy tac dung chdng ung thu thong qua tac dung wc
ché telomerase. Monacolin L va rubropunctatin ¢
tac dung wc ché telomerase twong tu nhu thudc
chéng ung thu cis -platinum, trong khi thubc chéng
ung thu HCPT c¢6 tac dung uc ché telomerase yéu
trong xét nghiém TRAP-PCR. Trong khi do,
rubropunctatin v cis -platinum khong thé hién hoat
tinh cam tng chét theo chuong trinh manh nhu
momacolin L va HCPT. Tai Viét Nam, hién chua
co nhleu cac nghién ctru vé kha ning tao Sac t6 cua
cac vi nAm thugc Monascus. V6i mong mudn tuyén
chon thém cac loai nam Monancus c6 kha nang sinh
sic t6 cao, nghién cuu tuyen chon ching Monascus
sp ¢0 kha nang tao sac t6 do va sic t6 vang cao dugc
thuc hién dong thoi khao sat hoat tinh khang khuén
va khang oxy hoa cua dich chiét sic té do va sic to
vang.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Ba mau gao mdc do cua giong laa VNR20,
VNRS&8, HN6 duoc trong tai thon I:hor}g Nam, xa
Hoa Chau, huyén Hoa Vang va 05 mau dat trong ngd
cua hop tac xa La Huong, thanh pho Da Nang. Céc
mau dugc thu thap trong céc lg tiét trung va chuyen
dén phong thi nghiém trong diéu kién vo tring.

2.2. Phwong phap

2.2.1. Phdn lap va dinh danh so bo

Mot gram mau (mau gao hoic mau dat) dugc
déng nhét trong 99 mL nudc sinh 1y vo trung 0,85%
va tién hanh pha loang theo day nong d6 102 dén 10
’; hat 0,1 ml dich huyén phu da pha lodng & cac nong
d() cy trén moi truong PDA c¢6 chira 200 g/L khoai
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tay; 20 g/L glucose; 20 g/L agar, chloramphenicol
30 mg/mL va gilr & 28°C trong 3 ngay.

Tat ca cac khuan lac phéan 18p duoc xac dinh
bang cac phuong phap truyén théng bao gom quan
sat hinh thai khuan lac, quan sat dudi kinh hién vi
quang hoc nhu cuong bao tir dinh (conidiophores),
bao tir dinh (conidia), soi ndm (hyphae) va sir dung
khoa phan loai ciia Barbosa et al. (2017) va Jia et al.
(2017). Céc khuan lac dugc lam thuan bang cach
nudi cdy lién tiép trong méi truong long, moi truong
dia va duoc bao quan ¢ 4°C.

2.2.2. Tuyén chon cdc ching nam Monascus spp.

6 kha néng sinh tong hop sdc to do, vang
va nudi cdy cde chung nam Monascus spp.
trén cac dia moi truong PDA

Dich huyén phu bao tir dugc tao ra bang cach
chuyén 3 mL nu6c cit vo tring vao dia nudi cdy,
ding que cdy cao trén bé mat khuan lac dé thu huyén
phii bao tir vai mat do 107 bao ti/mL. Tiép theo, mot
mL dich huyén phi bao tir dugc cay vao 250 mL
moi truong PDA véi toe do lic 120 vong/phut &
28°C trong 7 ngay. Sinh khéi nAm duoc loc va rira
hai 1an, mdi lan véi 20 mL nuéce cat. Sau do, sinh
khdi ndm dugc sdy kho 24 gio & nhiét d6 50°C va
nghién nho; b6 sung ethanol 70% vao mau da nghién
theo ty 1€ 1:20 vau ¢ 30°C trong 12 gio; ly tdm 5000
vong/phut trong 10 phut dé thu dich ndi. Dich néi
dugc pha lodng v6i 70% ethanol Do hap thu duoc
do & cac bude song 410 nm (sic té vang) va 505 nm
(sic t6 do) v6i mau ddi chiung 4m 1a 70% ethanol.
Két qua dugc tinh bang don vi hap thu (AU/g) theo
cong thirc: AU/g = Abs x (10/0,5) x df, trong dé:
AU/g: Tong s sic té hip thu trén gram, Abs: do hip
thu mau, df: hé sé pha lodng.

2.2.3. Pinh danh ching nam diea trén viéc gidi

trinh tyw 1TS

Sau khi chon ra ching nam Monascus sp. c6 kha
nang sinh tong hop sic td do va sic t6 vang cao nhét,
dinh danh bang phuong phép giai trinh ty ving ITS
duoc tién hanh thyc hién. Dé thu dugc sinh khéi soi
nim, cac ching nam Monascus sp. tuyén chon dugc
nudi cdy trong méi truong PDA long da khir tring &
28°C trong 3 ngay. Dung dich nuéi ciy duoc ly tim
& 4°C, 8000 vong/phut trong 10 phut. Két tua duoc
thu thap va rira ba lan bang nudc mudi. Viéc tach
chiét DNA tong s6 duoc tién hanh theo phuong phép
CTAB.

Phan ting khuéch dai vung gene ITS dugc thuc
hién bang phan tng PCR c¢6 chira 2X master mix
(Phusa Biochem); 1 pmol méi ITSI (5°-
TCCGTAGGTGAACCTGCGG-3’), 1 pmol mdi
ITS4 (5-TCCTCCGCTTATTGATATGC-3%), 80-
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100 ng DNA. Chu trinh nhiét cua phan ung PCR bao
gdm, 95°C trong 5 phut; 35 chu ky gom: 95°C trong
30 gidy, 55°C trong 30 giay, 72°C trong 2 pht; va
két thiic & 72°C trong 15 phut. Giai trinh ty gene
duoc tién hanh tai Cong ty First BASE - Malaysia.
Cong cu BLASTn trén website NCBI dugc st dung
dé tim kiém trinh tu trong dong cho két qua.

2.2.4. Phuong phap khao sat hoat tinh khang

oxy héa va khang khudn

Kha nang loai bo gdc tu do dwoc xac dinh bang
phuong phap khu mau ABTS+ (Re et al., 1999).
Dung dich ABTS+ bao gém dung dich ABTS 7 mM
va 10 mL dung dich K;S;0s 2,45 mM. Dung dich
duogc u trong téi 16 gio, sau d6 pha lodng bing
ethanol dé thu dugc mat do quang 0,7+0,05 & budc
song 734 nm. Hoat dong trung hoa gdc ty do ABTS+
duoc tién hanh khao sat bang cach cho 10 pL dich
chiét sic t6 cua Monascus spp. vao 990 uL ABTS+.
Hon hop phan tg dugc G trong thoi gian 6 phit va
do d6 hap thu quang phé & budc song 734 nm.

Kha ning bat gc tu do ABTS cua dich chiét
carotenoid dwoc biéu dién théng qua ti 1& tc ché
(1%) va dugc tinh theo cong thirc: 1% = [(Ao-As) /
Ao] x 100%, trong do Ao: gia tri mat d6 quang cua
mau tring; As: gia tri mat do quang cia mau thir).

Céac chung vi sinh vat kiém dinh: Escherichia
typhirinum

coli (ATCC 25922), Samonella
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13.100816 dugc cung cip boi Khoa Y - Duoc, Dai
hoc Pa Nang.

Sic t6 cia Monascus spp. dugc hoa tan trong
DMSO. Trong thi nghiém, cac ddi chimg dugc sir
dung bao gém: d6i chirg am 1a DMSO, dbi chimng
dwong 1a tetracyclin; hat 100 pL chat thir nghiém
cho vao 16 thach, i cac dia petri trong vong 24 gio &
nhiét @6 37°C. Sau d6, danh gia duong kinh vong vo
khuan. Néu c6 vong vo khuan ching to chat thir
nghiém c6 kha niang khang dwoc chung vi khuin
duoc thir nghiém (Ferdes et al., 2009).

2.2.5. Phirong phdp xir 1y 56 liéu.

Céc s6 ligu duoc i 1y va xdc dinh y nghia théng
ké ANOVA va T-test bang phan mém xir 1y so liéu
SPPSS 22.0, véi gié trj p<0,05.

3. KET QUA VA THAO LUAN
3.1. Phén 1ap chiing nAm Monascus spp.

Tir cac mau gao va dat trén moéi truong PDA co
b sung chloramphenicol (30 mg/mL) da phan 1ap
duoc 9 ching nim thugc chi Monascus. Cac ching
nim duoc ki hisu M1-M9 dua vao dic diém quan
sat dudi kinh hién vi vé hinh dang hé soi nAm, chudi
bao tir (conidia chain), qua thé, bao tir va sir dung
khoa phan loai cua Barbosa et al. (2017), Jia et al.
(2017) (Bang 1).

Hinh 1. Hinh thai va mau siic khuin lac caa cic chitng nAm Monascus spp. trén méi truéng PDA
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Bing 1. Cac chiing nam Monascus spp. phan 1ap dugc tir gao va miu dét tai Pa Ning

Pic diém hinh

Pic diém hinh

Ngudn Mau sic khuin lac trén  dang va kich oA S6 lwgng bao tir
KH % PO : T dang bao tir vo N 2.
mau moi troeong PDA thwée bao tir tinh trén chuoi
nang (um)
Ban dau c6 mau tring sau . \
. déchuyénsanghdng 6 Hinh elip, Hinh ciu dén hinh {00 thanh
AU S chinh gitra, xung quanh 3-4x2,5-3 tran chum ngan, c6 tir 4
L giug, xung g : g dén 6 bao tir
vién mau trang.
A gy . . s A . Dangdon d6c hoac
T vl it A e T e
yen sang : 14 glong tir 2 dén 5 bao tir
Dang don doc hoac
Péttrdng Ban dau c6 mau trang sau Hinh elip, . 2 1A hinh thanh trong
M3 ngo d6 chuyén sang xam den  2,5-3,5x1-2 Hinh qua 1€ ngugc chudi ngén (t6i da 6
bao tr)
Ban da“lu"cé mau tring sau Hinh elip, Hinh cAu hosc aan Dang don doc Iloéc
M4 Gaodd  d6 chuyénsang do dam  5-6x3-3,5 -2 N 94N hinh thanh chudi tir 7
AT giong hinh cau R e
véi vien mau trang dén 10 bao tir
A LN L \ . \ A < Dang don doc hoic
s Guody Bnfinetmivim s fohdp, b ciutote
yen sang vang 4 EYO%  4én 8 bao tir
M6  Gao do Mau trang, xuat hién mau Hinh elip, Hinh cau, hoac . Dangdon déc,hoéc
i vang cam ¢ trung tAm 3-4x2,5-3 gan giong hinh cau hinh chu6i ngan
s R Hinh elip, . N < Dang don d6c hoac
M7 Gaodo  Ventrng tungtdm 5o, 53 Hinh cauhoac ) < 110203~ 5 bao
mau do hinh triing tir
. . Hinh elip, Hinh cau, hoac gan Dang don doc hoic
M8 Gaodo  Maucam 3,5-4,5x2-3 gidng hinh cau chudi 8 bao tir
M9 Pbat trong Mau x4m nau Hinh elip, Hinh cau hoac Dang dm} df)C,hOé.C
ngo 3,54x2,5-3 hinh qua 1€ ngwoC  hinh chudi ngan

Két qua cho thay, sb mau nim Monascus spp.
phan 13p duoc tir cac méu gao nhiéu hon & trong cac
mau dat. Bay chung nam phén 1ap tir gao ¢o6 khuan
lac ban dau 1a mau tring, sau d6 chuyen sang mau
cam hoic mau d6, con 2 chung nAm phén 1ap tr dét
khéng sinh sic t do (Hinh 1). Nhan thdy rang cac
chang nAm Monascus spp. déu c6 soi nim dai, phan
nhanh, khong mau, c6 vach ngan, hé s¢i dai va
manh, chudi bao tir sinh ra tir mét cuéng nho bén
canh soi khuan ty. Cac bao tir nang c6 hinh elip. Bao
tr vo tinh c6 hinh cau hoac gan giéng hinh cau, hinh
tring hozc hinh qua 1& nguoc, c6 thé ton tai & dang
don doc hodc hinh thanh chudi ngan. Sé bao tir trong
chudi thuong khong vuot qua 10.

3.2. Tuyén chon chiing nAm Monascus sp. ¢6

kha ning sinh sic té do va sic té vang
cao nhit

Trong s6 9 chung nim Monascus spp. dugc phan
lap dd chon ra 7 chung M1, M2, M4, M5, M6, M7,
M8 c6 sac to d6, vang cam va cam dé tién hanh khao
sat kha ning sinh sac t6 (Bang 2).

89

Bang 2. Ham lwong Sic t6 tao thanh cua cac
chiang nam Monascus spp

Ki

hiéu Sic té vang (AU/g)  Sic td do (AU/Q)
M1 364,70+19,54 401,30+30,712
M2 843,48+9,48°  2.760,60+10,41¢
M4 1.271,20+51,76°  3.996,30+8,419
M5 1.250,20+5,64°  3.058,90+15,6'
M6 230,75+0,54° 678,13+11,71¢
M7 383,17+0,94° 452,93+5,77°
M8 1.200,00+3,48%  2.796,004+26,04°

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét cét thé
hién su sai khdc c6 y nghia véi p < 0,05

Két qua cho thay ca 7 chiung nam Monascus spp.
déu c6 kha ning sinh tong hop sic té do va sac to
vang. Trong d6, chung M4 va cho kha nang tong hop
sic t6 do va sic t6 vang cao nhat lan luot 1a
1.271,20£51,76AU/g va 3.996,30+8,41 AU/g.
Ching M1 cho kha ning thap nhat dat ham luong
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364,70 + 19,54 AU/g va sic t6 vang la 401,30+
30,71AU/g.

Nhu vay, chiung M4 véi kha nang sinh sic té do
va sic t6 vang cao s& duoc lya chon dé nghién ciru
mot sé ddc diém sinh hoc nham tng dung trong tao
mau thyc pham va san Xuét cac hop chat thir cap lam
dugc pham.

3.3. Pinh danh chiing nAm M4 bang phén

tich trinh tw ITS

Két qua giai trinh ty trén doan gene ITS cua
ching M4 c¢6 do dai 545 nucleotide
(GTGCGGGTCCCTTCGTGGGACCAACCTCCC
ACCCGTGATTATTGTACCTCCTGTTGCTTCG
GCGCGGCCCCCCGGGGCCCGCCGGAGACA
TCTTCTCGAACGCTGTCTTTGAAAAGGATT
GCTGTCTGAGTAAACATACCAAATCGGTTA
AAACTTTCAACAACGGATCTCTTGGTTCCG
GCATCGATGAAGAACGCAGCGAAATGCGA
TAAGTAATGTGAATTGCAGAATTCAGTGAA

Description
v
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TCATCGAATCTTTGAACGCACATTGCGCCC
CCTGGTATTCCGGGGGGCATGCCTGTCCGA
GCGTCATTACTGCCCCTCAAGCGCGGCTTG
TGTGTTGGGCCGCCGTCCCCTGCGCCTCCG
GGCAAGGGGGACGGGCCCGAAAGGCAGTG
GCGGCGCCGCGTCCGGTCCTCGAGCGTATG
GGGCTTTGTCACCCGCTCAGTAGGTCGGGC
CGGGGCCTTTGCCCTCTCCAACCTTTTTTTT
CCTTAGGTTGACCTCGGATCAGGTAGGGAT

ACCCGCTGAACTTAAGCATATCAATAAGGC
GGAGGA).

Trinh ty doan gene cia ching M4 dugc so sanh
V6i cac gene ITS ctia nAm Monascus trén NCBI véi
cong cu BLASTN. Két qua nhan duoc cho thiy trinh
tu gene ITS cua chung M4 d6 tuong ddng dén
99,63% so vai trinh tw gene ITS cua chung
Monascus purpureus strain BCRC31501. Nhu vay,
¢6 thé khang dinh chiung M4 thudc loai Monascus
purpureus.

Max  Total Query P
Scientific Name Ma | Toral | Query | E er

v Score Score Cover value Ident
v v v v v

Acc'\.en Accession

9% 989 99% 00 9963% 547 AYT507231

987 99% 00 99.45% 557  LN482460.1

967 99% 00 99.45% 557 MN7875141

985 100% 00 99.27% 588  MT5848241

985 100% 00 99.27% 587  MT684623.1

Hinh 2. Két qua tim kiém trinh ty twong dong chiing M4

3.4. Khio sat hoat tinh chéng oxy héa ciia sic
to dé va sac to vang tir M. purpureus M4
3.4.1. Hiéu qud trung hoa goc tr do ABTS+

Mat d6 quang cua mau dich chiét tir Monascus
purpureus M4 thap hon so véi mau dbi ching am,
chung t6 dich c6 kha niang bat gc tw do (Bang 3,
Hinh 4). Mat d6 quang va hiéu suat bat goc ty do
ciia mau dich chiét tir M. purpureus M4 lan luot dat
dugc 1a 0,085+0,003 va 87,86%+0,40%. Tuy nhién,
kha ning khang oxy héa cua dich chiét tir M.
purpureus thap hon vitamin C (chat khang oxy héa
cao) 4,65%. Chen et al. (2021) da khao sat kha nang
khang oxy héa cua dich chiét sic tb tir xwong cé 1én
men véi M. purpureus trong 3 va 6 ngay véi hiéu
suit bat goc tu do lan luot dat 92% va 93%. Két qua
nay dé cao hon so véi két qua cia nghién ctru nay.
Diéu nay c6 thé 13 do sy gia ting tong ham lwong
phenolic va amino acid trong qué trinh 1én men da
hd trg kha ning khang oxy hoa cua cua dich chiét
sic tb tir xwong ca.
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Bang 3. Hoat tinh chéng oxy héa ciaa M.

purpureus M4

Tén mau Mat d6 quang  Hiéu suat %
?"_)a“ doiching o 57540,003¢ 0
Mau dich chict ) 165:0.003° 87.86%+0.40°
sac to

Vitamin C (400 a 0 c
Ll &) 0,052+0,0012 92,51%:0,11

Ghi chii: Cdc chit cdi khdc nhau trong ciimg mét cét thé
hién su sai khdc co y nghia véi p < 0,05

) o

Hinh 3. Sy thay d6i mau ABTS+ ciia mau chiét
sac to va vitamin C
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Kha niang khang oxy héa ctia sic td do va sic to
vang ctia chung M. purpureus c6 thé dugc lién quan
toi monasfluore B, monascin va rubropunctamine.
Céc sic t6 nay duoc biét dén 1a cac hop chét chdng
oxy hoéa manh (Dahle et al., 2007).

3.5. Hoat tinh khang khuin cua dich chiét

sic td cia chiing M. purpureus M4

Két qua nghién ciru cho thay dich chiét sic to
cua chang M. purpureus M4 c6 kha nang khang véi
E. coli va S. typhirinum. Puong kinh vong vo khuan
lan lugt 1a 7,50£0,96 mm va 12,00+0,50 mm. Theo
Ferdes et al. (2009), sic t6 mau vang cua chang M.
purpureus M5 chiét xuat bang n-hexane c6 kha ning
trc ché B. subtilis B1, B. subtilis B2, P. aeruginosa
P1, P. aeruginosa P2, E. coli v6i duong kinh vong
khéang khuén tuong ung la 11, 12, 9, 9, 9 mm. Kaur
et al. (2023) khi nghién ctru hoat tinh khang khuén
ctia chung M. purpureus CPEF02 da thyc hién bang
cach st dung xét nghiém khuéch tan dia cho thay
cac ving tc ché chong lai bdn mam bénh vi khuan,
cu thé 1aS. aureus,S. typhimurium ,S.
aureus khang methicillin va V. cholerae véi duong
kinh vong khang khuén lan luot 13 9,33+0,33 mm,
7,68+0,2 mm, 6,42+0,15 mm, 6,9+0,33 mm.

Bang 4. Hoat tinh khang khuin caa dich chiét
carotenoid twr chiung M. Purpureus

Puwong kinh vong khiang

Mau dich khuin (mm)

E.coli S. typhirinum
Dich chiétsictd  7,50+0,96° 12,00+0,502
DMSO (-) 0,00:£0,00 0,00::0,00
Khang sinh (+) 21,0+0,15° 18,00+2,08°

Ghi chit: Cdc chit cdi khdc nhau trong ciing mét cét thé
hién su sai khdc c6 y nghia véi p < 0,05
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