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LOTI CAM DOAN

T61 xin cam doan rang tit cd cac két qua trong ludn vin nay déu do t6i thuc
hién. Toan bd ndi dung ludn van chua timg dugc nop dé 1ay bang cap tai bat ky co

s& dao tao nao khac. Theo hiéu biét cua toi, ludn van nay khong chira bat ky tai liéu

nao da dugce xudt ban trude dd hodc viét boi nguoi khace, trir nhiing trudng hop duoce

trich dan.
Ha Noi, ngay 16 thang 06 nam 2026
Hoc vién
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1.OI CAM ON

Truge hét, t6i xin trin trong bay t6 long biét on t6i Ban Giam dbc Hoc vién
Khoa hoc va Cong nghé cting Ban 1dnh dao Vién Sinh hoc, Vién Han lam Khoa hoc
va Cong nghé Viét Nam, va toan thé céc thf”iy ¢ dao tao nganh Sinh hoc thuc nghiém
3 tao dilu kién va cung cip cho toi nhitng kién thirc quy gia xuyén sudt qua trinh
nghién cuu.

Quan trong hon ca, t6i xin bay t6 long kinh trong, biét on va trén trong siu sic
dén PGS.TS. Db Thi Tuyén, Truong phong Cong nghé sinh hoc Enzyme, Vién Sinh
hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam vé su hudng dan hoc tip, dinh
hudng nghién ciru va nhitng 1oi phé binh mang tinh xdy dung cung sy dong vién
khong ngirng. Co cling da giiip do t61 rAt nhidu trong qu4 trinh viét ludn vin va tao

diéu kién cho t6i thuc hién luan vin tai phong Cong nghé sinh hoc Enzyme.

Ngoai ra, t6i xin chén thanh cdm on cic thay c6 va cac nghién cttu sinh, sinh
vién thye tip tai phong Cong nghé sinh hoc Enzyme, Vién Sinh hoc, Vién Han lam
Khoa hoc va Coéng nghé Viét Nam vi sy gitp d& tin tinh trong sudt qua trinh thi
nghiém va viét luan vin nay.

Luén vin ndy duoc thuc hién théng qua kinh phi clia Quy phat trién khoa hoc
va cong nghé quéc gia (Nafosted): “Sang loc, tinh sach, xac dinh cAu tric va co ché
kich hoat AMPK trong té bao mé m& 3T3-L1 clia mjt 36 hoat cht thir cip méi tic
ché a-glucosidase c6 ngudn gbc tir Aspergillus, Oceanimonas va Streptomyces phan
lap & Viet Nam” (M sb: 106.02-2023.47). Giai doan 2024-2026.

Cubdi cing nhung khong kém phin quan trong, toi mudn bay to 1ong biét on dén
cha me, gia dinh va ban bé than yéu vi su ing ho, 161 chuc phuc, ngudn cam himng

va su hy sinh khong nglrng nghi trong sudt su nghiép hoc tip ciia toi.

Ha Néi, ngay 16 thang 06 nam 2026

Hoc vién
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Xi
TOM TAT

Trong nghién cau nay, tir 36 chang Streptomyces sp. phan 1ap tr mau dat va
nuéc & Nha Trang, Viét Nam, tuyén chon dugc ching xa khuan Streptomyces sp.
S12.2 ¢6 hoat tinh uc ché a-glucosidase cao nhat, dat 27,49%. Chung dugc nudi
trong moi truong 1&n men hoat tinh dat 87,71%, tang 3,2 lan. Chang Streptomyces
sp. S12.2 da duogc xac dinh loai va dang ky trinh tu trén Genbank la Streptomyces
murinus S12.2 véi ma sé PV300249.1. Chuang Streptomyces murinus S12.2 duoc
nghién ciru tdi wu hoa cac diéu kién dé nang cao kha ning sinh tdng hop, tinh sach
so bo va xac dinh gia tri 1Cso ctia hoat chat uc ché a- glucosidase. Phuong phéap dap
ting bé mat (RSM—CCD) duoc 4p dung dé tdi wu hoa diéu kién nudi cay, gilp nang
cao dang ké hoat tinh wc ché enzyme. Dung méi isopropanol dugc ding cho qué
trinh chiét tach, trong khi cac budc tinh sach duoc thuc hién bang phuong phép sac
ky cot silica gel va sephadex LH 20 vai hé dung mdi chon loc bao gdm n-butanol :
acid acetic : ethyl acetate : H.O = 3:1:1:1, cho hiéu qua phan tach tét. Két qua cho
thay gia tri ICso ctia can chiét isopropanol 1a 34,12 mg/mL. Gia trj ICs cuia hoat chat
tinh sach dat 391,06 pg/mL trong khi hoat chat acarbose (d6i chimg duong) dat
30,38 pg/mL. Tir cac sb liéu thu dugc cho thay ching Streptomyces sp. S12.2 1a
ngudn sinh vat tiém ning ciia cac hop chat tc ché a- glucosidase, tao tién dé cho

cac nghién cau tiép theo vé tinh sach sau va xac dinh ciu tric hoat chat.
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CHUONG 1. GIOI THIEU
1.1. Mé dau

Bénh dai thao dudng type 11 1a mot trong nhiéu bénh chuyén héa phé bién va
c¢6 xu hudng gia tang nhanh chong trén toan cau. Tang duong huyét sau an kéo dai
la nguy@n nhan chinh 1am gia tang bién ching nghiém trong cia DTD type II. Nam
2021, theo bo céo cua Lién doan Pai thao duong Quéc té (IDF) sd nguoi trudong
thanh mac dai thao duong 12 537 triéu nguoi va xu huéng sé ting 1én 783 tridu nguoi
vao nim 2045 [1]. PTP da duoc xem la mot dai dich khong lay nhiém véi ty 16 ti
vong xép hang th 3 chi sau ung thu va tim mach.

Enzyme a-glucosidase ¢ vai trd then chot trong viéc phan giai carbohydrate
thanh glucose, va st dung chat ¢ ché a-glucosidase da duoc chiing minh 12 c6 kha
nang 1am cham qué trinh hap thu glucose, hiéu qua dbi voi viéc kiém soat duong
huyét. Mac di, cac AGIs truyén thong nhu acarbose va voglibose cé thé kiém soat
tét duong huyét sau an, tuy nhién nhiing tac dung khéng mong muén cua nhing
thudc nay cling phan nao han ché viéc sir dung ching trén 1am sang. Do dé, trong
nhitng thap ky gan day, cac nha khoa hoc rat nd luc dé tim kiém nhitng AGls méi,
vira c6 tac dung diéu tri tbt ma lai it tac dung khdng mong muén.

Cac nghién ctu chiét tich hoat chat uc ché a-glucosidase tir thyc vat da thu
duoc nhiéu két qua kha quan. Tuy vay, han ché Ién cia ching 1a ham luong hoat
chat thap, chu ky san xuét kéo dai va chiu anh huong manh cua diéu kién méi truong.
Nguoc lai, vi sinh vat lai c6 loi thé san xuat nhanh, linh hoat chi dong nguén giéng
va kha ning nhan quy mé 16n. Trong sé c4c vi sinh vat tiém ning, xa khuan
Streptomyces sp. 14 mot trong cac chung dang dugc nghién cau sinh tong hop céc
chat wc ché a-glucosidase tng dung dé diéu tri bénh DTD [2-4]. O Viét Nam, cac
nghién cau vé hop chit AGIs tir ching Streptomyces sp. van con kha han ché. Mot
s6 nghién ciru mai chi tap trung vao viéc phan lap, tuyén chon va tinh sach céc chat
trc ché a-glucosidase tir cac chung vi khuan (Nguyén Tién Cudng va cong su (2021),
Nguyén Thi Hién Trang va cong su (2021),...) [5, 6]. Nam 2022, Nguyén Thij Trung
va cong su da phan 1ap cac chung Streptomyces sp. tir cdy cam Cao Phong, Hoa Binh

va thu dugc ching cd hoat tinh tc ché a-glucosidase [7].
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Chinh vi vay, dé tai “Nghién ctu tdi wu hoa kha ning sinh tong hop va tinh
sach chat tc ché alpha-glucosidase tir ching Streptomyces sp. phan lap ¢ Viét Nam”
duoc tién hanh dé mé rong nghién ciu chung xa khuan tiém ning nay tai Viét Nam,
dinh hudng diéu tri DTD type I an toan, hiéu qua.

1.2. Muc tidu
1.2.1. Muc tiéu nghién ciu
- Tuyén chon céc chang xa khuan sinh tong hop hoat chat wc ché enzyme a-
glucosidase.
- Nang cao kha ning sinh téng hop chat AGIs bang nghién ctru dap tng bé mat

(RSM - Response Surface Methodology).

- Toi wu cac diéu kién nham tinh sach chat wc ché o-glucosidase tir ching

Streptomyces sp. phan lap ¢ Viét Nam.

1.2.2. Noi dung

- Nghién ctu sang loc chang Streptomyces sp. ¢6 kha ning sinh tong hoat chat tc
ché enzyme a-glucosidase.

- Nghién ciru cac diéu kién nudi cay tang kha ning sinh tong hop AGIs bang toi
vu dap ung bé mat (RSM-CCD) tir xa khuan Streptomyces sp.

- Nghién ctru cac diéu kién chiét tach, thu nhan va budce dau tinh sach so bd hoat
chat e ché a-glucosidase tir xa khuan Streptomyces sp.

- Panh gia hoat tinh ¢ ché a-glucosidase va xac dinh gié tri 1Cso cua hoat chat

tinh sach so bd so véi dbi chung duong (chat acarbose chuan).
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CHUONG 2. TONG QUAN TAI LIEU

2.1. Chét ic ché a-glucosidase
2.1.1. Khéi niém

Chét tic ché a-glucosidase 1a cac hop chét véi kha nang tc ché hoat tinh cua o-
glucosidase tai bo ban chai ruot non, tor d6 lam cham qué trinh thuy phén
carbohydrate thanh phan tir glucose. Nho tac dong nay, ching lam giam va tri hoén
su gia ting glucose mau sau an, gop phan quan trong trong viéc kiém soat duong
huyét & bénh nhan BTD type 11 [8].

2.1.2. Co ché hoat dgng

Cac chat AGIs thuong mang cau trac twong ddng voi cac disaccharide hoac
oligosaccharide, nhd vay chiing c6 kha nang gan tai ving lién két carbohydrate cua
enzyme o-glucosidase. Co ché tc ché cua cac AGIs chi yéu 1a tc ché canh tranh,
trong d6 chat wc ché sé lién két vai trung tim hoat dong cua enzyme, ngin can su

gan két cia co chat.
E+I=El ; K="

Trong nhitng trudng hop nay, chat tc ché (1) ¢d cau trac twong tu co chat, cho
phép chiém vi tri tai ving hoat dong, 1am giam sé lugng enzyme tu do san sang x(c
tac phan tmg. Diéu ndy din dén ting gia tri Km biéu kién nhung khong anh huong
dén Vmax ctia phan ung.

Khi gan vao vung hoat dong, c4c chat tc ché nay ngin can sy phan cat lién két
o-1,4-glycoside, tir ¢6 1am cham qué trinh tao glucose. Két qua l1a toc do hap thu
duong tai rudt giam, 1am giam glucose mau sau an ma khong gay ha duong huyét
khi doi [9].

O mirc 6 phan tir, cac tuong tac gitta chat ic ché va enzyme bao gom: lién két
hydro vai céc residue xdc tac (Asp, Glu); tuong tac ky nudc véi vung pocket caa
trung tdm hoat dong; tuong tac m—x véi cac vong thom ctia enzyme. Nhitng tuong
tac nay quyét dinh i luc lién két va hiéu qua ac ché cua tirng hop chat.

Theo nhiéu danh gi, cac loai thudc ¢ nguon goc AGIs phd bién hién nay nhu
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acarbose hoic miglitol, con hd tro ting cudng bai tiét GLP-1, gitp han ché con doi
cling nhu giam nhu cau an udng. Hon nita, AGIs ciing khong gay anh huong dén can
nang. Tuy nhién, ching gay ra mot vai tac dung phu khéng mong muén chu yéu déi
véi duong tiéu hoa, nhu day hoi, tidu chay. Do vay, wu tién hién nay 1a tim ra mot
ngudn cung cap AGIls méi nhu mét loai thude diéu tri DPTD hiéu qua cao va lam

giam céc tac dung phu.

A Oligosaccharides ()liym.fn harides B
( ; /— AGI
‘\ / \ =
\ Small Intestinal Brush Border
AG —P > AG
Delayed @C Absort
Absorbed & \:) / forked
/ d 03 Delayed
o.0 o= oo o /
oo / 026
o] : Postprandial
M sccharides Postprandial T Monosaccharides Hy l:\‘":l\"_]_ ‘l‘:“', 'L
g m"'(".’l"“_“m)“"’ Hyperglycaemia (Glucose) yPergiysacme
Jlucose

Hinh 2.1. Co ché hoat déng cua AGls [10]
A — Khong c6 AGIs: oligosaccharide phan giai thanh glucose
B — Co6 AGIs: ngan can oligosaccharide phan giai thanh glucose

2.1.3. Phén loai
Dua trén ngudn gbc va dic tinh hoa hoc, cac chat uc ché a-glucosidase hién
nay c6 thé chia thanh ba nhém chinh: Thuéc tong hop; Chat @c ché ty nhién; Peptide

va cac dan xuat peptide.

Thudc tong hop va ban tong hop: vi du nhu acarbose (c6 tac dung wc ché o-
glucosidase & rudt); miglitol (c cau tric twong dong véi glucose, hap thu tét tai ruot
non); voglibose (6 &i luc cao véi a-glucosidase). Pay 1a cac hop chét ¢6 ciu trac tuong
tur oligosaccharide, cho phép ching canh tranh véi co chat tu nhién tai trung tm hoat
dong ciia enzyme. Trong do, acarbose 1a mot pseudo-tetrasaccharide ¢ kha ning gan
manh vao viing hoat dong théng qua nhiéu lién két hydro véi cac amino acid x(c tac,

tir 46 te ché hiéu qua hoat tinh enzyme [11].

Bén canh d6, nhiéu hop chat c6 ngudn gdc tu nhién da dugc phét hién ¢ kha
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nang uc ché a-glucosidase, bao gom: alkaloid, flavonoid, terpenoid va phenolic
compounds dugc ching minh cé hoat tinh &c ché a-glucosidase. Cac hop chat nay
thuong 6 cu trac da vong, giau nhoém hydroxyl, cho phép twong tac véi enzyme

thong qua lién két hydro va tuong tac m—.

Peptide va din xuat peptide: Mot sé peptide ty nhién va peptide tong hop da
duoc kiém tra ¢6 kha ning ¢ ché a-glucosidase thong qua twong tac vai ving xdc

tAc cia enzyme.
2.1.4. Y nghia trong diéu tri dai thao dwong

Cac chat AGIs di dugc ung dung rong ri trong diéu tri DTD type I, dac biét
trong kiém soat ting glucose mau sau an. Khac véi céac loai thuée kich thich tiét
insulin, AGls khong gay ra triéu chiing ha dudng huyét qua muc, do co ché tac dong
phu thudc vao luong carbohydrate dugc hap thu [12].

Ngoai ra, viéc giam téc do hap thu glucose con gitp han ché sy Hinh thanh céac
san pham glycat hda bén viing (AGES) va giam stress oxy hoa, tir ¢6 gop phan lam
cham tién trién cua céc bién chung vi mach. Tuy nhién, viéc st dung AGIs ciing co
thé gay ra cé4c tac dung phu trén dudng tiéu héa nhu day hoi va tiéu chay, do su 1én
men carbohydrate chua duoc tiéu hda tai dai trang. Diéu nay dua ra mot muc tiéu
nghién ciu cac chat tc ché moi voi hiéu qua cao va it tac dung phy hon.

O Viét Nam, cac nghién ciu vé hop chat AGIs van con kha han ché. Mot s6
nghién ciiu méi chi tap trung vao viéc phan 1ap, tuyén chon va tinh sach céc chat uc
ché a-glucosidase tir cac chung vi khuan (Nguyén Tién Cudng va cong su (2021),
Nguyén Thi Hién Trang va cong su (2021),...) [5, 6].

2.2. Gié6i thiéu vé a-glucosidase

Alpha glucosidase la mét loai enzyme thuay phan thuéc ho hydrolase, ¢o vai tro
xUc tc cho qué trinh cat lién két a-1,4-glycoside ¢ dau khdng khir cua carbohydrate,
giup giai phéng glucose va cac monosaccharide tir cac oligosaccharide va
disaccharide trong qué trinh tiéu hoa [13, 14]. Pay 1a loai enzyme quan trong ddi Véi
quéa trinh chuyén hoa carbohydrate, c6 mit phé bién trong cac sinh vat khac nhau
nhu vi khuan, nam, thuc vat va dong vat bac cao [15]. Do d6, a-glucosidase duoc
coi 1a myc tiéu diéu tri quan trong trong kiém soat ting glucose mau sau dn & bénh



nhan dai thao duong type II.
2.2.1. C4u truc cia a-glucosidase
Alpha glucosidase 1a mot protein mang nam trén bé mat vi nhung mao cua
té bao biéu md rudt, thuong ton tai dudi dang glycoprotein. O ngudi, enzyme nay
bao gom hai phirc hop chinh 1a maltase-glucoamylase va sucrase-isomaltase, moi
phirc hop chira hai domain xUc tac véi dic diém céu tric va tinh dic hiéu co chat
khac nhau [16].

Hinh 2.2. Céu trtc 3D cua GH13 [17]
A —Halomonas sp. a-glucosidase va maltose (PDB, 3WY4)
B —Streptococcus mutans DG va isomaltotriose (PDB, 2ZID)
A " B

C-terminal ) | N-terminal
domain 2 . . domain

Hinh 2.3. Cau trdc 3D caa GH31 [17]
A —N-terminal maltase-glucoamylase
B — Vung hoat dong cta N-terminal maltase-glucoamylase

Vé cau trac, a-glucosidase 1a mot glycoprotein, thuong ton tai ¢ dang

homodimer hoac monomer véi khéi lwgng phan tir khoang 95 - 105 kDa. Enzyme
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nay thuoc lop glycoside hydrolase (GH), trong do6 cac ho GH31, GH13, GH97 la
phd bién nhét [18]. Trung tdm hoat dong cia enzyme thudng nam trong mot ranh
sau, cO cau tric dang “pocket”, cho phép gan dic hiéu voi dau khong khir cua co
chat. Cac acid amin xuc tac quan trong thuong la cac gbc aspartate (Asp) va

glutamate (Glu), dong vai tro nhu acid/base trong phan trng thay phan [19].

Ngoai ra, enzyme con c6 cac ving glycosyl héa, gilp én dinh cau tric khéng
gian va ting kha nang chdng lai su phan giai boi protease trong méi truong tiéu hoa.
CAu tric khdng gian ba chiéu (3D) ciia enzyme cho phép twong tac dic hiéu véi cac
phan tir carbohydrate thong qua lién két hydro va twong tac ky nudc, quyét dinh tinh

chon loc co chit cia enzyme.

2.2.2. Chirc nang cua a-glucosidase

Chtic ning ciia o-glucosidase 1a tham gia vao giai doan cudi cua qua trinh tiéu
hoéa carbohydrate ¢ rudt non, noi ndé thuy phan cac oligosaccharide, maltose,
maltotriose va dextrin thanh glucose dé hap thu vao mau. Nho vay, enzyme nay c6
vai tro quan trong di vai viéc diéu hoa ndng do glucose méu sau bira an [8].

Alpha glucosidase giup co thé chuyén hoa tinh bot thanh dang dudng don, dam
bao cung cap niang luong nhanh chéng. Tuy nhién, sy hoat dong qua mac cua
enzyme ndy dan dén tinh trang ting duong huyét sau an — mot dic trung cta dai
thao dudng type II. Do d6, a-glucosidase trg thanh déi twong nghién ctu hang dau
trong diéu tri: cac thudc tc ché a-glucosidase (nhu acarbose, miglitol, voglibose,...)
c6 vai trd 1am cham qua trinh hap thu glucose, kiém soat duong huyét sau an va ngan
ngtra bién chirng mach mau [9].
2.2.3. Co ché hoat ddng caa a-glucosidase

Co ché x(c tac cua o-glucosidase thuoc loai co ché giit cau Hinh, dién ra qua

hai budc chinh véi sy Hinh thanh trung gian glycosyl-enzyme.

Trong budc dau tién, enzyme lién két véi co chét (S) tai trung tm hoat dong,
Hinh thanh mét phtc hop enzyme—co chat (ES). Mot gbc acid amin (thuong 1a Asp)
dong vai tro nucleophile tan cdng vao carbon anomeric cua lién két glycosidic, trong

khi mot géc Glu hoat dong nhur acid proton hoa nhom roi. Két qua 1a tao thanh trung
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gian glycosyl-enzyme va giai phong phan con lai caa phan ti co chat [20].

Trong budc thir hai, mot phan tir nude dugc hoat hoa bai residue base (Glu),
tan cdng vao trung gian nay, giai phéng glucose va tai tao enzyme ban dau. Dic
diém quan trong cua co ché nay 1a giit nguyén cau Hinh o ctia glucose sau phan @ng,

khac véi co ché dao cau Hinh ¢ mot sé glycosidase khac.

Co ché xuc tac nay phu thudc manh vao dé pH moi truong, thuong téi wu & pH
hoi acid (khoang 5,5-6,8), phil hop véi diéu kién trong 10ng rudt non. Ngoai ra, hoat
tinh enzyme con chiu anh huong béi cac yéu té nhu nong d6 co chat, sy hién dién

cua ion kim loai va céc chat tc ché enzyme.

2.2.4. Vai tro ciia a-glucosidase trong diéu tri dai thao dwong

Do vai tro trung tdm trong qua trinh thuy phan carbohydrate, a-glucosidase tro
thanh muc tiéu hang dau trong diéu tri DTD type II. Cac chét Gc ché enzyme nay
(AGIs - a-glucosidase inhibitors) nhu acarbose, miglitol hoat dong bang cach canh
tranh véi co chat tai trung tdm hoat dong cua enzyme, 1am cham qua trinh phan giai

carbohydrate va hap thu glucose [12].

Hé qua 1a 1am giam dinh glucose mau sau an, mot yéu t rat duoc coi trong trong
co ché sinh bénh hoc cua bién ching mach mau & dai thao duong. Tir goc dd enzyme
hoc, cac chat iic ché nay thuong c6 cau tric twong ty carbohydrate, cho phép gan manh

vao ving hoat dong théng qua mang ludi lién két hydro vai cac x(c tac di thé.

2.3. Chiing xa khuan Streptomyces sp.
2.3.1. Gi6i thiéu vé Streptomyces sp.

Streptomyces duoc xem Ia chi I6n nhit trong nganh Actinobacteria va thudc
ho Streptomycetaceae. Cho dén hién nay, da ghi nhan hon 500 loai thudc chi nay.
Tuong tu nhiéu Actinobacteria khac, Streptomyces 12 loai vi khuan Gram duong, 6
bo gen dic trung v6i ham lugng GC% cao. Pac diém noi bat cua Streptomyces la
kha nang hinh thanh bao tir va tao mui dic trung do hop chat geosmin sinh ra trong
qua trinh chuyén hda. Pay 1a nhom vi khuan dugc nghién ctu su rong va duoc biét
dén pho bién nhat trong sé cac xa khuan (Actinomycetes).

Streptomyces c6 hinh théi twong ddi gibng nam, vi vay d6i khi dé gay 1am tudng


https://vi.wikipedia.org/wiki/X%E1%BA%A1_khu%E1%BA%A9n
https://vi.wikipedia.org/w/index.php?title=Streptomycetaceae&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n_Gram_d%C6%B0%C6%A1ng
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Streptomyces 1a nim. Céc té bao cua ching phat trién thanh dang soi, lién két véi
nhau tao nén mot hé théng mang luéi twong tu nhu soi nam.

Nhoém vi sinh vat ndy noi bat nho kha nang sinh tong hop da dang céc hop chat
thir cAp mang hoat tinh sinh hoc cao, bao gém khéng sinh, enzyme, chat chéng ung
thu va cac chat e ché enzyme. Vi hé gen 16n (thudng >8 Mb) va chira nhiéu cum
gen sinh téng hop, Streptomyces duoc xem 13 “nha may sinh hoc tu nhién” quan
trong trong san xuat duoc pham [21], nhu khang sinh, thudc chdng ung thu, thude
khang virus, thuc tc ché enzyme (trong dé co cac chat tc ché a-glucosidase) va
chat diéu hoa sinh truang thuc vat. Uéc tinh khoang hai phan ba cac khang sinh ma
ngudn goc dén tir vi sinh vat duoc phét hién cho dén nay cé nguon goc tir
Streptomyces, trong d6 c6 nhiéu khang sinh quan trong nhu streptomycin,
tetracycline, erythromycin va chloramphenicol [22].

Pién hinh, hop chat acarbose — mot thude diéu tri DTD type 11 rat pho bién hién
nay, duoc san xuét bai Streptomyces (cu thé 1a Streptomyces glaucescens) [23].
Acarbose la mot pseudooligosaccharide c6 cau triic twong tu co chét tu nhién cua a-
glucosidase, cho phép né gin vao trung tdm hoat dong ctiia enzyme va uc ché canh
tranh qua trinh thuy phan carbohydrate. Cau trtic dac biét nay I1a két qua cia cac con
duong sinh tong hop phuc tap trong Streptomyces, lién quan dén nhiéu enzyme x(c
tac phan ¢ng glycosyl hda va bién doi duong [24].

Ngoai acarbose, nhiéu chung Streptomyces khac da dugc chiang minh ¢é kha
nang sinh tong hop cac hop chat mang hoat tinh &c ché o-glucosidase. Cac nghién
clru gan day da phan 1ap duoc nhiéu hop chat méi tir Streptomyces véi hoat tinh tc
ché manh, mé ra tiém ning phat trién thubc méi ¢ hiéu qua cao hon va it tac dung
phu hon so véi céc thudc hién hanh [25].

2.3.2. Co ché sinh tong hep chat @c ché a-glucosidase ¢ Streptomyces sp.

Qué trinh sinh tong hop chat tc ché a-glucosidase trong Streptomyces sp.
thuong lién quan dén cac con duong chuyén hda carbohydrate phuc tap, trong d6
cac enzyme dong vai tro trung tam. Cac enzyme nhu glycosyltransferase xtc tac viéc

gan cac don vi duong vao khung phan ta, tao nén cac ciu trac tuong tu


https://vi.wikipedia.org/wiki/N%E1%BA%A5m
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oligosaccharide c6 kha niang twong tac vai a-glucosidase.

Ngoai ra, cac enzyme bién d6i nhu oxidoreductase, aminotransferase va cyclase
tham gia vao viéc xay dyng cau trac khéng gian dic thu cua cac AGls, gilp tang ai
luc lién két véi enzyme dich. Su phéi hop hoat dong caa cac enzyme nay trong cac
cum gen sinh tong hop cho phép Streptomyces sp. tao ra cc phan tu co tinh dac hiéu

cao ddi véi a-glucosidase [26].

2.4. Pai thdo duwong
2.4.1. Khai niém

Pai thao duong 12 mot nhdm bénh gay nén tinh trang rdi loan chuyén héa khéng
d6ng nhat, duoc mo ta dic trung boi tinh trang ting glucose mau man tinh [27]. Thoi
gian dai ting glucose mau c6 thé gay ra cac rdi loan chuyén hoa carbohydrate va gay
t6n thuong cho nhiéu co quan khac nhau nhu tim, mach mau, than, mat va than kinh
[28]. Pay 1a hoi chung bénh ¢ kha nang gay tir vong hang dau, can dugc phét hién

va uu tién diéu tri sém dé dam bao chét luong cudc song.
2.4.2. Phan loai

Theo Hiép hoi Pai thao duong Hoa Ky (ADA) nam 2021, dya theo dic diém
va tinh trang, DPTD duoc chia lam dai thao duong type I, type 11, dai thao duong thai

ki va dai thao duong do cac nguyén nhan khac.

Pai thao duong type | 12 loai bénh tu mién, gay nén tinh trang thiéu hut hoan toan
insulin, nguyén do 1a hé mién dich da pha hay té bao p ctia tuyén tuy,. Bénh thuong

duoc tim thay & tré em va nguoi tré tudi, chiém khoang 5 - 10% tong s6 ca mac DTD.

Dai thao duong type 11 chiém 90 - 95% cac truong hop, tinh trang bénh dic
trung boi kha niang khang insulin va suy giam chirc nang tiét insulin. Bénh thuong
lién quan dén béo phi do it van dong, ché do an nhiéu duong va chat béo bao hoa.
Theo WHO (2020), ty Ié dai thao dudng type 11 toan cau di tang gp hon 4 1an trong
40 nam qua, v&i khoang 422 triéu nguoi mac bénh vao nim 2014 va du kién dat hon
570 triéu vao nam 2030. Tai Viét Nam, théng ké cta Bo Y té nam 2020 cho thay ty
16 DTP ¢ nguoi truong thanh 12 5,7%, trong d6 phan 16n 1a type 1.
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Dai thao duong thai ki gay ra tinh trang réi loan dung nap duong glucose va
dugc phét hién trong thoi ky mang thai. Co ché bénh sinh chii yéu lién quan dén tinh
trang khang insulin tdng cao do tac dong cua cac hormon nhau thai nhu human
placental lactogen, progesterone, cortisol, va prolactin. Theo International Diabetes
Federation, u6c tinh khoang 16,7% phu nir mang thai trén thé gi6i bi anh huéng boi
DTP thai ky [1]. O Viét Nam, da c6 mot vai nghién cau cho thay ty 1¢ nay dao dong
tir 5 - 20% tly theo khu vyc. BDTD thai ky khong chi lam ting nguy co bién chuang
trong san khoa nhu tién san giat, sinh non, thai to, ma con 1am ting nguy co me va

con mac DTP type II trong tuong lai.

Ngoai ba thé bénh chinh trén, con c6 mot sé6 dang DTD it gip hon, lién quan
dén mot vai nguyén nhan xac dinh duoc. Bao gom: khiém khuyét di truyén chuc
nang té bao B; khiém khuyét di truyén tac dong insulin;... Mac du tan suat thap hon
nhiéu so v&i DTD type II, song cac dang ndy c6 ¥ nghia 1am sang quan trong do lién

quan dén cac cin nguyén cu thé va dinh huéng diéu tri bénh dic hiéu.

2.4.3. Pai thao duwong type I

A —— Muscle
( { , ) FFA % \\§ h flnsulin resistancé\" -
)/ Lipolysis 4 N\ % —— g
gy e ===
< @ TNF-, IL-6 @ | 4 Glucose uptake
i i A = =
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- 0 —
: ~ IR
Feat D
anoiyys 1 | N
y pm===p -
2 Q" Y : Q—‘D ’ . 4 Glucose output
’ﬁ( v N\
- ~ Liver / = \\\
e g o —T% ‘:]"‘:"" //.“
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Liver Q9 #  Pancratic B-cell
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Hinh 2.4. Co ché bénh dai thao duong type I
Pai thao duong type I1 1a mot bénh réi loan chuyén hda man tinh gay ra tinh

trang khang insulin két hop véi suy giam chirc ning té bao B, dan dén thiéu hut
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insulin tuong d6i. Khéng giong DTD type I, co ché bénh sinh cia DTD type Il mang

tinh da yéu tb va tién trién cham.

Pé khang insulin 13 yéu t6 trung tim trong giai doan sém cua bénh. Tinh trang
nay xay ra khi cac mé dich nhu gan, co va mé m& giam dap tng véi insulin. O mac
phan tir, dé khang insulin lién quan dén sy suy giam hoat déng cua cac thanh phan
trong con duong tin hiéu insulin, dac biét la IRS-1 (insulin receptor substrate-1),

PI3K va Akt, dan dén giam van chuyén glucose qua GLUT4 vao trong té bao [29].

Béo phi, ndi bat 1a béo phi noi tang, dong vai trd quan trong trong co ché nay
thdng qua viéc ting tiét cac adipokine gdy viém nhu TNF-o, IL-6 va giam
adiponectin. Cac cytokine tién viém nay gay rdi loan tin hiéu insulin va thic day
tinh trang viém man tinh muac d6 thap [30].

O giai doan dau, té bao B dap tng bang cach tang tiét insulin dé bu cho tinh
trang khang insulin. Tuy nhién, theo thoi gian, sy qua tai chirc nang dan dén suy
giam té bao B do stress oxy hoa, stress ludi noi chat va tich tu amyloid tir amylin
(IAPP — islet amyloid polypeptide) trong dao tuy [31].

Ngoai ra, ting san xuat glucose tai gan (do ting tan tao dudng) va giam tc
ché qué trinh phan giai glycogen ciing gop phan 1am tang duong huyét. Ri loan
chtrc nang té bao a khién ting tiét glucagon cang lam tram trong tinh trang ting
glucose méau [32].

Nhu vay, co ché bénh sinh cia DTD type II 1a két hop cua khang insulin Véi
suy giam chirc ning té bao B, trong do cac yéu t di truyén va 16i sbng, moi trudong
déu dong vai trd quan trong.

2.4.4. CAc bién chitng ciia bénh dai thao dwong

DTD la bénh ly man tinh, dugc mo ta dac trung vai tinh trang tang glucose mau
kéo dai, dan dén nhiéu bién chiing nghiém trong trén nhiéu co quan co thé. Céc bién
chang cia BT dugc chia thanh hai nhom chinh: cap tinh va man tinh, trong d6 bién
chang man tinh 1a nguyén nhan chii yéu gay tan phé va tir vong ¢ bénh nhan.

Cac bién chting cap tinh xay ra nhanh chéng va c6 thé de doa tinh mang néu
khéng xir tri kip thoi. Phd bién 1 tinh trang nhidm toan ceton (diabetic ketoacidosis
— DKA) va hoi chimg tang ap luc tham thau (HHS)
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Bién ching man tinh cia DTD xuat phat tir nguyén do ting glucose mau kéo
dai, dan dén ton thuong mach méu va réi loan chiic nang protein/enzyme ndi bao.
Bao gém bién ching vi mach va bién chimg dai mach (bénh mach vanh, dot quy,
dong mach ngoai bién).

Tang glucose mau kich hoat 4 con duong chinh: con duong polyol (aldose
reductase), Hinh thanh AGEs, hoat héa PKC va tang flux hexosamine. Cac con
duong nay déu dan dén stress oxy hda, rdi loan chirc ning protein/enzyme va ton
thuong té bao noi mo [33].

2.4.5. Piéu tri dai thao dwong
2.4.5.1. Piéu tri dai thao dwong type 1

Pai thao duong type I ddc trung boi nguyén nhan pha hay té bao B tuy 1am
thiéu hut insulin hoan toan, do d6 nguyén tac diéu tri cét 16i 1a lieu phap thay thé
insulin. Insulin ngoai sinh dugc sir dung nham tai 14p can bang noi mdi glucose, md
phong gan nhat sy bai tiét sinh ly caa tuyén tuy.

V& co ché phan tir, insulin gan vao thu thé insulin (IR), kich hoat hoat tinh
tyrosine kinase noi tai cua thy thé, dan dén phosphoryl hda cac protein nén nhu IRS1
(insulin receptor substrate-1). Qua trinh nay tiép tuc hoat hoa chudi tin hiéu PI3K/Akt,
lam tang van chuyén chat mang glucose GLUT4 dén mang té bao, tir 6 tang hap thu

glucose tai co va mdé m&, dong thoi tc ché tai tao glucose tai gan [29].

Cac chién luoc diéu tri hién dai nhu bom insulin lién tuc hoic hé théng “tuyén
tuy nhan tao” cho phép kiém soat glucose mau chinh xac hon, giam nguy co ha
duong huyét. Bén canh d6, cac hudng tiép can méi nhu cay ghép té bao dao tuy hoac
liéu phap mién dich nham bao ton té bao B dang dugc nghién ctu, ma ra trién vong

diéu tri can nguyén [34].
2.4.5.2. Piéu tri dai thao dwong type Il

Khéng gidng BTD type I, co ché diéu tri DTD type II tap trung vao viéc cai thién
dé khang insulin va bao tén chirc ning té bao . Diéu tri bat dau bang viéc thay doi

th6i quen sdng, bao gdm ché d6 an hop 1y va ting cudng hoat dong thé luc, nham cai
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thién do nhay insulin va giam glucose mau.

O muc phan tir, cac thude ha dudng huyét tac dong vao nhiéu con duong khac
nhau trong chuyén héa glucose. Metformin, thudc hang dau trong diéu tri DTD type
11, cha yéu tc ché qué trinh téi tao glucose tai gan thong qua hoat héa AMPK, tir d6

giam san xuat glucose ndi sinh va cai thién d6 nhay insulin [35].

Cac thubc nhém sulfonylurea va meglitinide kich thich té bao B san sinh insulin
bang cach dong kénh K ATP phu thugc ATP trén mang té bao, gay khir cuc mang
va tang dong Ca?* noi bao, tir d6 thuc day bai tiét insulin. Trong khi d6, cac thudc
nhom thiazolidinedione (TZDs) hoat héa thu thé nhan PPAR-y, diéu hoa biéu hién
gen lién quan dén chuyén hoa lipid va glucose, gidp cai thién tinh trang khang insulin
tal m0 m& va co [36].

Mot huéng diéu tri quan trong khéc 1a hé incretin, bao gdm GLP-1. Céc chat
ddng van thu thé GLP-1 va thubc tc ché enzyme DPP-4 gilp kéo dai hiéu qua caa
incretin, tir d6 tang san xuat insulin phu thuoc glucose, giam tiét glucagon va cham
lam rdng da day. Co ché nay gilp cai thién kiém soat duong huyét ma con co loi trén
can nang va hé tim mach [37].

Ngoai ra, cac thudc e ché SGLT2 tai than 1am giam tai hap thu glucose & 6ng
luon gan, ting dao thai glucose qua duong tiéu, tir d6 ha glucose mau doc 1ap Véi
insulin. Pay 13 nhém thudc méi véi nhiéu loi ich trén tim mach va than [38].

Nhin chung, co ché diéu tri DT type II 1a su phdi hop da muc tiéu nham diéu
chinh cac réi loan sinh ly bénh, trong d6 viéc tac dong vao cac enzyme va protein
tin hiéu dong vai tro trung tim. Alpha glucosidase 1am cham lai qué trinh hap thu
glucose tai rudt, a-glucosidase tai bd ban chai rudt non c6 vai tro phan cit tinh bot,
disaccharide thanh glucose dé hap thu. Khi dung thuéc &c ché a-glucosidase (nhu
acarbose, miglitol, voglibose), co ché tac dong dugc md ta 1a: Uc ché canh tranh
véi enzyme tai rugt non; Lam cham thuy phan carbohydrate phuc tap thanh
glucose; Giam téc d6 hap thu glucose — han ché ting dwong huyét sau in
(postprandial hyperglycemia). Pay 1a co ché diéu tri dic hiéu nham kiém soét
duong huyét sau bira an — mot yéu té quan trong dbi véi phong ngira cac bién ching
tim mach ¢ bénh BDTD type II [9].
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2.5. Tinh hinh nghién ciu trong va ngoai nwéc

Trong nhitng nam gan day, véi su gia ting chong mit cua bénh BTD type |1
trén toan cau, nghién ctu vé a-glucosidase va cac chat ¢c ché cua no da trd thanh
mét linh vuc trong diém trong sinh hoc phan tir, cong nghé enzyme va phat trién
thudc thu hat sy quan tdm manh mé. Dic biét, cac vi sinh vat thudc chi Streptomyces
dugc xem 1a ngudn sinh hoc tiém ning cho viéc phat hién va san xuat cac AGIs thé
hé méi, gop phan kiém soat ting glucose mau sau an. Cac nghién ctru duoc trién
khai rong khap trén thé gisi va tai Viét Nam, véi xu huéng chuyén dich tir khai thac

tu nhién sang két hop cong nghé sinh hoc hién dai.

2.5.1. Trén thé giéi

Céc nghién ciru vé AGIs trén thé gi6i da duoc tién hanh bat dau trong nhiig nam
1970 véi viée phat hién cac hop chat bat ngudn tir vi sinh vat. Mot trong nhiig thanh
tiru tiéu biéu 1a viéc phat hién acarbose — mot pseudooligosaccharide c6 kha nang trc
ché o-glucosidase manh — dugc san xuét tir cac chiing vi sinh vat nhu Actinoplanes sp.
va Streptomyces glaucescens [39]. Cong trinh nghién ciru cua Wehmeier va
Piepersberg (2004) di lam sang to co ché sinh tong hop acarbose, cho thdy sy tham gia
ctia nhiéu enzyme trong con dudng chuyén hoa carbohydrate phirc tap [23].

Bén canh d6, nhiéu cdng trinh tap trung vao viéc tdi vu héa nang cao kha ning
sinh tong hop AGIs. Tadera va cong su (2006) da chirng minh hoat tinh trc ché manh
ctia cac flavonoid tu nhién dbi v6i enzyme nay [40]. Schwientek va cong sy (2012)
da sir dung phan tich hé gene dé xac dinh cum gene sinh téng hop acarbose, mé ra
kha ning khai thac va bién doi cac con duong nay [41]. Chen va cong su (2016) da
phan lap dugc céc hop chat méi tir chung Streptomyces sp. OUCMDZ-3434, duogc
thu nhan tir mau tao bién Enteromorpha prolifera, cho thdy kha nang sinh tong hop
cac chat AGIs [2]. Tiép do, Wei va cong su (2017) di phan 1ap 24 hop chat thir cap
tir dich nudi cdy cua chung S. xanthophaeus véi hoat tinh ¢ ché a-glucosidase
manh, trong d6 mot s6 hop chét cé hiéu luc twong duong hodc vuot troi so véi chat
d6i chung duong acarbose [3]. Abdulkhair va cong su (2018) tién hanh phan lap 55
chang xa khuan bién, két qua cho thay 7 chung cd kha nang tc ché a-glucosidase va
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thé hién tiém nang diéu tri bénh dai thao dudng. Péang chi y, kha nang sinh tong hop
cac chat e ché cua cac ching nay duogc ting cudng sau khi xt Iy bang tia UV trong
10 gidy nham tao ra cac dong dot bién c6 hoat tinh cao hon [4].

bang chu y, cac phuong phép in silico nhu docking phan tir va mo phong dong
lwc hoc phén tr dang duoc tng dung rong rii dé nghién ctru tuong tic enzyme—chat
trc ché va thiét ké thudc moi. Nam 2019, Kaur va cong sy da st dung mo phong
phan tir dé dy doan ai luc lién két cua cac hop chit véi a-glucosidase, gop phan rit
ngan thoi gian sang loc thude [42]. Li va cong su (2022) di (mg dung transcriptomics
dé xac dinh cac gen diéu hoa quan trong cho qua trinh sinh téng hop acarbose &
Actinoplanes sp., tir d6 cai thién hiéu suat san xuat thong qua diéu chinh diéu kién
Ién men [43]. Lu va cong su (2023) da phan 1ap va tuyén chon thanh cong hai chang
xa khuan c6 ngudn goc tir ring ngap man la Streptomyces sp. WHUA03267 va
Streptomyces sp. WHUA03072, trong d6 ca hai déu biéu hién hoat tinh tc ché a-
glucosidase manh, khang dinh tiém ning to 16n cua Streptomyces trong viéc cung
cap ngudn hop chat ty nhién phuc vu diéu tri dai thao duong type 11 [44].
2.5.2. Tai Viét Nam

O trong nudc, cac nghién ctu vé hop chat AGIs tir chi Streptomyces tuy chua
phd bién nhung di budce dau thu duoc nhiéu thanh tyu dang ghi nhan, dic biét trong
viéc khai thac ngudn tai nguyén sinh hoc ban dja. Chung xa khuan Streptomyces sp.,
la mot ngudn tiém nang cho viée tim kiém céc chat tc ché a-glucosidase phuc vu
diéu tri dai thdo duong. Quy trinh nghién ctiru thudng bao gom cac budc: phan lap,
tuyén chon ching, sang loc hoat tinh sinh hoc, téi wu hoa diéu kién nuéi cay, va tién
ti chiét tach, tinh sach hop chat.

Nguyén Ngoc Trai va cong su (2018) nghién cau trén chung Streptomyces sp.
TVS1 phan lap tir dat nhiém man Tra Vinh cho thay moi truong nudi cay, pH va thoi
gian 1&n men anh huang rd rét d¢én kha ning sinh tong hop chat tc ché a-glucosidase
[45]. Nguyén Thi Trung va cong su (2021) nghién ciu tdi wu hoa va tinh sach chét
trc ché a-glucosidase tir Streptomyces costaricanus phan 1ap tai Viét Nam da chung

minh kha niang ning cao hiéu suat thu nhan hoat chat thong qua diéu chinh diéu kién
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nudi cdy va quy trinh tinh sach [5].

Nguyén Thi Trung va cong su (2022) da phan 1ap 30 chang vi sinh vat noi sinh
tir cAy cO mui tai Hoa Binh, trong d6 mot ching Streptomyces dugc tuyén chon nho
hoat tinh uc ché a-glucosidase cao (~69%) [7]. Ngoc Khanh Van Nguyen va cong
su (2023) nghién ciru theo hudng “bioassay-guided isolation” tai Viét Nam (du chu
yéu trén thuc vat) ciing da phan 1ap thanh céng nhiéu hop chat cé hoat tinh manh,
cho thay tiém ning 4p dung twong tu dbi véi vi sinh vat [46]. Hoang Kim Chi va
cong su (2025), cac chung xa khuan tir hé sinh thai rirng ngap man Viét Nam ciing
dugc ching minh ¢d kha nang tGc ché a-glucosidase dang ké, véi dich chiét dat hiéu
suat ¢ ché trén 60% [47]. Nhiing két qua nay cho thay tiém niang 16n ciia nguon Vi
sinh vt ban dia trong sang loc hoat chat sinh hoc.

Tong the, cac nghién ctu tai Viét Nam di dat duoc nhitng két qua déang keé trong
viéc tuyén chon va sang loc cac chung Streptomyces sp. ¢ hoat tinh Gc ché o-
glucosidase, dong thoi bude dau trién khai cac ky thuat chiét tach va tinh sach. Tuy
nhién, so véi quéc té, sé lwong nghién ciru di sdu vao phan 14p cau tric hda hoc va
co ché tac dung caa hop chat van con han ché. Céc két qua nay cho thay nguon tai
nguyén vi sinh vat trong tu nhién, dic biét 1a ¢ Viét Nam, 1a tiém nang quan trong
dé khai thac cac hop chat sinh hoc méi, gép phan vao viéc tim kiém va phét trién

chat e ché o-glucosidase tir ty nhién.
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CHUONG 3. VAT LIEU VA PHUONG PHAP
3.1. Vat liéu
3.1.1. Ching vi sinh vat

36 chung Streptomyces sp. dugc phan 1ap tir mau nudc va dat & vang ven bién
Nha Trang. Cac chung xa khuan duoc cung cip tir Phong Cong nghé sinh hoc
Enzyme, Vién Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam.

3.1.2. Héa chat

Cac loai hda chat chinh sir dung trong nghién ciu bao gdm a-glucosidase, p-
nitrophenyl-a-D-glucopyranoside, chat acarbose chuan (Sigma); cao nAm men, cao
malt (Bio Basic Canada INC); cac loai dung moi n-butanol, ethylacetate, acid acetic,
chloroform, dichlomethane, n-hexan, methanol, isopropanol va ethanol (Trung
Quéc); silica gel 60, Sephadex LH 20 va ban mong silica gel 60 F254 20x20 (Merck,
Puc)... Cac hoa chét sir dung trong thi nghiém déu ¢ dang tinh khiét.

Thanh phan méi truong ISP2 (g/L) bao gom: 4 cao nam men, 10 cao malt, 4
glucose. B6 sung 20 agar néu 1a méi truong thach ISP2. Méi truong 1én men (g/L)
bao gdm 16 cao nam men, 4 glucose diéu kién pH 6,5.

3.1.3. Thiét bi & vat tu

Cac thiét bi va vat tu chinh phuc vu dé tai bao géom: box cay vi sinh Clean
Bench TCV.02, can phan tich BL1508S, 10 vi song, hé thdng elisa, may lic nudi cay
Wise Cube, may vortex OSI, ndi khir trung ES-315, ti hat, may cat ¢d quay (Buchi),
ta am, may do pH-827, may khudy tt,... duoc cung cap tai Vién Sinh hoc; kinh hién
vi dién tir quét phat xa truong FE-SEM Hitachi-S4800 cung cép bai Vién Vat liéu,
Vién Han 1am Khoa hoc va Céng nghé Viét Nam; may ly tim dé ban hang Hanil
Combi 408 (Han Qudc) va may u nhiét khé Labnet AccuBlock™ Digital (M) cung
cap tai Phong nghién ciru R&D, Cong ty C6 phan Sinh hoc phan tir GeneViet.

3.2. Pia diém va thoi gian thuc hién dé tai
3.2.1. Pia diém

Pé tai duoc thyuc hién tai Phong Cong nghé sinh hoc Enzyme — Vién Sinh hoc
—Vién Han lam Khoa hoc va Cong nghé Viét Nam.

3.2.2. Thoi gian nghién ciru
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Ludn van nay dugc thuc hién tir thang 08 nam 2025 dén thang 05 nam 2026
trong ndi dung cua dé tai: “Sang loc, tinh sach, xac dinh cu trac va co ché kich hoat
AMPK trong té bao mé ma 3T3-L1 cua mot vai hoat chat thir cip mai ma e ché a-
glucosidase c6 ngudn géc tir Aspergillus, Oceanimonas va Streptomyces phan 1ap &
Viét Nam”, ma sé: 106.02-2023.47, Quy phat trién khoa hoc va cdng nghé quéc gia
(Nafosted), giai doan 2024-2026.

3.3. Phwong phap nghién ciu

Véi muc tiéu caa dé tai, chung t6i dwa ra noi dung nghién ciru dugc thyc hién

theo so dd sau:

Chung Streptomyces sp.

Mo trieomg I[SP2
Diéu kién 28°C trong thot gian 48-72 g1

Hoat hoa ching

Moi treong 1én men
Dicéu kién 28-30°C, lac 200 rpm thoi gian 5 ngay

Lén men, toi wu dap ting bé mat

Dich 1én men

Chiét v6i iso-propanol ty 1& 1:1, lip lai 3 lan
Cét cb quay, thu cin chiét

Cin chiét iso-propanol

Hoa trong methanol, ti lg 1:2

Cot silica gel 60
i g iy 2w | it i
Cot sephadex LH 20 (2 lan)
Téc d6 dong chay 0,2-1 mL/phut Rira giai bing dung méi methanol
Thu hoat chéat tinh sach

cudi va tinh gia tri ICsp

Hinh 3.1. So db nghién ctu
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3.3.1. Phén loai ching

Cac chung xa khuan duoc phan loai dua trén dic diém hinh thai, dac diém sinh
hoa va trinh tu gene 16S rRNA. Hinh thai khuan lac dugc xac dinh sir dung kinh
hién vi dién tir FE-SEM (Hitachi-S4800, Nhat Ban) va tién hanh tai Vién Vat liéu,
Vién Han Iam Khoa hoc va Cong nghé Viét Nam. Trinh tu gen 16S rRNA duoc
khuéch dai voi phan tng PCR [26] st dung cip modi c6 trinh tu: 27F.1: 5°-
TAACACATGCAAGTCGAACG-3> va 1429R.1: 5’-GGTGTGACGGGCGGT
GTGTA-3’. Két qua trinh tu duoc kiém tra trén may ABI PRISM 3100. Phian mém
DNAStar va BLAST dugc sir dung dé phan tich trinh ty nucleotide.
3.3.2. Nubi ciy va tuyén chen cac chiing xa khuan c6 kha ning sinh tong hop

chat wc ché a-glucosidase

Chung xa khuan Streptomyces sp. duoc hoat hoa trén méi truong ISP2 agar &
diéu kién 28°C — 30°C trong thoi gian 5 ngdy. Sau d6 duoc nhit nudi giong cap 1
trong moi trudng I1SP2 long & 28°C, lac 200 vong/phut trong 24 gio, roi chuyén sang
moi trudng mai cling loai va tiép tuc nudi lac ¢ cung diéu kién trong 7 ngay. Sau 7
ngay nudi cy, dich nudi ciy ngoai bao duoc ly tm & 10000 vong/phut trong 10
phut, thu dich trong thtr hoat tinh Gc ché a-glucosidase dé l1am tiéu chi tuyén chon
chung vi sinh vat sinh tong hop cac hoat chat tc ché a- glucosidase manh.

3.3.3. Lén men chiing xa khuan sinh tong hop AGls

Chung xa khuan Streptomyces sp. di tuyén chon duoc hoat hoa trong moi
truong 1SP2 1ong & nhiét do 28-30°C, lac 200 vong/phut. Sau 48-72 gid, chung duoc
cay chuyén trén dia thach ISP2, u & nhiét d6 phong trong 5-7 ngay cho dén khi Hinh
thanh khuan lac rd va bao tir phét trién day du. Sau d6, xa khuan dugc nudi ciy trong
mdi trudng 18n men ¢ diéu kién nhiét do 28-30°C, lac 200 vong/phut trong 5 ngay
[7]. Dich nuéi cdy ngoai bao duoc ly tim ¢ 10000 vong/phut trong 10 phut, thu dich
trong dé xac dinh hoat tinh wc ché a-glucosidase.

3.3.4. X4c dinh hoat tinh wc ché enzyme a-glucosidase
a-glucosidase 14 enzym x(c tac phan ang thiy phan lién két a-1,4-glycosid. Co

chat duoc dung trong thi nghiém nay 1 p-nitrophenyl-a-D-glucopyranosid (pNPG);
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khi bi enzyme phan giai s& giai phong ra p-nitrophenyl c6 mau vang, hap thu manh
tai budc song 405 nm. Khi c¢d sy hién dién cua chat ac ché, hoat tinh cua a-
glucosidase s& bi suy giam maot phan, dan dén luong p-nitrophenyl tao thanh thap
hon so véi mau khdng chira chat ac ché. Gia tri mat do quang khi do tai budc song
405 nm duogc xac dinh cho sy thay doi nay [48].

Trong mdi giéng phan ung, bd sung 40 pL dém 0,1 M potasium phosphate
pH 6,9; thém 100 uL a-glucosidase 1-2 U/mL da duoc pha trong cung loai dém.
Sau d6, thém 10 pL dung dich mau (mAu déi chung thay bang dém 0,1 M potasium
phosphate pH 6,9). Hn hop u & 30°C trong 10 pht va lic & tée d6 300 vong/phut.
Tiép theo, bo sung thém 50 pL co chat pNPG (pha trong cling loai dém), tron déu
hdn hop va tiép tuc u & 25°C trong 5 phdt, lac 300 vong/phat. Gié tri OD do tai
budc séng 405 nm & thoi diém ban dau (0 phat) va sau 5 pht sau khi bb sung co
chat. Nong do e ché a-glucosidase (%) dugc tinh theo cong thic:

AOD control AOD sample

% Inhibition = AOD
control

x 100

Trong do:
AODgontrol - 12 @ bién thién gia tri ODaosnm & thoi diém 0 phit va 5 phut
ctia mau ddi ching.
AODsample - 12 @0 bién thién gia tri ODags nm & thoi diém 0 phtit va 5 pht
ctia mau thir,
3.3.5. Phwong phap nghién ciru tdi wu kha ning sinh tong hop chat AGls bing
phuong phap dap wng bé mit
3.3.5.1. Nguyén ly
Phuong phap dap tng bé mat 12 tap hop céc ki thuat toan hoc va thng ké dé quy
hoach thuc nghiém. Mot trong céc ung dung phd bién ciia phuong phap nay 14 t6i uu
hoa gié tri dau ra (dap tng) chiu anh huong cua nhiéu yéu té (bién) bang cach tim ra

cac diém (trong gidi han caa mdi bién) ma tai do dap tmg duoc du doan 1a t6i wu [6].
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3.3.5.2. Quy trinh

Toan bd quy trinh st dung phan mém Design expert 10.0.0® cua Stat-Ease Inc.

USA, tién hanh lan luot cac buéce nhu sau:

Xdc dinh ham ddp iing, bién va pham vi nghién ciu: Ham dap tmg dugc chon
1a hoat tinh trc ché a-glucosidase (IU/mL). Ba yéu t6 RSM-CCD duoc lua chon dé
t61 wu 1a ndng d6 cao ndm men, ndng do glucose va do pH, cac yéu té nay duogc thiét

ké theo 5 muc: -0, -1, 0, +1, +a twrong ung pham vi nghién ctru.

Bang 3.1. Ndng d6 ba yéu té dung trong RSM-CCD

; Pon | Biénma | Fhamvi Mirc
Bien thuc Vi hoa nghién
! clu 1316 ()| -1 | 0 | +1 | +1,316 (+a)

Yeast extract | (g/L) A 5,0-20,0 0,26 501125 20,0 22,37

Glucose (g/L) B 2,0-10,0 0,74 20| 6,0 | 10,0 11,26

bo pH C 6,0-8,0 5,68 60| 7,0 | 80 8,32

Ouy hoach thuwc nghiém: Ké hoach thuc nghiém goém 20 thi nghiém twong tng
20 moi trudong véi cac nong do khac nhau cua cac yéu to téi uu. Tién hanh nudi ciy
chung Streptomyces sp. trong cac mdi truong nay, ly tdm moi truong 1én men &
10000 rpm trong 10 phut, thu dich n6i va xac dinh hoat tinh bang phuong phap chuan
do pH tu dong.

Thiét Idp phirong trinh hoi quy: Tir két qua nghién ctu, thiét 1ap mot phuong
trinh hoi quy dic trung cho su phu thudc ctia ham dap tng Y vao cac bién A, B, C.
M6 hinh duoc biéu dién qua phuong trinh bac 2:

Y =bo + 1A + bB + bsC + b11A? + bppB? + bgsC? + b1pAB + bsBC + byisAC

Trong d6: by, by, bs 13 cac hé sb bac 1;

b11, bz, bss 12 céc hé sd bac 2;
b2, bas, b1z 14 cac hé sd twong tac cua timg cip yéu td;

A, B, C, A% B2 C2, AB, BC, AC la cac bién doc lap.



Xay dyung mo hinh 6i wu: Cai dit cac yéu cau riéng cho timg bién (tdi thiéu, toi
da, trong khoang gidi han) sau d6 xay dung mot mé hinh téi wu tir phuong trinh hoi
quy gom cac phuong an twong tng véi cic moi truong thoa min yéu cau cai dit va

mtrc ki vong cua phuong an.

S liéu duoc phan tich bang chuwong trinh Design expert 7.0.0® ctia Stat-Ease

Inc. USA. Tur két qua phan tich, lya chon phuong an t6i vu 14 phuong 4n théa méin
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dong thoi 2 dieu kién: hoat tinh trc ché a-glucosidase cao va muc ki vong cao.

Bing 3.2. Ké hoach thuc nghiém theo RSM-CCD d¢ t0i wu hoa hoat tinh tic ché
alpha glucosidase cua hop chat sinh tong hop

Hoat tinh tc ché AGls (%)

Thi nghiém A B C Thuc nghiem SU%{[:,hma
1 1,000 -1,000 -1,000 45,08
2 0,000 0,000 -1,316 57,8
3 0,000 0,000 0,000 76,8
4 1,316 0,000 0,000 57,8
5 0,000 -1,316 0,000 45,4
6 -1,000 1,000 1,000 42,48
7 -1,000 1,000 -1,000 70,0
8 1,000 -1,000 1,000 46,2
9 -1,316 0,000 0,000 31,2
10 -1,000 -1,000 1,000 9,68
11 0,000 0,000 0,000 80,48
12 0,000 0,000 0,000 78,08
13 0,000 0,000 1,316 46,6
14 0,000 0,000 0,000 77,2
15 0,000 1,316 0,000 84,88
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16 -1,000 -1,000 -1,000 4,2

17 0,000 0,000 0,000 75,68
18 1,000 1,000 1,000 37,76
19 0,000 0,000 0,000 78,6
20 1,000 1,000 -1,000 55,84

3.3.6. Phwong phap nghién citu lwa chon cac dung mdi tach chiét
Dich ngoai bao duoc chiét véi céc dung méi hiru co c6 do phan cuc khac nhau

dé khéo sat chon lua céac dung méi c6 kha nang tach cac hoat chit AGIs tdt nhat.

Cac dung moi duoc st dung c6 do phan cuc khac nhau: n-butanol, ethyl acetat,
chloroform, dichlomethane, n-hexan, methanol va isopropanol vai ti 1€ nguyén li¢u
- dung moi (v/v) 1a 1:1, lac 1 gio (lap lai 3 1an), thu pha dung méi. Pha dung méi
duoc kiém tra bang sic ky 16p mong va xac dinh hoat tinh e ché a-glucosidase.
3.3.7. Phuwong phap sic Ky l6p méng

Nguyén tic: Phuong phép sic ky 16p mong dya trén su phan bb khac nhau cua
cac chat giita hai pha: pha tinh (12 16p chét hap phu dugc phi mong trén bé mit kinh
hodc nhom) va pha dong (la hé dung moi thich hgp chira trong binh kin, bén trong
dit ban mong). Duéi tic dung cta luc mao dan, dung moi pha dong di chuyén doc
theo pha tinh, dong thoi kéo theo cac cau tir trong mau. Do mdi chat co toe do di
chuyén khac nhau nén chiing duogc tach riéng, Hinh thanh cac vét tai nhiing vi tri
khac nhau trén ban moéng. Kha ning phan tach cta timg chat thudng dugc danh gia

thong qua gid tri R, phan anh tdc d6 di chuyén cta chat [49].

=

Trong do :
a — Khoang cach di chuyén cta chat can phan tich
b — Khoang cach di chuyén ciia dung moi

Céc chét sau khi tach trén ban mong co6 thé duoc phat hién bang cic phan tmg
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tao mau dic trung va ddi chiéu voi chat chuan. Trong truong hop su phan tach chua
10 rang, ¢ thé diéu chinh thanh phan hodc ty 1é cac dung méi trong pha dong dé cai
thién hiéu qua. Viéc bd sung dung moi kém phan cyuc hodc ting ty 1 cia ching s&

lam cac hop chét it phan cuc di chuyén nhanh hon khéi vi tri ban dau, va nguoc lai.
Céch tién hanh:

- Chuan bj ban TLC: Sir dung ban mong silica gel 60 F254 (ph bién nhét),
c6 16p mong ddng déu day 0,2 — 0,25 mm, sdy ban mong (khoang 110°C) bang méay

sdy hoidc ti sdy néu d6 am hon 60%.

- Tra mau: K¢ vach xuat phat cho miu, cach mép dudi ciia ban mong khoang
1,0 - 1,5 cm. Sir dung micropipet (5 - 10 pL) dé 14y mau va cham 1én céc vi tri da
danh déu trén ban mong. Cac diém chidm can nho gon, tap trung, tranh lan rong nham
dam bao do phan giai cao. Sau d6, dé cac vét cham kho hoan toan (co thé siy kho)

trude khi tién hanh budc tiép theo.

- Chay sic ky: Pit can bang ban gel ¢ chAm mau vao binh sic ky c6 nap kin.
Luu ¥ mic dung moi can ludn thap hon vach xuit phat ciia mau. Dung mdi rira giai
(pha dong) dang 1én nhd mao dan, kéo theo cac phan tir mau di chuyén véi toc do
khac nhau. Khi dung méi di chuyén gan t&i mép trén ctia ban sic ky (khoang cach
3/4 chiéu dai ban) thi nging qua trinh sic ky. Ban gel duoc 13y ra, siy kho va danh

dau vi tri dung moi.

- Hién thi va phan tich két qua: Cac vét chat dugc quan sat bang phan ung
nhudm mau dac trung dudi tac dung cua thude thir hoa hoc. Khoang cach di chuyén

ctia cac vét duoc do, tir d6 tinh gi tri Ry dé nhan dién hop chét.
3.3.8. Tach chiét va tinh sach hoat chit c ché a-glucosidase

Sau khi thu dugc dich 18n men, tién hanh thi nghiém chiét xuat dich ngoai bao
véi céc dung méi hitu co c6 6 phan cuc khac nhau dé khao sat chon lua cac dung
moi ¢ kha ning tach cac hoat chét trc ché a-glucosidase tot nhat. Sau khi khao sat,
qua trinh tinh sach hoat chat c6 hoat tinh tc ché a-glucosidase tir moi treong nudi

cdy cua chung xa khuan Streptomyces sp. S12.2 dwgc mé ta tom tat nhu Hinh 3.2.
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Dich 1én men

Chiét véi iso-propanol ty 18 1:1, 1ap lai 3 14n
Cit cd quay, thu cin chiét

Cian chiét iso-propanol
Hoa trong methanol, ti lé 1:2

Cot silica gel 60

Rira giai bang hé dung méi n-butanol - acid
acetic : ethylacetate - HoO = 3:1:1:1

Téc dd dong chay 25 mL/gidy

Cot sephadex LH-20

Toc d6 dong chay 0.2-1 mL/phiat | Rira gial bang dung méi methanol
San pham tinh sach cudi

Hinh 3.2. So @6 tom tat qua trinh tinh sach hop chat ic ché a-glucosidase

3.3.8.1. Nghién cizu lira chon cac hé dung méi pha déng cho sdc ky

Tién hanh sac ky 16p mong d6i voi mau dich 18n men va dich chiét cudi bang 5
hé dung moi khac nhau véi céc ty 18 khac nhau, nham danh gia kha nang tach cac
thanh phan cé trong mau trén ban mong silica gel.

(1) n-butanol : acid acetic : H,O = 3:1:1

(2) n-butanol : ethanol : H,O =5:3:2

(3) isopropanol : ethylacetate : H,O = 3:1:1

(4) n-butanol : methanol : H,O =5:3:2

(5) n-butanol : acid acetic : ethylacetate : H,O = 3:1:1:1
3.3.8.2. Phuirong phdp sdc ky cét silica gel 60

Nguyeén Iy cua sac ky cot silica gel 60 dwa trén sy khéc biét vé i luc cua cac
phan tir mau ddi véi pha tinh (silica gel) va pha dong (dung méi ria giai). Cac phan

tr c6 d6 phan cuc cao s& twong tac manh véi bé mat silica gel, di chuyén cham hon
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trong cot; nguoc lai, cic phén ti it phan cuc hoac ky nudc hon s€ duogc rira giai ra
khoi cot nhanh hon khi stir dung dung moi phu hop. Su lva chon dung méi va hé
dung méi cd vai tro quyét dinh dén kha ning phan tach, thuong dugc xay dung dua
trén nguyén tic ting dan d6 phan cuc (gradient elution) [50].

Cach tién hanh:

- Chuan bi cot: dat 1 16p bdng thity tinh dudi ddy cot roi do tir tir hdn hop silica
gel va hé dung mdi lva chon, gb nhe thanh cot dé loai bo bot khi. Bé 6n dinh cot
khoang 1-2 gio. Sau d6 mod khoa cot cho dung méi du chay tir tir dén mat phang cot.

- Nap mau Ién cot: Hoa tan can chiét voi 3 mL methanol. Nhe nhang cho mau
Ién cot. Rira cot bang dung moi dé dam bao mau di vao 16p silica gel.

- Rura giai: Bo sung thém hé dung méi lua chon va duy tri ¢ toc do dong chay
khoang 25 mL/gio.

- Thu phan doan: Thu dich rua giai theo tirng dng. Mdi phan doan duoc thu véi
thé tich 2 mL. Céac phan doan sau d6 dugc Kiém tra do tinh sach bang phuong phap
TLC va danh gia hoat tinh.
3.3.8.3. Phurong phdp sac ky cét loc gel Sephadex LH 20

Co ché tach caa Sephadex LH 20 dya trén sy khac biét vé kich thuéc va mac
do6 tuong tac gitra cac phan tir vai mang Iudi gel. Cac phén tir ¢6 kich thudc 16n sé
di chuyén nhanh hon va dugc ria giai trudc, trong khi cac phan ta nhé hon hoic ¢é
tuong tac manh hon vdi pha tinh s€ bi gitr lai l[au hon trong cot. Ngoai ra, cac tuong
tac m—m va lién két hydro gitra gel va cac hop chat giau vong thom ciing gop phan
vao qué trinh phan tach [51].

Cach tién hanh:

- Chuan bi cot: Can khoang 5mg Sephadex LH 20 va ngam trong methanol
khoang 2-4 gio. Dung diia thuy tinh khuay nhe dé truong no gel hoan toan va loai
bo bot khi. Dat 1 16p bong thuy tinh dudi day cot rdi d6 tir tir hdn hop gel da truong
no, gd nhe thanh cot dé loai bo bot khi. Bé 6n dinh cot khoang 1-2 gio, dam bao

khong cd bot khi va bé mat gel phang. Sau d6 mé khoa cot cho methanol du chay tir
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tir dén mat phang cot.

- Chuan bi va nap mau Ién cot: hoa tan cin chat can tinh sach trong 1-2 mL
methanol sau d6 nap mau nhe nhang Ién cot. Rira cot bang methanol dé dam bao
mau di vao 16p gel Sephadex LH 20.

- Rira giai: b6 sung lién tuc dung méi methanol va duy tri téc d6 dong chay
khoang 0,2-1 mL/phut. Cha y khong 1am thay d6i dot ngot tée ¢ dong chay.

- Thu phan doan: Thu dich ra giai theo tirng dng. Mdi phan doan duoc thu véi
thé tich 2 mL. Cac phan doan sau d6 dugc kiém tra do tinh sach bang siac ky do TLC.
3.3.9. Xac dinh gia tri 1Cso

ICso (néng do giy trc ché 50% hoat tinh) 1a mot chi sé6 dung dé danh gia kha
nang rc ché ctia mét chat dbi véi chic nang sinh hoc hoac qua trinh hoa sinh cu thé.
Pay la thong s dinh luong phan anh lwong chit e ché can thiét dé lam giam 50%
hoat dong ctia mot hé sinh hoc hodc thanh phan sinh hoc nhét dinh. Thanh phan nay
c6 thé bao gém enzyme, té bao, thu thé té bao hodc vi sinh vat.

Céc budc xac dinh ICsp bao gom : (1) Chuan bj cac dung dich mau thir véi dai
noéng do khac nhau; (2) Po hoat tinh e ché a-glucosidase cuia tirng mau; (3) Thiét
1ap phuong trinh dudng chuan véi hé sé twong quan R? gan bang 1 dugc xem 12 toi
uu; (4) Tir d6 xac dinh nong do miu twong Gng voi murc e ché 50% hoat tinh.
3.3.10. Xir Iy s6 liéu

Phan mém DNAStar: xtr Iy két qua giai trinh ty DNA.

Phan mém Excel: xtr 1y s6 liéu thong ké, cac gia tri dugc biéu dién dudi dang
X +SD (X 1a gia tri trung binh, SD 1a d6 1éch chuan cua céc gia tri do).

Phan mém Design-Expert 7: xtr Iy s liéu t6i uu dap tmg ma tran.
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CHUONG 4. KET QUA NGHIEN CUU

4.1. Tuyén chen chiing xa khuan Streptomyces sp. c6 kha niing sinh tong hep

cht &c ché a-glucosidase

4.1.1. Tuyén chon chiing xa khuan c6 hoat tinh wc ché a-glucosidase

Dua vao nhiing dic diém chung vé hinh théi caa xa khuan, sau khi phan 1ap tir 50

mau dat va 50 mau nudc thu thap & ven viing bo bién Nha Trang, ching t6i thu dugc 36

chang xa khuan thugc vao chi Streptomyces sp. Cac chiing xa khuan sau khi duoc hoat

hoa trén moi truong ISP2 agar duoc nhat nudi giéng cap 1 & 28°C, lac 200 vong/phit

trong 24 giod, sau d6 chuyén sang méi truong ISP2 long va tiép tuc nudi lac & cung diéu

kién trong 7 ngay. Sau 7 ngay nudi cdy, dich nudi cay ngoai bao dugc ly tim ¢ 10000

vong/phut trong 10 pht, thu dich trong dé thir hoat tinh tc ché a-glucosidase.

Bang 4.1. Hoat tinh @c ché a-glucosidase cua céc chung Streptomyces sp.

Hoat tinh trc ché a-

Hoat tinh trc ché o-

STT | Ching glucosidase (%0) STT Chiing glucosidase (%0)

1 S12.2 27,49 +1,21 19 HO8 am tinh

2 S21 21,47 +0,84 20 HO9 7,98 £0,22
3 S37 am tinh 21 H10 6,92 +0,48
4 S39 7,30 +0,46 22 H11 4,77 +0,14
5 S23 am tinh 23 H12 am tinh

6 S50 am tinh 24 H13 26,35 +1,43
7 S11 am tinh 25 H14 am tinh

8 S13 24,42 +1,52 26 H15 am tinh

9 S70 21,20 +0,66 27 H16 21,75 +1,90
10 S74 23,18 +1,84 28 H17 19,36 £0,5
11 S2 am tinh 29 H18 9,30 +0,50
12 HO1 6,60 +0,46 30 H19 4,38 +0,90
13 H02 am tinh 31 H20 am tinh
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14 HO3 24,90 +£1,23 32 H21 am tinh
15 HO04 am tinh 33 H22 am tinh
16 HO05 am tinh 34 H23 am tinh
17 HO06 am tinh 35 H24 am tinh
18 HO7 am tinh 36 H25 am tinh

Két qua thu duoc & Bang 4.1 cho thay trong tong sb 36 chiing xa khuan phan 1ap
duogc da sang loc ra 16 chung cd hoat tinh ac ché a-glucosidase, trong d6 ching S12.2
c6 hoat tinh &c ché a-glucosidase la cao nhat dat 27,49%.

Cac nghién ctiu gan day da cho thay tiém ning dang ké cua xa khuan, dic biét
la chi Streptomyces, trong viéc sinh tong hop cac hop chat tc ché a-glucosidase c6
¥ nghia trong diéu tri dai thao duong. Abdulkhair va cong su (2018) khi tién hanh
phan lap 55 chung xa khuan bién da cho thdy 7 ching c6 kha niang tc ché o-
glucosidase. Trong d6, chiing manh nhat, duoc danh dau 1a AD-7, dugc xac dinh 1a
Streptomyces coelicolor, ¢é hoat tinh 6n dinh trong diéu kién khao sat [4]. Nguyén
Thi Trung va cong su (2022) ciing cho thay tiém nang tuong tu khi di phan 1ap 30
chung vi sinh vat ndi sinh tir cdy c6 mui tai Hoa Binh, trong do6 chung Streptomyces
costaricanus EBL.HB6 duoc tuyén chon nho hoat tinh tc ché a-glucosidase cao
(68,98%) [7]. Lu va cong su (2023) da phan 1ap va tuyén chon thanh cong hai chung
xa khuan cé ngudn gdc tir rirng ngap man 1a Streptomyces sp. WHUA03267 va
Streptomyces sp. WHUA03072, trong d6 ca hai déu biéu hién hoat tinh tGc ché a-
glucosidase manh (~80%), khang dinh tiém nang to 16n cua Streptomyces trong viéc
cung cap ngudn hop chat ty nhién phuc vu diéu tri dai thao duong type 11 [44]. Két
qua nay khdng chi khang dinh ngudn vi sinh vat ni sinh 1a mot huéng khai thac
tiém ning ma con cho thay su hién dién pho bién cua cac chung Streptomyces sp. ¢6

hoat tinh sinh hoc trong cac hé sinh thai khac nhau.
4.1.2. Pic diém hinh thai

Hinh anh khuan lac va hinh anh SEM cua chiing Streptomyces sp. $12.2 Vi

cac dic diém dic trung nhu: khuan lac phat trién nhanh, nhiét do 28°C, hé soi khi
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sinh c6 mau trang nga. bia gia thé duoc hinh thanh, phat trién thanh tirng khéi trén
bé mat dém nam, c6 mau nga, cau tric ctng, kich thude dao dong tir 1-3 mm, hinh
dang tir dia d&én gan hinh cau hozc hoi kéo dai.

Cudng sinh bao tir c6 dang hinh try, kich thuéc khoang 5,0-1,5 x 2,0-5,0 um,
phan b xen k& véi cac soi sinh dudng. Bao tir c6 dang elip, khdng mau khi con non,
sau d6 chuyén sang mau vang xanh khi truong thanh, 6 mét vach ngin ngang, voi
7-9 ranh doc; kich thuéc phd bién khoang 20-26 x 10-15 um. Qua trinh trudng
thanh caa bao tir dién ra twong dbi cham.

Do6i voi xa khuan thi cac dac diém vé hinh thai khuan lac, khuan ty, chudi
bao tir, dic diém bao tu, sé lwong bao tir, sy phan chia canh trén mot cudng

bao tir 1a cac dac diém quan trong duoc sir dung trong phan loai va nghién cuu.

Hinh 4.1. Hinh anh khuan lac (A) va hinh anh SEM x 10 000 (B) cua chung xa
khuan Streptomyces sp. S12.2 dugc hoat hoa trén moéi truong ISP2 agar

4.1.3. Phan tich trinh tw 16S rRNA tir ching Streptomyces sp. S12.2

Két qua chiét DNA tong s caa chang Streptomyces sp. S12.2 duogc kiém tra
dién di vai gel agarose 0,8%. Két qua biéu thi trén Hinh 4.2A cho thiy DNA tuong
di sach, khong bi dut gay, dam bao cho cac nghién ciu chuy@n sau vé nhan dong
va doc trinh tu. Phan tmg PCR dugc khuéch dai bang cap moi 27F va 1429R, sau
khi kiém tra dién di, san pham thu duoc c6 kich thudc khoang 926 bp.

Két qua trén cho thiy san pham PCR sau khi duoc gin vao vector pJET
1.2/blunt va bién nap vao té bao E. coli DH5a di duoc tach plasmid (Hinh 4.2C) va
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cat dé kiém tra bang cap enzyme cat han ché Xbal va Xhol. San pham cét ¢ Hinh
4.2D cho mot doan c6 kich thudc ~3kb (2974 bp)) twong g véi kich thudc vector
pJET1.2, va mot doan c6 kich thude ~1,0 kb (926 bp) twong (rng véi doan 16S rRNA

dugc nhan 1én, do vay plasmid tai to hop c6 kha nang mang gene cheén.

1 2 3

3000- 2974
1000- «926

D

1000
250
Hinh 4.2. Anh dién di

(A) Pién di d6 san pham DNA (1-2: mdu DNA téng sé tach ra tir chuing
Streptomyces sp.512.2); (B) va sdn phdam PCR doan gene 16S rRNA véi khuén
DNA tach chiét tir ching Streptomyces sp. S12.2 (1-2: mdu san pham PCR tir
khudn DNA chuing Streptomyces sp. $12.2; M: Marker); (C) Pién di do San pham
plasmid (1,3: plasmid cé phdan doan chén tir chung Streptomyces sp. S12.2; 2:
plasmid doi chimg); (D) San phdm cat vector tai té hop bang Xbal va Xhol (1,2:
ter chung Streptomyces sp. S12.2; M: Marker)

So sénh trinh tu doan gene 16S rRNA cua chuang Streptomyces sp. S12.2 so
véi mot so trinh tu gene 16S rRNA cua céac chung Streptomyces sp. da cong bd trén
Genbank cho thay, ching Streptomyces sp. S12.2 ¢6 quan hé ho hang gan gili v6i
mot s6 dai dién thudc chi Streptomyces sp. Phan tich sé liéu bang phan mém
DNAstar cho thy chung Streptomyces sp. S12.2 duoc phan 1ap & mau dat Nha Trang
Viét Nam c6 do twong ddng 99,89% vai Streptomyces murinus (s6 hiéu truy cap
0Q564377.1 va PV249309.1) (Hinh 4.3) trén ngan hang Genbank. Nhu vay c6 thé
két luan chung Streptomyces sp. S12.2 1a chung Streptomyces murinus S12.2 va
chung nay duogc dang ky trén Genbank vai tén la ching Streptomyces murinus
EBL140325 véi ma s6 PV300249.1.
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Hinh 4.3. Cay phat sinh chung loai cua gen 16S rRNA chung Streptomyces sp.
S12.2 véi cac chang tham chiéu trong Genbank
(GUB27523.1: Streptomyces sp. INBIO2579, KF194354.1: Streptomyces sp.

HW56, AB088069.1: Streptomyces sp. TP.A0274, OQ564377.1: Streptomyces
murinus CL12, PV249309.1: Streptomyces murinus ZMAO1 va KY558704.2:
Streptomyces sp.RB17; Chuing Actinoplanes sp. bao gom cac ma NR.024681.1 va
NR 118336.1. Chung Bacillus sp. bao gém cac ma HQ 236066.1, GQ871509.1,
EU236066.1 va EU231630.1)

Hién nay, da s6 cac nha nghién ctru déu chap nhan nguyén tac phan loai ma
theo d6 cac ca thé c6 do twong dong cua gene 16S rRNA 16n hon 99% duoc xép
cung mot don vi phan loai (operational taxonomic unit). V&i nguyén tic nhu vay
cung véi cac dir liéu so sanh trén, cac chung Streptomyces murinus phan 1ap ¢ Viét

Nam tuong ing dugc xac dinh chinh xac la loai Streptomyces murinus EBL140325.
4.1.4. Két qua l1én men chiing Streptomyces sp. $12.2

Chung Streptomyces murinus S12.2 véi hoat tinh tc ché a-glucosidase dat
cao nhat trong cac chung khao sat (27,49%) duoc nudi 1én men trong méi trudng
bao gom cao nim men 16 g/L, glucose 4 g/L, pH 6,5. Sau khi 1én men & diéu kién
200 vong/phdt, nhiét do 28°C trong thoi gian 5 ngay. Dich chiét ngoai bao c6 hoat
tinh tic ché a-glucosidase 1a 87,71%, ting gap >3 lan so voi moi truong ISP2 ban dau
(Hinh 4.4), trong khi d6i chiing duong acarbose dat 53,85%.
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Mau dich Ién men

Hinh 4.4. Hoat tinh AGls cua mau dich 1&n men so véi di ching acarbose
(Ghi chu: I1SP2 - 1én men bang maéi truong 1ISP2; MTTU - 1én men bang moi
truong toi uu)

Thanh phan méi trudng 18n men ¢6 anh huong quyét dinh dén kha nang sinh
tdng hop cac chat chuyén hoa tht cap cua xa khuan, dic biét 1a cac hop chat wc ché
a-glucosidase. Trong nghién ciru nay, diéu kién t6i wu gdm glucose 4 g/L, cao nam
men 16 g/L va pH 6,5 cho thay hiéu qua rd rét trong viéc kich thich chang

Streptomyces sp. sinh tong hop hoat chat Gc ché a-glucosidase.

Sanchez va cong su (2002) da ti vu hoa 1én men trén Streptomyces sp. ciing
cho thay viéc kiém soat ndng do carbon & muac vira phai 1a yéu té quan trong dé ting
nang sut san xuat hop chat sinh hoc. Trong khi d6, nguon nito hitu co c¢6 thé kich
thich biéu hién cac cum gen sinh tong hop chat thir cAp & xa khuan, dic biét doi voi
cac hop chét co cau trdc chira nitrogen [52]. Nguyén Tién Cuong va cong su (2021)
da chitng minh viéc t6i wu héa madi truong nudi cay da gitp tang dang ké kha niang
sinh tong hop chat @ ché a-glucosidase tir cac chung vi sinh vat [5]. Nguyén Thi
Trung va cong su (2022) cho thay pH mdi truong 6,5 duoc xem 12 ti wu cho cé sinh
trudng va hoat tinh enzyme cua Streptomyces. Nong do pH nay phtl hop véi khoang
pH téi wu da duoc ghi nhan cho nhiéu chung xa khuan sinh tong hop chat tc ché o-

glucosidase tai Viét Nam (khoang 5-10) [7]. Nguyén Hong Ngoc va cong su (2023)
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cling cho thay tiém niang 16n cta vi sinh vat va ngudn ty nhién trong viéc tao ra cac
chét &rc ché a-glucosidase, véi su két hop giira nudi cay, LC-MS va docking phan tir
dé sang loc hop chét [53]. Biéu ndy khang dinh rang viéc téi wu mdi treong 18n men

1a budc then chét nham nang cao hiéu qua khai thac céc hop chat cé gia tri dugc hoc.

T6m lai, sy két hop gitra glucose 4 g/L, cao nam men 16 g/L va pH 6,5 d tao
diéu kién thuan loi cho can bang giira sinh truedng va sinh tong hop chét tha cap, phu

hop véi xu huéng téi wu hoa da duoc ghi nhan trong va ngoai nudc.
4.2. T6i wu héa thanh phan méi trudong nudi cay theo RSM

Dua vao két qua moi trudng tdi vu tirng yéu té trén, ching t6i lua chon ba yéu
t6 RSM-CCD la nong do cao nam men, nong do glucose va do pH 6,5 lam ba bién

dé toi uu gia tri dap ung 1a hoat tinh &c ché a-glucosidase.

Tir d6, bai toan tdi uu duoc thiét 1ap dua trén mot phuong trinh hdi quy Xac
dinh véi phuong phap quy hoach thuc nghiém la ham mo ta su phu thudc caa hoat
tinh &c ché AGIs cua hoat chét sinh tong hop duoc vao cac nhan té nong do cao nam
men, d6 pH va néng do glucose trong qua trinh biéu hién. Diéu kién rang budc l1a
giai han cua vung nghién cuu.

Bang 4.2. Phan tich phuong sai (ANOVA)

Std. Dev. 2,74 R-Squared 0,9920
Mean 55,09 Adj R-Squared 0,9861
CV.% 4,97 Pred R-Squared 0,9596
PRESS 414,81 Adeq Precision 43,845

Sau khi phan tich phuong sai (ANOVA), phan mém Design-Expert da xay
dung mot phuong trinh hdi quy dé md ta mdi quan hé giira hoat tinh tc ché AGIs
véi c4c bién ma hoa nhu sau:

Y = 77,39 + 8,16A + 13,34B — 4,69C — 12,04AB — 6,52BC — 18,42A2 — 6,51B2 —
13,98C2

Trong d6: Y 1a hoat tinh &c ché AGlIs (%)
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A, B, C lan luot 14 c4c bién ma héa cho ndng do cao nam men, ndng
d6 glucose va @ pH

Hé sb hdi quy (R?) thu duge dat 0,9920, cho thiy 99,20% dit liéu thuc nghiém
phU hop véi gia tri du doan cua md Hinh. Gia tri R? 16n hon 0,75 chang to md hinh
c6 do tuong thich cao véi két qua thuc nghiém, ddng thoi phan anh méi twrong quan
chit ché rd rang gitra cac yéu tb thi nghiém va hoat chat ic ché AGls sinh téng hop.
Ty I¢ tin hiéu so véi nhidu dat 44,845 > 4 cho thay tin hiéu thu dugc 1a dang tin cay
va di manh. Hé sé bién thién (CV) cua thi nghiém & mac thap (4,97%) chang minh
d6 phan tan cua hoat tinh e ché AGIs thap.

Trong khao sat, phuong trinh hoi quy thé hién hoat tinh enzyme tai té hop chiu
anh hudng bac 1 caa ca ba nhan té nghién cau A, B, C, va chiu anh hudng cua dong
thoi hai cap yéu té nong d6 cao nam men - nong do glucose (A*B) va néng do
glucose - 6 pH (B*C), cap yéu té nong dd cao nam men - do pH c6 anh huang

khong dang ké (A*C).

Anh huéng cia cac yéu té doc 1ap co thé duoc giai thich dya vao phuong trinh
hoi quy. Nong d6 glucose c¢6 anh huong tich cuc bac 1 d6i véi hoat tinh tc ché AGIs
nhung lai ¢4 anh hudng tiéu cuc bac 2 d6i voi hoat tinh @c ché nay. Biéu nay co thé
giai thich la do khi nong do duong ¢ trong moi trudng qua cao sé lam ting 4p suat
tham thau va hoat 46 nudc thap, dan dén e ché sy phat trién, hap thu oxi cua vi sinh
vat. Tuong tu ddi voi ndng do cao nim men ciing nhu vay, khi st dung cao nim
men ¢ néng do cao, ham lugng mudi va cac chat hoa tan tao ra 4p suat tham thau

l6m, rat nude tir trong té bao ra ngoai ngoai, gay mat nudc va ac ché sy phat trién,

D6 pH ¢6 anh huong tiéu cyc thap nhat dén hoat tinh tc ché AGIs so véi hai
yéu t6 con lai. C6 thé khoang khao sat pH tir 6,0 — 8,0 1a khoang wa thich véi da sb
cac loai xa khuan, nén anh huong cua dai pH khao sat dén su sinh truong va tong
hop chénh Iéch khong 16n. Tac dong dong thoi caa yéu t nay ciing véi nong do cao
niam men duoc xac dinh 1a anh huong khdng 16n dén ham muc tiéu, nén sau phuong

trinh rdt gon cap yéu té nay da duoc loai bo qua thong ke.
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M3t dap tng thé hién trong Hinh 4.5 va Hinh 4.6 cho thay su tuong tac cua
ting cap yéu tb va tir d6 tinh toan gia tri toi wu caa ting yéu té 1am cho ham luong
dap g dat cuc dai. Xt Iy két qua bang phan mém da thu dwgc 7 giai phap cho hoat
tinh uc ché AGIs duoc cao nhat, mod hinh da du doan hoat tinh ¢rc ché AGlIs tdi da
dat dugc & giai phap sb 1 12 86,672 % & cac gia tri yéu tb ndng do cao nAm men
(11,71 g/L), 6 pH (6,6), va nong do glucose (10 g/L).

Phuong phap bé mat dap ang (RSM) két hop thiét ké tam xoay trung tam (CCD)
dugc ap dung trong nghién ciru ndy nham téi wu hoa cac didu kién anh huong dén
hoat tinh ¢ ché a-glucosidase. Két qua thuc nghiém cho thay hoat tinh AGIs bién
thién trong khoang tir 4,2% dén 84,88%, phan anh sy anh huéng dang ké cua cac
yéu t6 khao sat cling nhu sy ton tai cia cac tuong tac phi tuyén giira chiing. Diéu
nay phi hop véi ban chat cia qua trinh sinh tdng hop hop chat thir cp & vi sinh vat,

vén chiu tac dong dong thoi cia nhiéu yéu té nhu dinh dudng va mai truong.

Viéc ap dung RSM-CCD cho phép xay dung md hinh hdi quy bac hai nham
mo ta méi quan hé giira cac bién doc 1ap va dap ung. Uu diém ndi bat cua phuong
phap nay la kha nang danh gia dong thoi cac yéu té riéng Ié va su tuong tac giira cac
yéu tb, trong khi phuong phap cd dién (OFAT) khéng thé thuc hién duoc. Nhiéu
nghién ciru da khang dinh rang RSM 13 mot céng cu hiéu qua dé téi wu hoa cac qua
trinh 1&n men phuc tap, gidp giam sé luong thi nghiém nhung van dat duoc do6 chinh

Xac cao trong du doan [54].

Két qua cua nghién cau nay cho thay sy phl hop tot gitra gia tri du doan va
gia tri thuc nghiém, chiing minh tinh tin cay caa mo hinh. Xu huéng nay ciing duoc
ghi nhan trong nhiéu cong bé trudc day. Vi dy, nghién cau trén ching Actinobacillus
succinogenes cho thay sai s6 gitta mot gia tri dy doan va mot gié tri thuc nghiém chi
dao dong tir 3,02% dén 6,38%, khang dinh vé kha nang tinh toan chinh xac cua md
hinh RSM—-CCD [55]. Tuong tu, trong nghién ciru t6i vu héa méi trudng nudi cay,
hoat tinh enzyme du doan dat 2210,76 U/g va gia tri thuc nghiém dat 2207,19 U/qg,
cho thay su sai léch khong dang ké [56].

Dic biét, hiéu qua caa RSM—CCD trong viéc nang cao hiéu suat sinh tong
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hop da duoc chang minh rd rang qua nhiéu hé vi sinh vat khac nhau. Nghién ctu
trén Streptomyces sp. cho thy hoat tinh B-mannanase ting tir 74,83 1U/mL Ién
415,96 1U/mL sau tbi vu hoa, twong dwong mirc ting 5,5 lan [57]. Mot nghién cau
khac ghi nhan nang suit a-amylase ting khoang 90% sau khi 4p dung RSM—CCD
[58]. Ngoai ra, trong cac nghién ciru vé xa khuan, viéc téi wu hoa bang RSM di gitp
tang san luong cac hop chat thir cap nhu rapamycin khoang 45% (tir 151,9 mg/L 1én
220,7 mg/L) va fungichromin dat toi 5741,7 mg/L.

Cac két qua trén cho thidy mét xu huéng chung 1a RSM—CCD khéng chi gidp
xéac dinh diéu kién toi wu ma con lam tang dang ké hiéu suat sinh tong hop céc hop
chat ¢6 hoat tinh sinh hoc. Diéu ndy duoc danh gia hoan toan phi hop vai két qua
ctia nghién ctu hién tai, khi hoat tinh tc ché o-glucosidase duoc cai thién rd rét sau
t6i uru hoa.

Mot diém dang chi y 1a cac yéu té trong mod hinh khong chi tac dong doc lap
ma con tuong tac 13n nhau, thé hién qua cac hé sé bac hai va hé sb tuong tac trong
phuong trinh hoi quy. Hién tuong nay da duoc xac nhan rong réi dbi vai cac nghién
ctru 18n men vi sinh vat, trong d6 sy thay d6i nho vé thanh phan moéi truong cé thé
anh huong dang ké dén qua trinh trao doi chat va sinh tong hop san pham [59]. Do
d6, viéc str dung RSM—CCD la can thiét dé xac dinh chinh xac ving toi wu thay vi

chi khao sét ting yéu té riéng lé.
4.3. Tinh sach hoat chat ic ché a-glucosidase tir chiing Streptomyces sp. S12.2
4.3.1. Lwa chon cac dung mai chiét

Tur cac két qua trén, chung Streptomyces murinus S12.2 duoc lwa chon 1én
men trong moi trudng toi wu RSM gom glucose 10 g/L, cao nam men 11,71 g/L, pH
6,6. Sau khi thu dugc dich 18n men, tién hanh chiét xuat dich ngoai bao bing cac
dung mdi hitu co c6 do phan cuc khac nhau dé khao sat chon lya dung mdi ¢é kha
nang tach cac hoat chat uc ché a-glucosidase tét nhat. Viéc lya chon nay dua trén
dic tinh hoa hoc cua cac hop chat muc tiéu cling nhu nguyén tic phan cuc trong hoa

hoc hop chét ty nhién.
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Céac dung méi duoc str dung bao gom: n-butanol, ethylacetate, chloroform,
dichlomethan, n-hexan, methanol, isopropanol véi ti 1€ nguyén liéu va dung moi la
1:1, lac 200 vong/phat trong 1 gio, chiét 3 1an & nhiét d6 phong, thu dugc pha dung
moi va pha nuéc. Pha dung mdi duoc kiém tra sic ky d¢6 TLC va xac dinh hoat tinh

trc ché a-glucosidase (Hinh 4.7).
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Hinh 4.7. Hoat tinh AGIs cua céc pha dung méi khac nhau khi chiét long-long
, in dich I1én men
Két qua trén Hinh 4.7 cho thay trong bay loai dung mdi khao sat thi dung moi

isopropanol cho hoat tinh tc ché a-glucosidase cao nhat, dat 96%. Tiép theo 1a dung
moi methanol dat 72%. Trong khi cac dung moi khac chi dat tir 12-56% (Hinh 4.7).

Hai dung mdi methanol va isopropanol déu c6 kha ning hoa tan tbt tat ca cac
hop chat phan cuc va ban phan cuc, dic biét 1a cac hop chat chara nhém hydroxyl
hoic vong thom nhu flavonoid, alkaloid va cac dan xuat phenolic [40, 60]. Biéu nay
din dén tang do tinh sach twong d6i ctia phan doan 1am hoat tinh sinh hoc ting manh.
So véi methanol hoac ethanol, isopropanol c6 d6 ky nudc cao hon, gitip tang kha
nang chiét cac hop chat co tinh chét trung gian gitra phan cuc va khong phan cuc.
Piéu nay dac biét phi hop vai cac hop chat e ché o-glucosidase, von thuong ¢ cau
trac da dang va mang ca dic tinh phan cuc I1an ky nuéc [40, 61]. Ngoai ra,
isopropanol ciing it bay hoi hon methanol, gitip han ché that thoat mau trong qué

trinh xu ly.
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Két qua thu dugc trong nghién ctiu cho thay dung mdi isopropanol c6 kha ning
thu nhan hiéu qua cac hop chit cé hoat tinh sinh hoc tir ching Streptomyces murinus
S12.2, thé hién qua hoat tinh tc ché a-glucosidase dang ké cua dich chiét ban dau
V6i 96%, trong khi d6 dung méi methanol cho hoat tinh thap hon véi 72%. Xu huéng
nay phu hop vai cac nghién clru trude day, trong d6 cac dung moi alcohol bac trung
duoc ghi nhan c6 hiéu qua tot trong chiét xuat hop chat thir cap tir vi sinh vat [61].

Tur d6 ghi nhan trong cac dung méi dugc khao sat, isopropanol cho hiéu qua
tach chiét thu dugc hoat tinh AGls cao nhat, dat 96%. Qua két qua khao sat, ching
t6i str dung dung mdi isopropanol dé tién hanh cac budc tinh sach tiép theo nham
xac dinh hoat tinh AGIs tir chung Streptomyces murinus S12.2.

4.3.2. Tinh sach hoat chat vwc ché a-glucosidase
4.3.2.1. Lira chon cac hé dung méi pha déng chay sac ky cét silica gel 60

Kiém tra TLC véi 2 mau dich dong thoi 1a dich 1én men (LM) va dich chiét
(DC) nham lya chon hé dung mai sic ky pha dong. Viéc lua chon nay dua trén dic
tinh hda hoc cua cac hop chat muc tiéu cling nhu nguyén tic phan cuc trong hda hoc
hop chat ty nhién. Ban méng thu duoc sau TLC duoc nhuém mau bang hoi iod, thu
duoc két qua & Hinh 4.8.

Tur két qua sac ky dd TLC (Hinh 4.8) cho thay kha ning tach cac chat trong cac
mau dich chiét & cac hé dung mdi khéac nhau. Két qua cho thay hé dung mai (1), (2)
va (4) cho kha ning tach chat khong rd rang, bang vét bi kéo vét. Hé dung mdi (3)
tuy bang vét gon va rd rang hon nhung kha nang tach chat khéng tét, chi tach duoc
1 vét c6 Ry= 0,71. Trong khi d6, hé dung mai (5) cho kha ning tach chat tét, bang
vét ciing gon, rd rang. Mau dich chiét qua hé dung méi (5) thu duoc 5 vét lan luot
c6 hé s6 1a Ry = 0,45; Ry, = 0,61; Riz = 0,69; Ris = 0,77 va Rss = 0,85. Tur do, chung
t6i lya chon hé dung méi (5) n-butanol : acid acetic : ethylacetate : H,O = 3:1:1:1 dé
tao thanh mot hé pha da thanh phan cé kha nang phan tach tot cac hop chat dya trén
su khéc biét vé do phan cuc va kha nang phan bd gitra cac pha lam dung méi dé tién

hanh budc dau tinh sach qua cot sic ky silica gel 60.

Trong hé nay, n-butanol dong vai tro la dung méi hiru co c6 do phan cuc trung
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binh, gilip hoa tan cac hop chat muc tiéu; ethyl acetate gop phan diéu chinh d6 phan
cuc cua pha hitu co; trong khi nudc va acid acetic tao moi trudng phan cuc va diéu

chinh pH caa hé dung mai.

b a b a b

Hinh 4.8. Sic ky d6 TLC hai mau dich 1én men (LM) va dich chiét (DC) chay
trong 5 hé dung méi khac nhau
(Ghi chu: (a) dich Ién men, (b) dich chiét long;
Thanh phan cac hé dung méi lan lwot 1a: (1) n-butanol : acid acetic : H,O =
3:1:1; (2) n-butanol : ethanol : H,O = 5:3:2; (3) isopropanol : ethylacetate :
H,O = 3:1:1; (4) n-butanol : methanol : H,O = 5:3:2; (5) n-butanol : acid
acetic : ethylacetate : H,O = 3:1:1:1)
Mangold va cong su (1969) da chirng minh su ¢c6 mat cua acid acetic trong hé

dung mdi dong vai trd quan trong trong viéc 6n dinh cac hop chat c6 nhém chic dé
ion hoa, ddng thoi han ché hién tuong kéo vét trén TLC bang cach giam tuong tac
manh gitta hop chat va pha tinh silica gel. Hostettmann va cong su (1986) ciing két
luan hé dung méi nay giup cai thién do phan giai gitta cac hop chat co cau trac tuong
tu, dac biét 1a cac hop chat phenolic hoic alkaloid yéu [62, 63]. Sarker va cong su
(2012) di cong bd hé dung mdi chira n-butanol — acid acetic — nude thuong dugc sir
dung trong phan tich va tinh sach cac hop chat tu nhién cé hoat tinh sinh hoc [64].
Két qua sac ky d6 TLC trong nghién ctiu cho thay hé dung mai n-butanol :
acid acetic : ethylacetate : H,O = 3:1:1:1 cho kha ning tach tdt, voi cac bang vét rd

nét va it chong lap. Piéu nay phl hop véi cac cong b trude day. Tuy nhién, viéc st
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dung hé dung méi da thanh phan ciing doi hoi kiém soat chat ché ty & pha va diéu
kién thuc nghiém, do sy thay ddi nho vé thanh phan c6 thé anh huong dén kha niang
phan tach. Ngoai ra, sy ¢6 mat caa nudc trong hé dung méi c6 thé lam giam téc do
bay hoi, kéo dai thdi gian xir Iy mau.

T6m lai, viéc lua chon isopropanol 1am dung méi tach chiét va hé dung mai
n-butanol : acid acetic : ethyl acetate : H.O (3:1:1:1) trong qua trinh tinh sach la phu
hop Vvéi dic tinh hda hoc cua cac hop chat AGIs tir chung Streptomyces murinus
S12.2. Sy lya chon nay da gop phan nang cao hiéu qua thu nhan va phan tach hoat
chat, dong thoi phd hop véi cac nguyén tic va xu hudng nghién ciu trong linh vuc

h6a hoc hop chat tu nhién.
4.3.2.2. Tinh sach hoat chdt izc ché a-glucosidase qua cét silica gel 60

Sau khi kiém tra bang TLC va chon dugc hé dung mdi phu hop dé lam pha
dong chay sac ky cot bao gdm n-butanol : acid acetic : ethylacetate : H,O = 3:1:1:1.

Tién hanh buéc tiép theo tinh sach so bé lan dau qua cot silica gel 60.

Hinh 4.9. Séc ky 16p méng cac phan doan qua cot silica gel 60 véi hé dung
moi n-butanol : acid acetic : ethylacetate : H,O = 3:1:1:1
(DC: Dich chiét; cac phan doan thu dugc sau khi tinh sach qua cot)
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Sau khi qua cot, thu dugc 35 phan doan, mdi phan doan 2 mL. Lua chon céc
phan doan cach doan tur phan doan 11 dén phan doan 27 (I1a vung phan doan dugc
du doan c6 hop chét uc ché a-glucosidase) dé kiém tra ving phan chét bang TLC

véi hé dung mdi s6 (5) da lua chon va kiém tra hién mau bang hoi iod.

Két qua sic ky @6 TLC (Hinh 4.9) cho thay ving phan doan tir 13 dén 17 thu
dugc 3 bang vét rd noi bat lan luot 12 Ry = 0,46; Ry, = 0,54 va Rz = 0,77. Tir d6
ching i tiép tuc kiém tra sic ky dd TLC cho cac phan doan tir 12 dén 17 va do hoat

tinh ¢ ché a-glucosidase dé danh gia phan doan chira hoat chat AGIs mong muén.

Sic ky d6 TLC ciing cho thy cac phan doan thu dugc sau khi qua cot so véi
dich chiét thu duoc két qua véi cac vét bang rd va gon hon, khong bi kéo vét chirng
t6 rang qua qué trinh tinh sach so bo di loai bo mot sé tap khdng tan trong dung moi
nay. Tuy nhién, & giai doan dau sur dung silica gel 60, cac hop chat duoc phan tach
cha yéu dua trén d6 phan cuc. Két qua sic ky dd TLC cho thiy van ton tai hién
tuong kéo vét va chong lap bang vét, chiing té cac hop chat c6 ciu tric tuong tu
chua duoc phan tach hoan toan. Hién twong nay la phd bién trong nghién ctu hop
chat tu nhién do co ché hip phu manh nhung do chon loc han ché cua silica gel dbi
véi cac hop chat ¢d cau trac tuong ddng [65].
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Céc phan doan tir 12 dén 17 dugc do hoat tinh dé kiém tra kha niang tc ché o-
glucosidase (Hinh 4.10). Két qua danh gia hoat tinh &c ché a-glucosidase cho thay
phan doan 13 va 14 ¢4 hoat tinh AGIs cao nhat, lan luot 1a 96,15% va 88,46%.

Vi két qua bang vét kha tuong dong (Hinh 4.9), lai c6 nong d6 hoat tinh wc
ché a-glucosidase cao, chling t6i quyét dinh gop 2 phan doan 13 va 14 dé tiép tuc

tién hanh tinh sach buéc tiép theo qua cot Sephadex LH 20.
4.3.2.3. Tinh sach qua cét Sephadex LH 20 lan 1

Dé tiép tuc loai bo cac tap chat (Hinh 4.9) sau khi qua cot silica gel 60, cot
Sephadex LH 20 duoc sir dung dé tinh sach 1an hai. Két qua thu duoc 12 phéan doan,
mdi phan doan thé tich 2 mL. St dung sac ky ban mong TLC dé kiém tra do tinh
sach cho cac phan doan tir 2 d&én 11 (Hinh 4.11) va do hoat tinh ¢ ché a-glucosidase

cho cac phan doan lya chon.

30- 03 2026 J

Hinh 4.11. Sic ky d6 TLC céac phan doan qua cot Sephadex LH 20 lan 1
Két qua kiém tra sac ky ban mong TLC cua cac phan doan qua cot Sephadex
LH 20 1an 1 cho thay kha ning cai thién dang ké hiéu qua phan tach. Cac phan doan

thu dugc sau budc nay cho thiy bang vét rd nét hon, giam hién twong kéo vét va tap
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chat. Bac biét, cac phan doan 7 va 8 thé hién hoat tinh @c ché a-glucosidase cao
(Hinh 4.12), dong thoi c6 bang vét ddc trung trén TLC (Rf = 0,77), chang to su tap
trung cua hop chat muc tiéu. Hiéu qua ndy co thé dugc giai thich bai co ché hoat
dong lai cua Sephadex LH 20, két hop gitra loc theo kich thudc va tuong tac hap

phy, dic biét 1a twong tac m—r v6i cac hop chat ¢ vong thom [62].

Hiéu qua caa Sephadex LH 20 trong tinh sach hop chat thir cap da duoc chang
minh trong nhiéu nghién ctu trude day. Cos va cong su (2006) da két luan sephadex
LH 20 dac biét hiéu qua trong phan 1ap cac hop chat phenolic va flavonoid nho kha
nang tuong tac chon loc voi hé vong thom, déng thoi gitp nang cao d6 tinh sach
trudc khi phan tich cau tric [66]. Piéu nay phl hop véi két qua thu dugc trong
nghién ctu hién tai.

Bén canh d6, hoat tinh sinh hoc cta cac phan doan sau tinh sach van duoc duy
tri hoic tang cuong, cho thay quy trinh tinh sach khdng lam bién tinh hozc phan hay
hop chat muc tiéu. Tadera va cong su (2006) da chirng minh rang nhiéu hop chét tu
nhién nhu flavonoid c6 kha ning Gc ché enzyme o-glucosidase vai gia tri ICso dao
dong trong khoang 10-200 pM [40]. Ren va cong su (2923) ciing chirng minh céc
hop chat c6 ngudn gdc vi sinh vat ciing da duoc ghi nhan c6 kha nang e ché enzyme
nay thdng qua nhiéu co ché khac nhau [61].
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Tur két qua sac ky do TLC cac phan doan qua cot sephadex LH 20 lan 1, chiing
t6i lya chon hai phan doan 7 va 8 dé tién hanh do nong d6 tc ché a-glucosidase. Két

qua thu dugc mo ta & Hinh 4.12.

Péi chiéu két qua kiém tra qua TLC (Hinh 4.11) va do nong do Gc ché o-
glucosidase (Hinh 4.12) cho thiy phan doan 7 c6 hoat tinh AGIs 1a 58,22% trong
khi phan doan 8 cho hoat tinh 41,12%. Chdng ti tiép tuc tién hanh gop cac phan
doan nay dé chay cot Sephadex LH 20 1an 2 nham loai bo tap chat.

4.3.2.4. Tinh sach qua cét Sephadex LH 20 lan 2

Phan doan 7 va 8 qua cot LH 20 lan 1 duoc gop cb quay, hoa trong 2mL dém
methanol va tién hanh qua cot Sephadex LH 20 lan 2. Két qua thu duoc 13 phén
doan, mdi phan doan thé tich 2 mL. Str dung sic ky ban mong TLC dé kiém tra d6

tinh sach cho cac phan doan tir 6 dén 13, két qua md ta trong Hinh 4.13.
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Hinh 4.13. Sic ky dd TLC céc phan doan qua cot Sephadex LH 20 lan 2

Két qua sic ky ban mong TLC cac phan doan qua cot Sephadex LH 20 lan 2
cho thay kha ning phan tach va loai bo tap chat tot. Cac phan doan thu duoc sau
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buéc nay cho thay kha ning tinh sach tét, bang vét rd, giam dang ké cac hién tugng
kéo vét va tap chat. Chiing t6i thu phan doan tir 8-11 qua cot LH 20 dé cat c¢o quay
thu can chiét va xac dinh gid tri 1Cso. K&t qua tdng quat vé hiéu suat thu hdi va hoat
tinh &c ché a-glucosidase ctua cac mau tir dich nudi cay dén san pham tinh sach cudi
cung dugc trinh bay trong Bang 4.3.

Bang 4.3. Tom tit qua trinh tinh sach thu nhan hoat chat tc ché a-glucosidase tir
chung Streptomyces sp. $12.2

MEL Khoi lwong Hiéu‘g,ufit Hoat tinh e ché
can kho (mg) | thu heoi (%) | a-glucosidase (%0)
Dich I1én men 1270 87,71
Dich chiét isopropanol 419 32,99 96
Silica gel 60 35,2 2,77 80,72
Sephadex LH 20 lan 1 9,7 0,76 68,22
Sephadex LH 20 lan 2 5,3 0,42 41,12

Chi Streptomyces duoc xem la ngudn phong phi cac hop chat thir cap cé hoat
tinh sinh hoc. Theo Berdy, hon 70% cac hop chat khang sinh tu nhién c6 ngudn gbc
tir chi ndy, ciing vai nhiéu chat ac ché enzyme c6 gia tri [67]. Mot s6 nghién ctru da
phan 1ap thanh cong céc hop chat AGIs tir Streptomyces véi hoat tinh dang ké, voi
gia tri ICso trong khoang 20-150 pg/mL [68]. Ngoai ra, cac nghién ctru khac cling
cho thay hoat tinh wc ché a-glucosidase ting rd rét sau cac budc tinh sach, ching

minh hiéu qua cuaa quy trinh phan lap da budc [5].

Viéc két hop tinh sach qua cét silica gel 60 va Sephadex LH 20 trong nghién
ctu nay phu hop vai quy trinh tinh sach da budc da dugc p dung rong rai trong linh
vuc héa sinh hop chét ty nhién. Trong do, silica gel déng vai tro phan tach so bo
theo d6 phan cuc, trong khi Sephadex LH 20 gitp tinh sach sau, loai bo cac hop chat
c6 ciu tric tuong tu [62, 64]. Céch tiép can nay di dugc chiing minh I hiéu qua

trong nhiéu nghién ctiu phan I1ap hop chét sinh hoc.
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Tuy nhién, quy trinh tinh sach hién tai van tén tai mot s6 han ché nhu thoi gian
thuc hién kéo dai va kha ning that thoat mau trong qua trinh thu phan doan. Ngoai
ra, d6 tinh sach dat dugc c6 thé chua du dé xac dinh cau trdc hoa hoc bang cac
phuong phap phd hién dai nhu NMR hodc MS. Do d6, trong cac nghién ctu tiép
theo, can két hop thém céc k¥ thuat sic ky co do phan giai cao nhu HPLC dé nang
cao do tinh sach [64].

4.4. Xac dinh gia tri 1Cso cia mau dich chiét va hoat chat tinh sach
4.4.1. Gia tri 1Cso cia dich chiét béi isopropanol

Sau khi thu dich 1&n men, dich ngoai bao chiét bang dung mai isopropanol,
dich chiét cat co quay thu duoc 100 mg can khd. Tién hanh pha lodng cin véi 10
nong do tang dan, lan luot 1a 10, 20, 30, ..., 100 mg/mL boi dung mdi methanol.
Céac mau duoc kiém tra hoat tinh tic ché a-glucosidase va xay dung phuong trinh hoi
quy bang biéu db scatter trén excel, két qua dugc biéu thi trén Hinh 4.14. Tt d6 tinh
duogc gia tri 1Cso,
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Hinh 4.14. Xay dung duong chuan hoat tinh AGIs caa dich chiét isopropanol
Gia tri ICsp la thong sé quan trong phan &nh kha niang tc ché enzyme ctia mot
hop chit, trong d6 1Cso cang thap thi hoat tinh e ché cang manh. Trong nghién ctu
nay, gia tri 1Cso cua dich chiét thd tir chung Streptomyces murinus sp. S12.2 duoc
xac dinh 1a 34,53 mg/mL.
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4.4.2. Gia tri 1Cso ctia san pham tinh sach cudi

Cac phan doan c6 hoat tinh AGIs (phan doan 8-11 qua c6t Sephadex LH 20
tinh sach lan hai) duoc gop lai, cd quay thu cin. Luong cin thu dugc dem hoa lai
véi dung moi methanol & 6 nong d6 khac nhau. Xac dinh hoat tinh wc ché enzyme
a-glucosidase va xay dung phuong trinh hdi quy bang biéu dd scatter thu duoc két
qua trén Hinh 4.15. Tt d6 tinh duogc gia tri 1Cso = 396,3 pg/mL.
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Hinh 4.16. Xay dung dudng chuan hoat tinh AGIs cua chat acarbose chuan
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Vi phuong phap tuong tu, Xay dung phuong trinh duong chuan hoat tinh uc
ché a-glucosidase cua chat acarbose tinh khiét (Sigma) va tinh gia tri 1Cso. Két qua
dugc biéu thi trén Hinh 4.16. Qua d6 xac dinh gia tri 1Cso cua chat acarbose tinh
khiét = 30,38 pg/mL.

Két qua nay cho thy qué trinh tinh sach da lam ting dang ké hoat tinh tGc ché
enzyme a-glucosidase. Cu thé, gia tri ICso giam khoang 87 lan sau tinh sach (tir 34,53
mg/mL xudng con 396,3 pg/mL), ching to su gia ting dang ké ham luong hoic do
tinh khiét ciia hop chit c6 hoat tinh trong mau. Diéu nay phd hop véi nguyén ly cua
qua trinh tinh sach, trong d6 cac tap chat khdng c6 hoat tinh duoc loai bo, gilp 1am

giau cac hop chat muc tiéu va tir d6 1am ting hiéu qua sinh hoc.

Tuy nhién, khi so sanh véi d6i ching duong 1a chét acarbose chuan, hoat tinh
ctia mau nghién cau van thap hon dang ké. Cu thé, ICsy caa mau tinh sach cao hon
khoang 13 lan so vai acarbose (396,3 so véi 30,38 pg/mL). Piéu nay cho thay mac
du cac hop chat AGIs tir ching Streptomyces sp. S12.2 ¢6 hoat tinh ¢ ché enzyme,

nhung hiéu luc van chwa dat muc cua thue chuan thuong mai.

Su khac biét nay co thé dugc giai thich boi mot s6 yéu té. Tha nhat, acarbose 1a
mot chat uc ché enzyme da duoc tinh sach va ti uu hoa cau tric, cd kha ning tuong
tac manh véi trung tdm hoat dong ciia enzyme a-glucosidase. Trong khi d6, mau tinh
sach trong nghién ctu cd thé van 1a hdn hop cta nhiéu hop chat, trong d6 chi mot phan
c6 hoat tinh manh. Thtr hai, cc hop chét tu nhién thudng ¢6 hoat tinh sinh hoc & mac

trung binh nhung c6 uu diém vé do an toan va kha nang tng dung 1au dai [69].

So sanh vai cac nghién ciru trude day cho thay két qua thu duoc 1a hop ly. Theo
Tadera va cong su (2006), nhiéu hop chat flavonoid ty nhién cé hoat tinh @c ché a-
glucosidase véi 1Csp & mitc pM dén mM, tly thudc vao cau tric [40]. Ngoai ra, cac
nghién cttu vé hop chét tir vi sinh vat ciing duoc ghi nhan gié tri 1Csy thuong cao
hon so véi cac chat chuan nhu acarbose, dic biét & giai doan chua tinh sach hoan
toan [61]. Biéu nay cho thay cac hop chat trong nghién cau van con tiém niang duoc
cai thién hoat tinh thong qua cac budc tinh sach sau hon hoic bién d6i cau trdc.

Mot diém dang cha ¥ 13 su giam manh 1Csp sau qué trinh tinh sach chiing to
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phuong phap phan 1ap duoc 4p dung 12 hiéu qua. Piéu nay ciing goi Y rang cac hop
chat c6 hoat tinh cao d duoc tap trung vao mot sé phan doan nhat dinh, tao co so cho
viéc tiép tuc tinh sach va xac dinh cau tric hda hoc trong cac nghién ctu tiép theo.

Tuy nhién, can luu ¥ rang gi tri ICsp ¢6 thé bi anh hudng bai nhiéu yéu té nhu
diéu kién thi nghiém, do tinh khiét cua enzyme, ndng d6 co chét va phuong phap do.
Do d6, viéc so sénh truc tiép vai cac nghién cau khac can duoc thuc hién mét cach
than trong [66].
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CHUONG 5. KET LUAN VA KIEN NGHI
5.1. Két luan
- Trong téng s6 36 chung xa khuan phan lap duoc da sang loc ra 16 chang c6
hoat tinh &c ché a-glucosidase, trong d6 chung S12.2 ¢ hoat tinh Gc ché a-

glucosidase 1a cao nhit dat 27,49%.

- M6 hinh téi wu dap tng bé mit RSM-CCD khang dinh cac yéu té khao sét c6
anh huong dang ké va c6 sy tuong tac 1an nhau, dong thoi di du doan hoat tinh tc
ché AGlIs tbi da dat dugc 12 86,672 % & cac gia tri yéu td nong d6 cao nam men
(11,71 g/L), d6 pH (6,6), va nong do glucose (10 g/L).

- Trong 7 dung mdi khao sat cho qua trinh chiét tach, d& lua chon duoc dung
moi isopropanol phil hop nhat, cho hiéu suat tach tét nhat. Va trong 5 hé dung moi
khao sat cho tinh sach chat tc ché o-glucosidase, da lya chon duoc hé dung méi n-

butanol : acid acetic : ethyl acetate : H.O (3:1:1:1).

- P4 tinh sach duoc hoat chit c¢d hoat tinh uc ché a-glucosidase. Sau khi qua
cot silica gel 60 va sephadex LH 20 di thu duoc phan doan ¢ hé sé R = 0,77 V6i

gia tri 1Cspdat 396,3 pg/mL so vai 1Cso cua acarbose la 30,38 pg/mL.

5.2. Kién nghi
T cac két qua nghién ciru hién tai, mot s6 hudng nghién cau tiép theo duoc

dé xuét nhu sau:

- Tiép tuc tinh sach sau hon cac phan doan cd hoat tinh cao bang céc ky thuat
sic ky c6 do phan giai cao nhw HPLC hoic prep-HPLC nham thu nhan hop chat don

1é va nang cao d6 tinh khiét.

- Tién hanh xé4c dinh cau tric hoa hoc caa cac hop chat ¢ hoat tinh bang cac
phuong phap phd hién dai nhu NMR, MS va IR, tir 6 lam 1 ban chat hda hoc cua
cac chat AGlIs thu nhan duoc.

- Mé rong nghién ctru theo hudng ti vu hoa quy mé 16n va cai tién quy trinh
nudi cdy nhiam nang cao hiéu suat sinh tong hop hoat chat tir chung Streptomyces
sp. 512.2.
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PHU LUC

1. Danh sach chang xa khuan nghién ciu

STT Tén ching STT Tén chiing STT Tén ching
1 Streptomyces sp. S12.2| 13 |Streptomyces sp. HO2 | 25 | Streptomyces sp. H14
2 | Streptomycessp. S21 | 14 |Streptomycessp. HO3 | 26 | Streptomyces sp. H15
3 | Streptomyces sp. S37 | 15 |Streptomycessp. HO4 | 27 | Streptomyces sp. H16
4 | Streptomyces sp. S39 | 16 | Streptomycessp. HO5 | 28 | Streptomyces sp. H17
5 |Streptomycessp. S23 | 17 |Streptomycessp. HO6 | 29 | Streptomyces sp. H18
6 |Streptomycessp. S50 | 18 |Streptomycessp. HO7 | 30 | Streptomyces sp. H19
7 | Streptomycessp. S11 | 19 |Streptomycessp. HO8 | 31 | Streptomyces sp. H20
8 |Streptomycessp. S13| 20 |Streptomycessp. HO9 | 32 | Streptomyces sp. H21
9 |Streptomycessp. S70 | 21 |Streptomycessp. H10 | 33 | Streptomyces sp. H22
10 |Streptomyces sp. S74 | 22 |Streptomyces sp. H11| 34 | Streptomyces sp. H23
11 | Streptomycessp. S2 | 23 |Streptomycessp. H12 | 35 | Streptomyces sp. H24
12 |Streptomyces sp. HO1 | 24 | Streptomyces sp. H13 | 36 | Streptomyces sp. H25

2. Két qua thtr hoat tinh @ ché a-glucosidase caa mau dich 1én men

Mau Nong dd (%) Sai s
Po lan 1 92,31 1,21
Po lan 2 83,33 0,99
Do lan 3 87,5 0,8
Trung binh 87,71 1

3. Két qua thir hoat tinh tc ché a-glucosidase tai cac ndng d6 khac nhau caa dich

chiét isopropanol

STT Nong dé (mg/mL) Hoat tinh tic ché a-glucosidase (%)
1 10 37,04+0,38
2 20 37,96+0,72
3 30 41,67+0,57
4 40 59,26+0,95
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3) 50 60,19+0,66
6 60 66,67/+1,12
7 70 70,37+0,92
8 80 81,48+0,67
9 90 89,81+0,72
10 100 96+0,35

4. Két qua thir hoat tinh wrc ché a-glucosidase tai cac nong do khac nhau cua acarbose
tinh khiét

STT Nong dé (ug/mL) Hoat tinh ic ché a-glucosidase (%6)
1 20 44,05%0,14
2 30 46,72+0,51
3 40 57,82+0,42
4 50 63,06+0,52
5 60 70,12+0,37
6 70 81,96+0,5
7 80 87,07+0,21
8 90 89,14+0,46

5. Két qua thir hoat tinh uc ché a-glucosidase tai cac nong do khac nhau cua mau

tinh sach cudi

STT Nong dé (ug/mL) Hoat tinh c ché a-glucosidase (%6)
1 200 35.94+0,25
2 400 50.78+0,69
3 500 57.81+0,67
4 600 64,06+1,10
5 800 71,88+0,59
6 1000 78.13+0,56




VIENHANLAM PANG CONG SAN VIET NAM
KHOA HQC VA CONG NGHE VN

HQC VIEN KHOA HQC VA CONG NGHE
*

sé 4% - QP/HVKHCN Ha N&i, ngay 20théng 5 néim 2026

QUYET PINH
vé viéc thanh Iap Hji ddng danh gis ludn viin thac si

- Can ot Quyét dinh s6 175-QD/VHLKHCNVN ngay 28/4/2026 cta Chl
tich Vién Han 1dm Khoa hoc va Cong nghé¢ Viét Nam ban hanh Quy ché T4 chirc
va hoat dong ciia Hoc vién Khoa hoc va Cong nghé;

- C#n cr Thong tu sb 23/2021/TT-BGDPT ngay 30/08/2021 ctia Bo Gido
duc va Do tao v& viéc ban hanh Quy ché dao tao trinh d6 thac sf;

- C#in o Quyét dinh s6 1966/QP-HVKHCN ngay 28/12/2021 clia Gidm dbe
Hoc vién Khoa hoc va Cong nghé vé viée ban hanh Quy ché ddo tao trinh do thac si;

- Ciin ot Quyét dinh sb 724/QP-HVKHCN ngay 28/06/2024 clia Gidm dc Hoc
vién Khoa hoc va Cong nghé vé viéc céng nhan hoc vién cao hoc khéa 2024A - Dot 1
niam 2024;

- Ciin ctr Quyét dinh s§ 999/QD-HVKHCN ngay 02/10/2025 ciia Gidm dbc Hoc
vién Khoa hoc va Cong nghé vé viée cong nhén d& tai va cir nguoi huéng dan luén vin
thac si;

- Xét dé nghl cua Trudng khoa Sinh hoc, Trudng phong Dao tao,

GIAM POC HQC VIEN KHOA HQC VA CONG NGHE
QUYET DINH

Piéu 1. Thanh 1ap Ho6i dong danh gia ludn vin thac 31 cho hoc vién Bui
Binh An v6i d& tai: “Nghién ciru t6i uu héa kha ning sinh tong hop va tinh sach
chét tre ché o-glucosidase tir chiing Streptomyces p. phén 1dp & Viét Nam”

Nganh: Sinh hoc thuc nghle;m Mi s0: 8 42 01 14

Danh sach thanh vién Hoi dong danh gid luan vin kém theo Quyét dinh nay.

Diéu 2. Hoi ddng c6 trach nhiém ddnh g1a luin vin thac si theo ding quy
ché hién hanh cia B§ Giao duc va Pao tao, Hoc v1en Khoa hoc va Cong nghe

Quyet dinh ndy c6 hiéu lyc trong thoi han t6i da 60 ngay lam viéc ké tir
ngay ky va phai dam bao thdi han dao tao theo quy dinh ctia Hoc vign. Hoi ddng tyr
giai thé sau khi hoan thanh nhiém vu.

Pidu 3. Truéng phong T6 chitc - Hanh chinh, Truong phong Pao tao,
Trudng phong K¢ toén, Truong khoa Sinh hoc, céc thanh vién c6 tén trong danh
sach Hoi dong va hoc vién cao hoc c¢6 tén tai Didu 1 chju trach nhiém thi hanh
Quyét dinh nay. ﬁ@/
Noi nhén:

- Nhu Piéu 3,
- Luu hd so hoc vién,
- Luu: VT, BT, mt.07.
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(Muan vin cia hoc vién: Bui Binh An
Tﬁﬁ dé tai: Nghién ctru t8i wu héa kha ning sinh tng hop va tinh sach chét
trc ché o-glucosidase tir chiing Streptomyces sp. phan 1ap & Viét Nam

Nganh: Sinh hoc thuc nghiém
M3 s6: 8 42 01 14
Ngudi huéng dan: 1. PGS.TS. P Thi Tuyén

- Vién Sinh hoc, Vién Han lam KHCNVN

2. TS. Nguyén Thi Trung
- Hoc vién Khoa hoc va Cong nghé, Vién Han 1am KHCNVN

theo Quyét dinh s6 455 - OB/HVKHCN ngay 20 /5 / 2026
cua Gidm doc Hoc vién Khoa hoc va Cong nghé)

Ho va tén, hoc Chuyé Trach nhiém
TT ham, aag Co quan cong tic - trong Hoi
. nganh Y
hoc vi dong
1 PGS.TS. ) Phi | Cong nghé Vién Sinh hoc, Chil tich
' Quyét Tién sinh hoc Vién Han 1am KHCNVN '
TS. Phan Thij Cong nghé Vién Sinh hoc, "
2. | Héng Thao sitih hoe Vién Han lam KHCNVN Phéasbign.1
PGS.TS.
x Hoda sinh Trudng Pai hoc Khoa hoc Tir nhién, €
3 Eﬁ;yen Quang hoc Pai hoc Quéc gia Ha Noi Phén bién 2
4 | TS.Hoang Thi Dfrﬁ“;:: " | Hoc vién Khoa hoc va Céng nghé, Uy vién -
Thu Hang nhiZm Vién Han 14dm KHCNVN Thu ky
5 PGS.TS. Sinh hoc Vién Sinh hoc, Oy vié
" |Nguy2nHaiHa | phéntir Vién Han 14m KHCNVN yvien

Hoi dong gbm 05 thanh vién. e~




VIENHANLAM PANG CONG SAN VIET NAM |
KHOA HOC VA CONG NGHE VN |
HOQC VIEN KHOA HQC VA CONG NGHE
*

Ha Noi, ngay 11 thang 6 nam 2026

|
BIEN BAN HOP HQI PONG PANH GIA LUAN VAN THAC ST |
|

Thue hién Quyét dinh sb 255 - QB/HVKHCN ngay 20/5/2026 cia Gidam
dbc Hoc vién Khoa hoc va Cong nghé vé viée thanh 1ap Hoi ddng dénh gi4 luan
| vin thac si cia hoc vién Buii Binh An ;
w Tén d tai: Nghién ctru t6i wu héa kha niing sinh tong hgp va tinh sach
‘ chét (rc ché a-glucosidase tir chiing Streptomyces sp. phan 14p & Viét Nam
; Nganh: Sinh hoe thyc nghiém
1 M3 s6: 8 42 01 14
\ Ho6m nay, ngay 11/06/2026 Hji ddng d& hop tai phong hop 1710, A28,
| Hoc vién Khoa hoc va Céng nghé vao lic 09 gior 00, Hi dong gdm 05 thanh

| vien:
* 1. PGS.TS. Phi Quyét Tién Chu tich hoi ddng
3 2. TS. Hoang Thj Thu Hing Thu ky hdi ddng
3. TS. Phan Thi Héng Théo Phén bién 1
4, PGS.TS. Nguyén Quang Huy Phan bién 2
5. PGS.TS. Nguyén Hai Ha Uy vién hoi ddng
Thanh vién ving mit: O | PSSO (Phan bién hodic uy vién,

d5 c6 ban nhan xét ddng ¥ cho phép hoc vién dugc bao vé trude Hpi déng danh
gia luln vén thac si).
NOI DUNG LAM VIEC

1. Dai dién co s dio tao doc quyét dinh thanh 1ap Hoi dong dénh gid ludn van
2. Chii tich Hoi ddng, didu khién phién hop

3. Thu ky HB, doc 1y lich khoa hoc va bang diém cta hoc vién

4, Hoc vién trinh bay luén van trude Hoi dc‘“)ng
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10. Hoi dong hop kin va cho d1ém
- Hoi ddng bau ban klem phleu gbm 3 thanh vién:

Trudng ban: . N\g,l/aﬁ», Hai. H’.@ ........
Uy VIBN: . ovee s D V0 AL %15 % ......
Uy vién:........ W%WM%% ......
- Két qua kidm phiéu nhu sau:
S6 phiéu phat ra:...... 0s......
S6 phleu thu vé:....... 05...... |
Téng sb diém:....... 427 - !
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- Két luan ciia Hbi ddng;
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11. Ch tich Hoi ddng, cong bo két qué, yéu cau hoc vién chinh stra ludn 1 an véi

cac ndi dung sau:
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CONG HOA XA HOI CHU NGHTA VIET NAM
Doc lap- Tu do- Hanh phic

BAN NHAN XET LUAN VAN THAC ST

Ho va tén ngudi nhidn xét: Phan Thi yéng Thao Hoc ham, hoc vi: Tién si

Chrc danh trong Hoi dong: Pl arn b'z'\tﬁf) .

Co quan cong tac: Vién Sinh hoc, Vién Han Lam KH va CN Viét Nam

Ho va tén hoc vién: Bui Binh An

Tén dé tai: Nghién ctru t6i vu hoé kha nang sinh tng hop va tinh sach chit we ché

Alpha-glucosidase tir ching Streptomyces sp. phan 14p ¢ Viét Nam

Chuyén nganh: Sinh hoc thyc nghiém  Ma sb: 8 42 01 14

| NOI DUNG NHAN XET
1. Tinh cép thiét tinh thoi sy, ¥ nghia khoa hoc va thuc tién cta dé tai luan van
Bénh dai thdo dudng type 11 1a mét trong nhitng bénh chuyén hoa phd bién va
dang c6 xu hwong gia ting nhanh chéng trén toan ciu va & Viét Nam. Enzym a-
glucosidase ¢ vai trd then chdt trong viée phén giai carbohydrate thang glucose, st dung
chat e ché enzym a- glucosidase di dugce ching minh 13 ¢6 kha ndng lam chim qua
trinh hiip thu glucose, hidu qua dbi vai viée kidm soat duong huyét. Trén thé gidi da co
cic chét Gc ché enzym nay truyén théng nhu acarbose va voglibose ¢6 thé kidm soat
duong huyét tot sau an, tuy nhién tac dung khong mong mubn cia nhung thube nay ciing
phin nao han ché viée st dung ching trén lAm sang. Do do, cac nha khoa hoc trén thé
giéi khong ngimg tim kiém céc chét te ché enzym a- glucosidase méi, vira 6 tac dung
diéu tri lai it tdc dung phu va cac chét @e ché tu nhién dugc quan tdm tim kiém nhiéu.

Chinh vi vdy, nghién cru ctia hoc vién Bui Binh An; “Nghién civu t6i wu hod khé ning

sinh 6ng hop va tinh sach chdt it ché Alpha-glucosidase tir chung Streptomyces sp.

phdn ldp o Viét Nam™ la van dé cén thiét, co y nghia khoa hoc va thuc tién.

2. Su khéng tring ldp ctia dé tai nghién ciru so vdi cdc ¢ong trinh khoa hoc, ludn vin da
cong bd & trong va ngoai nude, tinh trung thue, 18 rang va ddy du trong trich din tai
ligu tham khao: Theo tdi cic két qua cia tac gia khong tring lip véi cac cong trinh
khoa hoc, luan vin da cong b trong va ngoai nude. Tai liéu tham khao duge trich
dan tuong dbi ddy da va rd rang.

3. Su phi hop giita tén dé tai v6i ndi dung nghién ctu ciing nhu véi chuyén nganh va
ma s dao tao:

Tén dé tai va noi dung nghién ctru 1a phi hop véi chuyén nganh Sinh hoc thuc
nghiém va ma sb dao tao.

4. DO tin cdy va tinh hién dai ctia phuong phdp nghién ctu da stt dung dé hoan thanh

ludn vin: Co so d6 nghién ctru nén dé theo doi. Cac phuong phap nghién clru st dung
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gbdm phuong phép nudi cdy vi sinh, phuwong phap phan tich hod sinh, ... phi hop voi
cic Noi dung nghién ctru va két qua dat duge, céc két qua nghién ctru duge xir Iy
théng ké nén dam bao d tin ciy.

5. Két qua nghién ctru cia luéin vin

Luan vin da co dugce cac két qua nghién ciru nhu sau:

- Tir 36 chiing xa khudn phén 1ap tir cdc mau dét va nude thu thip & ven ving bd bién
Nha Trang, da tuyérj chon dugc 16 chung xa khuén ¢6 kha ning e ché alpha-
glucosidase tir do chon ra ching S12.2 ¢6 kha ning tre ché cao nhét dat trén 27,49%.

- Thong qua giai trinh tu gen 16S-rTRNA, ching $12.2 ¢6 do tuong ddng cao 99,89%

voi cac loai Streptomyces murinus va duge dinh danh 1a Streptomyces murinus S12.2.

- Pa nghién ctu tdi vu cac yéu 16 nhu: ndng do cao ndm men, ndng do glucose va do
pH cho sinh téng hop hoat chit we ché alpha-glucosidase cia chiing xa khuén $12.2,
1an luot 1a: 11,71 g/L; 10 g/L va pll 6,6.

- Dakhao sat 7 dung méi cho tach chiét hoat chét e ché alpha-glucosidase tir dich 1én
men ciia xa khuan $12.2, va lua chon duoc dung mbi phu hop la isopropanol va hé
dung mdi str dung cho tinh sach hoat chit 1a n-butanol:acid acetic va ethyl acetate:
HQ:% 1803 1:1: 1),

- Datinh sach duoc hoat chit c¢6 hoat tinh Gc ché alpha-glucosidase tir chiing xa khuén
S12.2 ¢o gia tri [C50 dat 396,3 microgam/mL.

Thong qua phan tich va so sanh cho théy hoat chat tre ché alpha-glucosidase tir chiing
xa khufn S12.2 ¢6 gia tri IC50 thdp hon acarbose, tuy nhién cling cin céc nghién ciru séu
hon dé khang dinh vin d& nay. Ludn vin dugc trinh bay tuong ddi logic, nghién ctu bai
ban tir phén lip tuyén chon, phan loai dén nghién ctru t&i wu moéi trudng va didu kién sinh
téng hop, tach chiét thu nhén hoat chit Gc ché alpha-glucosidase tir xa khuén
Streptomyces murinus $12.2. Cac két qua nghién ctru ma hoc vién dat duge dam bao sb
liéu cho mot ludn vin Thac S§ va t6i danh gia cao cic két qua ma hoc vién dat duge.

6. Nhiing han ché, thiéu s6t cta ludn vin vé ndi dung, hinh thue va cau hoi

- BS sung vao phan tdng quan gidi thi¢u v& xa khuan dic biét mo ta thém v& hinh thai,...
va xem lai phan mé ta trang 13.

- Phén phuong phap nghién ctiru nén st dung cum tir Phuong phap trudc tiéu dé phuong
phap thay vi dung cum tir Nghién curu.

- Phan két qua nghién ctru nén loai bo cac doan mé ta phuong phép & ddu VD muc 4.1.1;
muc 4.1.4.

- Xem lai cach st dung thuét ngir

- Kiém tra lai céc doan binh ludn trang 30, trang 31 .

- Xem lai tiéu dé 4.1.4,

- Kiém tra lai muc 4.1.4.




- Kiém tra lai tai liéu tham khao va trich dan.

- B6 sung két luan vé dinh danh ching xa khuén.

Cau hoi:

1. Theo em xa khudn giéng va khac ndm mdc va vi khuan nhu thé nao ?

2. Sau khi téi vu khéa nang sinh tong hop hoat chét e ché alpha-glucosidase tir xa
khuin Streptomyces murinus $12.2 ting 1én bao nhiéu lan so véi trude 161 wu ?

3, Moi truomg ISP2 va moi truong & muc 4.1.4 ca em c6 gi khac ma hoat tinh te ché
tang 1n 3 14n, hay do thoi gian thu nhén thay déi ?

4. Em thyc nghiém lai & phuong an t8i wu ma méd hinh dua ra thi hoat chét thu nhan
¢O trong Ung voi du doan ctia mo hinh khong ?

7. Néu tac gia chua viét bai bao khoa hoc thi noi dung cua ludn vin co thé duoc viét
thanh céc bai bao d¢ guri ding trén tap chi khoa hoc, sich chuyén nganh hoic tuyén
tap cong trinh hoi nghi khoa hoc cp quéc gia, qubc té hay khong ?

Céc két qua nghién ctu cta ludn vin da duge diang tai tai tuyén tap ctia Hoi nghi tai
Nha Trang, 2025.

8. Két ludn chung (khing dinh mue do dap tng cc yéu cdu ddi véi mot ludn vin Thac

sT; ludn viin co thé dua ra bao vé dé nhan hoc vi Thac si dugc hay khong ?):
Két qua ma Hoc vién dat duge dap ing yéu ciu ctia mot luan vin Thac s va toi
dbng ¥ dua Ludn vin ra bao vé trude hoi ddng chdm Ludn van dé nhén hoc vi Thac si.
Ha Noi, ngay /() thang £ nim 2026
Ngwoi nhin xét
(Ky, ghi 18 ho tén)
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CONG HOA XA HQI CHU NGHIA VIET NAM
boc lap Tu do — Hanh phiic
BAN NHAN XET PHAN BIEN LUAN VAN THAC si
i
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Nganh: Sinh hoc thyc nghiém. Midso: 84201 14 |
NOI DUNG NHAN XET
1. Tinh c4p thiét, tinh thoi sw, ¥ nghia khoa hoc va thyc tién ctia d tai luan vin:
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2. Su khong tring 13p ctia d¢ tai nghién ciruso v6i cée cong trinh khoa hoc, luén vin

dd cong bd & trong va ngoai nudc; tinh trung thyc, 16 rang va dﬁy du trong trich dén tai
lidu tham khéo:
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3. Sy phu hop gitta tén dé tai voi ndi dung nghién ciru cling nhu v6i chuyén nganh va
mi s dao tao:
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4. P tin cdy va tinh hién dai cia phwong phap nghién ciu d3 st dung d hoan thanh
luén vin:
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5. Két qua nghién ctu ciia luan vin: Bm
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6. Nhimg han ché, thiéu sét ctia luan vin v& n6i dung, hinh thirc va céu héi:
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7. Néu tac gia chua viét bai bio khoa hoc thi ndi dung cia luéin vin cb thé duge viét
thanh céc bai bao dé gtii ding trén trén tap chi khoa hoc, sach chuyén nganh hodc
tuyén tip cong trinh hoi nghi khoa hoc cip qube gia, qubc té hay khong?
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8. Két luén chung (khing dinh muc do dap ing céc yéu ciu dbi v6i mot luan vin Thac
sT; ludn viin ¢6 thé dua ra bao vé dé nhan hoc vi Thac s1 dugc hay khong?):
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Ngwdi nhin xét
(Ky, ghi 18 ho tén)

}

i<, 1. | \I.QL-L%‘“" &UU«B toe k?f/

Luu y:

- Nhdn xét dugc lam thanh 02 bdn, 6 chit ky ciia ngudi nhdn xét va givi vé phong Pao tao
02 ngay trieée budi bdo vé.

- Dijachi lién hé: CV. Nguyén Thi Minh Tém phong Pao tao, Hoc vién Khoa hoc va Cong
nghé, Vién Han ldm Khoa hoc va Cong nghé Viét Nam. 18 Hoang Qudc Viét, Cdu Gidy,
Ha Noi. DT02438689977- 0946082099




VIEN HAN LAM
KHOA HOC VA CONG NGHE VN
HQC VIEN KHOA HQC VA CONG NGHE
%

PANG CONG SAN VIET NAM

BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HQI PONG PANH GIA LUAN VAN THAC ST

Ho tén hoc vién: Bui Binh An Lop: SHTN2024A

Tén dé tai ludn van: Nghién ctru t6i wu hoa kha ning sinh tong hop va tinh sach
chat {rc ché alpha-glucosidase tir chiing Streptomyces sp. phan 1ap & Viét Nam

Nganh: Sinh hoc thuc nghiém

M3 s6: 8420114

Ngudi hudng dan khoa hoc: 1. PGS.TS. B3 Thi Tuyén
2. TS. Nguyén Thi Trung

Ngay bao vé ludn van: 11/06/2026

Cén cr bién ban hop héi dong danh gia luan van thac si, hoc vién da chinh
stra luan van nhu sau:

A A o 4 A
STT Dy duig doe nglz; b ERIg, Noi dung da bo sung, chinh sira
chinh swra
Sép xép lai phén tong quan tai | P4 stra tong quan tai lidu muc 2. tir
1 liéu theo tir khoa tiéu de chét trc ché o-glucosidase, enzyme o-
nghién ciu glucosidase, ching xa khuan
Streptomyces sp., dai thdo duong.
| Thay hinh phuong phép P4 sira hinh mé ta téng quat muc 3.3.
2 | nghién ctu tong quat cy thé cy thé hon
| hon
| Chinh stra phan tiéu dé P3 thay céc cum “’Nghién ctru” thanh
3 | phuong phép nghién ctou “’Phuong phép nghién clru” myc
3.3.5va3.3.6. '
Stra céc 161 chinh ta D3 sira c4c 16i chinh ti thong nhat
4 alpha- glucosidase 13 a-glucosidase,
théng nhét viét nghia tiéng viét.
s |Staformat anh, bang biéu | DA sita format, thong nhat kich thude
| anh, bang biéu
‘ Dua cac kién thirc t(f)ng quat tir | D3 dua céc kién thtre, khai niém ctia
6 | phén két qua 1én phan tong xa khuan tor muc 4.1.1. va 4.1.4 1én
quan phan tbng quan tai liéu muc 2.4.

4 r -~ r v a A 1 £y s n ) A o A . n - A -
Lwu y: Cdc chit ky xdc nhiin cian gan voi npi dung trén cing mot trang gidy. Hoc vién sé khong xdc

| A £ A g N e A
| nhdn néu phan chii ky tach roivoi ngi dung




Xem lai tiéu dé phin két qua | D4 stra tiéu d& muyc 4.1.4. Nudi 1én
7 4.1.4. men ching Streptomyces sp. S12.2
thanh 4.1.4. Két qua 1én men chung
Streptomyces sp. S12.2
Phin mé& ddu can néurd tinh | D3 bd sung thém ngén gon tinh hinh
2 cap thiét nghién ctru hién nay trén thé gidi va &
' Viét Nam, tir d6 cho théy tinh cép
thiét cta dé tai trong myc 1.1
B6 sung thém tai liéu tong D3 b6 sung thém tai liéu nghién ciu
9 | quan chét tc ché a- téng quan muc 2.1.4.
glucosidase
10 B6 sung tai lidu tham khao P bd sung trich din céc ngudn tai
cho phuong phép liéu tham khao cho muc 3.3.
Ha N¢gi, ngay 15 thdng 06 ndm 2026
CHU TICH HQI PONG TAP THE HUONG DAN HQC VIEN
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Luu y: Cdc chiv ky xdc nhin cdan gan voi ngi dung trén ciing mgt trang gidy. Hoc vién sé khong xdc

Trén Thi Phudng Anh

nhdn néu phin chiv ky tach roi véi npi dung




