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1. MO PAU

Statin 1a nhitng chat (rc ché canh tranh v6i hydroxymethylglutaryl coenzym
(HMG - CoA) reductase, 1am ngin can chuyén HMG - CoA thanh mevalonat, tién
chat cua cholesterol. Cac statin wc ché sinh tong hop cholesterol, lam giam
cholesterol trong té bao gan, kich thich tong hop thy thé LDL (lipoprotein ty trong
thap) va qua d6 1am ting van chuyen LDL tir mau. Két qua cudi cing ctia nhiing qua
trinh héa sinh nay la giam ndéng do cholesterol trong huyét twong. O liéu binh
thuong, HMG - CoA reductase khong bi urc ché hoan toan, do d6 van co du acid
mevalonic cho nhiéu qua trinh chuyén hoa [1].

Cac thudc chdng ting lipid mau bao gdm 5 nhém cha yéu: (1) Nhém thude
statin ngan chin tong hop cholesterol tai gan bang cach wc ché canh tranh hoat
dong cua enzym HMG-CoA reductase, 1am giam tong hop cholesterol ¢ toan bo co
thé; (2) thudc gin acid mat (resin) 1am ting gin cholesterol véi acid mat, do vay
thudc lam ting thai cholesterol qua duong mét; (3) thude trc ché 1y giai lipid
(nicotinic acid) lam giam sy di chuyén acid béo tu do tir cac to chic md, do vay
gan s& co it nguyén liéu dé tong hop ra cholesterol; (4) nhém thudc fibrat lam tang
ly giai lipid & ngoai bién va giam san xuat triglycerid ¢ gan; (5) thudc trc ché hap
thu cholesterol (ezetimibe) c6 tic dung uc ché hép thu cholesterol mot cach co
chon loc & rudt non. Méi nhém co tic dung ha md theo nhitng co ché khac nhau
[2]. Trong d6 nhom thudc statin ngin chin tong hop cholesterol tai gan bang cach
rc ché canh tranh hoat dong cua men HMG-CoA reductase, 1am giam tong hop
cholesterol & toan bd co thé. Statin 1a nhom thude da duge chtmg minh c6 hiéu qua
t6t trong phong ngira bénh 1y tim mach, ké ca bénh mach vanh 1an bénh 1y mach
mau nio [3]. Vao nim 1987, Cuc Quan 1y Thudc va Thuc pham My (FDA) chip
thuan cho thudc lovastatin (Mevacor) dugc ban ra & Hoa Ky. Thudc nay duoc tao
ra tr nAm moc. Lovastatin 14 mot kham pha l6n trong lich su thude tri bénh
cholesterol cao, 1a thudc du tién thudc nhoém thude statins hién dang duoc str dung
nhiéu vi it tac dung phu x4u ma lai ¢ hiéu qua diéu tri bénh [4, 5].

Hién nay c6 5 dang statin duoc sir dung trong lam sang. Lovastatin va
pravastatin (nguon goc tur mevastatln) la nhung statin tu nhlen co nguon goc tur nam
trong khi d6 symvastatin la mot dan xuat lovastatin ban tong hop. Atorvastatin va
fluvastatin la nhling statin tong hop tir mevalonat va pyridin. Ngoai ra dbi véi cac
statin ty nhién chinh, mét s6 hop chat twong ty nhu monacolin va dihydromonacolin
duogc tach chiét tir cac chat chuyén héa trung gian tir ndm, ciing da dugc danh gia
dugc tinh [1]. C4c statin tw nhién c6 thé nhan dugc tir cac ching gidng nim soi khac
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nhau. Lovastatin dugc sinh tong hop chii yéu boi cac chung Aspergillus terreus (A.
terreus), va mevastatin boi Penicillium citrinum (P. citrinum). Pravastatin c6 thé
nhan dugc bang chuyén hoa sinh hoc tir mevastatin tir chung Streptomyces
carbophilus va simvastatin bang mot qué trinh ban tong hop, c6 su tham gia cai bién
hoa hoc cuia chudi phu lovastatin [1].

Lovastatin (Cy4H3605) (mevinolin) cé tén hoa hoc la axit butanoic 2-methyl-
1,2,3,7,8,8a-hexahydro-3,7-dimethyl-8-[tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)-
cthyl]-1-naphthalenyl este, [1S-(1a(R’), 31, 7b, 8b (2S’, 4S”), 8ab)]. Mevinolin la san
pharn trao doi chat bac 2 cua cac chung vi nam c6 tac dung giam cholesterol mau, lan
dau tién duoc tong hop va tach chiét tir Monascus ruber (M. ruber) theo phuong phap
1én men chim boi Ando [6] (san pham mevinolin hay monacolin K tir Monascus) va
tir A. terreus (lovastatin). Tir 46 dén nay, rat nhiéu chung vi ndm thudc cac chi
Aspergillus (A. terreus, A. flavipes,...), Monascus (M. ruber, M. purpureus, M.
pilosus, M. anka,...), Penicilium (P. citrinum, M. patulum,...) dugc cong bd 1a ¢6 kha
ning téng hop lovastatin va cac dong phan tuong tw. Ching A. terreus ATCC 20542
duogc luu gitr trong Suu tap gidng cuia My dd duogc lya chon dé san xuét lovastatin &
quy mé cong nghiép theo phwong phap 1én men chim. Phuong phap 1én men bé mat
va phuong phap két hop giira nudi ciy bé mat va nudi cdy chim M. ruber dé san xuét
monacolin K da dugc Chang va cong sy moé ta nam 2002 [4].

Seydametova va cong sy da khao sat 54 chiing nim va sang loc dugc 4 chiing
Penicillium c6 kha nang sinh tong hop cac hop chit statin. Statin trong dich 1én men
nidm da duoc chiét v6i ethyl acetat va duoc xac dinh bang phwong phép sic ky long
cao ap HPLC. Chung Penicillium sp. ESF2M c6 kha ning sinh tong hop lovastatin
manh nhat, véi niang sudt dat 20 mg/L [7]. Hai chung ndm P. citrinum va
Trichoderma viride (T. viride) c¢6 kha niang sinh tong hop cac hoat chét trong nhom
statin nhu lovastatin twong tng dat ning suat 61 va 4,1 mg/L. Céac loai ndm sau day
cling d3 dwgc cong nhin c6 kha ning san xuét lovastatin nhu A. terreus (55 mg/L),
Penicillium funiculosum (pinophilum) (19,3 mg/L) va nam T. viride (9 mg/L) [8].
Reddy va cong sy di nghién ctu kha ning san xuat lovastatin tir ching P.
Juniculosum NCIM 1174. Chung nay dugc 1én men ran trong moi truong la cac phé
phu phim cong nghiép nhu trau, vo trau den, cam lta mi va vo cam. Két qua 1a cam
laa mi duoc phat hién 1a co chat phu hop nhit v6i nang suat lovastatin dat 5,3 mg/g
co chat kho [5]. Chung Rhizopus oryzae (R. oryzae) c¢6 kha nang sinh téng hop
lovastatin dat 20,39 mg/L (HPLC) dugc phat hién vao nam 2019 [9].

O Viét Nam, nghién ciru kha nang sinh tong hop lovastatin tir cac ching
Rhizopus sp. con chua duge cong bb. Pi c6 mot s nghién ctru phan lap ching
Monascus sp. sinh tong hop lovastatin [1, 10], ndng cao kha ning sinh tong hop
lovastatin tir ching A. ferreus bang cong nghé 1én men [11, 12] hay bang ky thuat
dot bién [13]. Muc tiéu chinh cua nghién ctru nay la sang loc cac chung nam
Rhizopus sp. ¢6 kha nang sinh tong hop lovastatin cao. Trén co s do6 tlep tuc nghién
clru nang cao nang suat sinh tong hop lovastatin va tinh sach hoat chét lovastatin tir
chung Rhizopus sp. da dugc tuyén chon.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chiing giong

Bo ching vi nim bao gdm ching Rhizopus sp. 5155, Rhizopus sp. 5154,
Rhizopus sp. BMM 313, Rhizopus sp. 5280 va Rhizopus sp. 5278 phan lap tir cic
banh men dugc cung cép tir B chiing ciia Vién Cong nghé thyc pham - By Cong
thuong. Cac ching vi nam duoc ria cdy 1én trén dia thach PDA va nudi 1én men
trong moi tredng PDB ¢ 30°C, thoi gian 14 ngay.

2.2. Héa chit va méi truong

Céc hoa chat sir dung trong thi nghiém déu ¢ dang tinh khiét, dwoc mua tir cac
hang ho4 chét c¢6 uy tin: methanol (Xilong Scientific) do tinh khiét > 99.5%, ethyl
acetat (Xilong Scientific) do tinh khiét > 99.5%, dichloromethan (Xilong Scientific)
do tinh khiét > 99.5%, D-glucose (Bio basic Canada INC.) do tinh khiét > 99.5%,
lovastatin (Sigma) d6 tinh khiét 99%.

Mai truong potato dextrose broth (PDB): 20% dich chiét khoai tay, 2% dextrose.

Moi truong potato dextrose agar (PDA): 20% dich chiét khoai tay, 2%
dextrose, 2% agar.

2.3. Phén loai chiing bang dic diém hinh thai

Céc chung nam str dung trong nghién ctru méi duge dinh danh dén chi. Vi vay,
trong nghién ciru nay, dic diém sinh hoc bao gdm hinh dang khuan lac nim, dic diém
co quan sinh san va bao tir phan sinh dugc xac dinh dé dinh danh loai nAm. Hinh thai
nam duogc xac dinh st dung kinh hién vi dién tir quét phat xa trudng FE-SEM (Field
Emission Scanning Electron Microscope- FE-SEM, Hitachi-S4800, Nhat Ban).

2.4. Lén men chiing nim Rhizopus sp.

Chung Rhizopus sp. dugc hoat hoa trong moéi truong PDB (potato dextrose
broth) ¢ nhiét d6 28 - 30°C, lac 200 rpm. Sau 24 - 48 h, nuoi chung trén dia thach
PDA ¢ nhiét d6 phong trong 5 - 7 ngay. Sau d6, chung Rhizopus sp. dugc 1én men
trong méi trudng PDB, lic 200 vong/min & nhiét d6 28 - 30°C trong 7 ngay [9, 14].
Sau 7 ngay thu dich ngoai bao, ly tim 10000 vong/min trong 10 min, & 4°C dé loai
b6 sinh khdi té bao. Dich sau ly tim dugc dinh tinh bang sic ky 16p mong (TLC) va
xac dinh ham lugng lovastatin bang sac ky 1ong hiéu niang cao (HPLC).

2.5. Phwong phap tach chiét cac hoat chit tir cac chiing Rhizopus sp.

Dich nuéi cy sau 7 ngay lén men dugc chiét qua mang loc thu dich trong, dua
1én cot than hoat tinh dé loai mau, ha pH xudng 3,0 bang HCI IN va chiét voi ethyl
acetat (ty 1¢ 1:1) trong 2 gid. Sau d6 thu pha dung méi va co dic bang thiét bi co
quay chan khong Buchi.

Séc ky 16p mong dugc thuc hién trén ban mong silica gel Merck 60 F254, day
0,25mm, sau d6 hi¢én mau bé“mg thudc thir iot. San phém cao chiét co chua lovastatin
dugc kiém tra bang phuong phap sic ky 16p mong voi hé dung méi dichloromethan:
ethylaxetat = (7:3) trén ban sic ky ban mong. Lovastatin (Sigma) dugc st dung 1am
chat chuan.
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2.6. Xac dinh ham lwong lovastatin bang sic ky 16ng hiéu ning cao (HPLC)
~ Dich nu6i cdy sau khi loc qua gidy loc, chinh pH vé 3 bang HCI 1 N, tién hanh

chiét lovastatin trong dich lgc bang ethyl acetat theo ti 1€ 1:1 (v/v). Dich chiét c6
chira lovastatin sau khi ¢6 quay s€ dugc hoa tan trong 200 pl hdn hop acetonitril:
H;PO,4 0,1% (60: 40, v/v). Hon hop sau d6 duge ly tam 13.000 vong/phut va st
dung 5 pl noi d€ phan tich HPLC véi cot C18, pha dong acetonitril: H3PO4 0,1%
(60:40). Tin hi¢u duoc ghi nhan bang detector UV & bude song 238 nm [8].

Xay dung duong chudn: V& @6 thi biéu dién mdi quan hé giira dién tich peak
(truc Y) va ndng do lovastatin (truc X). Xac dinh phuong trinh duong chuén va h¢
sO tuong quan (R?).

) 7Kié7m tra va xac nhgn: Tiém lai cac dung dich ghuéq nhiéu 71§n (it n‘hét 3 lan)
dé,kiém tra d0 la_“lp lai ctia dién tich peak. Phan tich r{léu kiém chuan véi nong d¢ da
bi€t va so sanh két qua thu dugc voi gia tri thyc t€ d€ xac nhan do dang va dd chinh
xac cua phuong phap.

2.7. Xir Iy s6 liéu

Céc s6 liéu dugc xir 1y bang phan mém MS Excel 2016. Cac gié tri dugc biéu
dién duéi dang X + SD (X la gia tri trung binh, SD 1a d6 léch chuén).

3. KET QUA VA THAO LUAN

3.1. Tuyén chon chiing nAm Rhizopus sp. ¢6 kha ning sinh tong hop lovastatin

05 chung nim Rhizopus sp. dugc hoat hoa trong moéi truong PDA va 1én men
trong mdi truong PDB pH 5,5- 6, ldc ¢ van toc 200 vong/min, thoi gian 1én men 1a
14 ngay. Cac chung nam Rhizopus sp. sau khi dugc 1én men s€ dugc tién hanh tach
chiét so b theo phuong phap d& mé ta ¢ trén, sir dung phuong phap sac ky 16p
mong véi chat chuan la lovastatin.

S Az 3is¥ I3 si74 3349

278 (4) 5280 (5) (@ 3 @ >3
A B
Hinh 1. Hinh anh khuan lac (A) va sic ky 16p mong (B) cia cac mau dich chiét ethyl
acetat c6 chira lovastatin - hoat chat trc ché enzym HMG-CoA reductase- tir cac ching
Rhizopus sp.. (1-5: mau dich chiét ethyl acetat twong mg ctia cac chung Rhizopus
sp. (1), Rhizopus sp. (2), Rhizopus sp. (3), Rhizopus sp (4). va Rhizopus sp. (5)
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Két qua thu dugc cho thiy & cac lan sb 1, 2 va 5 twong Gng véi 03 chung
Rhizopus sp. BMM (1) Rhizopus sp. ), hazopus sp. (5) ¢6 xuat hién mot bang
dam voi Rf= 0,57 gan ngang voi chat chudn lovastatin (lan C) (Hinh 1). Trong d6
mau lan so 5 xuat hién bang ¢ vi tri gan v6i chat chuan dam nét nhat s0 vo1 hai mau

con lai, mau s6 2 lai xuat hién rat nhleu bang c6 cac Rf khac nhau, mau lan s6 1 1a
xuét hién it bang phy nhat. Hai miu lan sé 3 va so 4, tuong Umg véi 2 ching
Rhizopus sp. 5155, Rhizopus sp. 5154 khong thiy xuit hién bang ngang chuin. Nhu
vdy la chung t6i dd chon dugc 02 chung Rhizopus sp. ¢6 md s6 BMM 313 va 5280
¢6 kha néng sinh téng hop lovastatin, trong d6 chung Rhizopus sp. 5280 ¢6 kha nang
sinh téng hop lovastatin tot nhat.

Céc chung c6 kha ning sinh tdng hop lovastatin sé tiép tuc dugc nudi trén dia
moi truong PDA @€ tién hanh quan sat hinh thai cac khuan lac va cac dac di€m vi thé
(SEM) trén kinh hién vi dién tir (Hinh 2).

(B)

Chung Rhizopus sp. 5280

Hinh 2. Hinh théi khuan lac trén méi truong PDA chudn (A) va soi nam (B) ctia hai
ching Rhizopus sp. (1) va Rhizopus sp. (5) trén kinh hién vi quang hoc 1000x
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Hau hét cac chung nim phén lap déu co6 khuan lac phat trién, ching nhanh
chong chuyén tir mau trang sang tdi khi tao ra cac bao tir va ¢ két cau tuong tu
nhu keo bong trén méi truong Czapek [7]. Qua phan tich dic diém cua khuan lac
va vi thé cua 02 chung Rhizopus sp. BMM 313 va Rhizopus sp. 5280, chung t6i
nhan thay 02 chung nay co déc diém cua loai R. oryzae va Rhizopus microsporus
(R. microsporus) nhu Sgi nam: R. microsporus bao gom céc s¢i ndm dai, phén
nhanh va c6 vach ngén hodc vach ngan phan chia soi ndm thanh cac 6 riéng lé. Tai
bao tir: Tui bao tir la nhimg cau tric gidng nhu tai duge gan vao cac dau cua soi
nam trén khong, c6 dang hinh cau hodc hinh elip va c6 16p vo ngoai mau sam. Ti
bao tir chira nhiéu bao tir. Tai bao tir thuong moc thang va c6 thé phan nhanh dé
tao ra nhiéu tai bao tir. Bao tir vo tinh goi 1 tai bao tir, bao tir 6 mau tdi va xuét
hién dudi dang khdi bot. Bao tir dwgc giai phong khoi thii bao tir va c6 thé phan tan
trong khong khi. Nghién ciru vé dic diém khuan lac va dic diém vi thé déu cho cac
dic diém phu hop voi chung ndm R. microsporus [8].

Hinh 3. Dc diém vi thé ctia ching R. microsporus 5280 trén moi truong PDA
((A): Soi nam chung R. microsporus 5280 trén kinh hién vi quang hoc 1000 x;
(B): Hinh anh SEM cuia chung R. microsporus 5280

3.2. Pinh lwgng lovastatin bang HPLC

Chung R.s microsporus 5280 dugc nudi cay trén may lic & 30°C trong 14 ngay
trén moi trudng 1én men. Lovastatin dugc tach chiét bang ethyl acetat tir mdi trudng
1én men d3 axit hoa, co dic bang cit quay chan khong, loc qua mang loc 0,45 pm va
dugc phan tich dinh lugng bang phuong phdp HPLC. Két qua cho thiy ching R.
microsporus 5280 tong hop lovastatin dat 34,59 mg/L (Hinh 4).

Phan tich sic ky 1ong hiéu ning cao cho thdy mau chuan lovastatin xuét hién
duy nhat mot peak co thoi gian luu (RT) & 1,783 phat (Hinh 4B). Trong khi d6 mau
dich chiét ethyl acetat tir chung R. microsporus 5280 xuét hién 4 peak v6i cac thoi
gian luu khac nhau twong tmg 1a 1,267 phut, 1,371 phut, 1,540 phat va 1,763 phut,
trong d6 c6 mot peak c6 thoi gian luu duge chdp nhan tring véi mau chuén
lovastatin 1a 1,763 phut (chénh 1&ch = 1,1% gia tri thoi gian luu) (Hinh 4C).
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Hinh 4. Sic d6 HPLC cua lovastatin tir mau dich chiét chung nérp R. microsporus
5280 (A): Buong chuén c6 str dung lovastatin (Sigma); (B) sac ky d6 chuan lovastatin;
(C) mau dich chiét ethyl acetat chira lovastatin cua chung R. microsporus 5280
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Dua trén duong chuan Hinh 4A thu duoc véi Y=1.102 X+29.342 cho thiy
ham lugng lovastatin trong mau dich chiét ethyl acetate tir ching R. microsporus
5280 duoc xac dinh 1a 34,59 mg/L. Theo nghién clru ciia Immanuel va Anusha, kha
ning sinh tong hop lovastatin tir chung R. oryzae phan lap tir dat (xac dinh bang
trinh tyr gene 18S rDNA), cho thdy & miu dich chiét bang ethyl acetat, ham luong
lovastatin dat 20,39 mg/L (HPLC) [9]. Cac chung nim A. ferreus trong nghién ctru
c6 kha ning tong hop lovastatin cao nhat dat 55 mg/L [12] va dat 194-289 mg/L &
nghlen cuu [15] Seydametova va cong sy nghién ctru kha nang sinh tong hop mot
chat wc ché HMG- CoA reductase (pravastatin) dugc sinh tong hop tir chung
Penicillium janthinellum phan 1ap tir mau dat cho thiy ham luong dat 15,8 mg/lit khi
dugc xéac dinh bang sic ky HPLC [16].

Trong nghién ctru nay ham lugng lovastatin ttr chung R. microsporus 5280 dat
34,59 mg/L 1a cao hon so vdi mot so nghién clru trén thé gidi chi dat tr 15,8- 55
mg/L [7, 17] va thap hon nghién ctru dat 194-289 mg/L [15].

4. KET LUAN

Tir cac s6 lidu thu duge cho thiy trong s6 04 chung hazopus sp. phan lap tu
banh men da tuyén chon duoc 02 chung c6 kha ning sinh tong hop lovastatin (dwoc
kiém tra bang phuong phap sic ky 16p mong sir dung hé dung méi dichlomethan:
ethyl acetat v6i ti 1& 70:30 (v/v) xuét hién bang ngang chuan lovastatin (Sigma) voi
hé s6 Ry = 0,57). Trong d6 01 ching Rhizopus sp. 5280 c6 kha ning sinh lovastatin
cao nhat da dugc dinh danh tuong tmg 1a ching R. microsporus 5280 theo phuong
phap dinh danh duwa vao dic diém khuén lac va vi thé. Nang suat tong hop lovastatin
ctia chung R. microsporus 5280 dat 34,59 mg/L. Cac két qua nghién ciru nay sé 1a co
so cho cac nghién ctu tiép theo vé tach chiét tinh sach va thu nhan hoat chat trc ché
enzym HMG CoA- reductase tir cac chung nam Rhizopus sp. phan 1ap & Viét Nam.

Loi cam on: Cong trinh c6 sw hé tro kinh phi ciia dé tai cdp Vién Han lam
KH&CN Viét Nam "Sang loc, chiét xuat, tinh sach va xdc dinh cdu tric ciia mot sé
hop chat thir cap dinh hwéng vmg dung trong diéu tri bénh mé mdu tir ching nam
phan lgp 6 Viét Nam”, md s6: KHCBSS.01/23-25, 2023-2025.
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Nghién ctru khoa hoc céng nghé

SUMMARY

SCREENING OF LOVASTATIN PRODUCTION - AN HMG-CoA REDUCTASE
INHIBITOR - BY Rhizopus sp. STRAINS ISOLATED IN VIETNAM

In this study, several Rhizopus sp. strains isolated from Vietnamese yeast
bread samples were screened for their ability to produce lovastatin, an inhibitor of
HMG-CoA reductase, using thin-layer chromatography (TLC). A solvent system of
dichloromethane and ethyl acetate (70:30, v/v) revealed that two strains, Rhizopus
sp. BMM 313 and Rhizopus sp. 5280, produced lovastatin. This conclusion was
supported by the alignment of their TLC bands with a lovastatin standard (Sigma),
exhibiting a retention factor (Rr) value of 0.57. Based on colony morphology and
microscopic characteristics observed via scanning electron microscopy (SEM),
Rhizopus sp. 5280 was reclassified as R. microsporus 5280. High-performance
liquid chromatography (HPLC) analysis demonstrated that R. microsporus 5280
achieved the highest lovastatin yield at 34.59 mg/L. To optimize lovastatin
production and investigate other secondary metabolites with HMG-CoA reductase
inhibitory activity, this strain will be further studied to refine growth conditions and
medium composition.

Keywords: HMG-CoA reductase, lovastatin, Rhizopus sp, R. Microsporus,
secondary metabolites, chat chuyén hoa thwr cap.
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