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TOM FAT

bt DNJ (1-Deoxynojirimycin) 14 carbonhydrate (dudng) 6 tie dung e ché a-ghicesidase (AG) bing oo ché canh tranh ¢
chét carbonhydrate (a-glucosidase trén bé mat mdt) cda enzyme. Enzyme a-glucosidase tr?n bé mit rudt son thoy phin cic
oligosaccharide, trisaccharide va disaccharide 120 ghicose va céc monosaceharide, Vige rc che enzyme ndy 43 lam giér‘n sy thiy
phin hop chét carbohydrate, dfn dén gidm hzong duéng hip thu, qua 46 han ché qué trinh ting giucose huyét. Hoat chit DNJ tit
chiing B. subtilis VN9 83 dugc tinh sach qua céc budc tiia con, €5 dic, cjt than hoat tinh va cjt sephadex G75 ket hgp vai sie ky
tong cao 4p HPLC. Hiéu sult tink sach 14 39,7%. Hogt chit ndy Gc ché 93% hoat tinh a-glucosidase, bén nhugt va o6 Rf = 0,34
tuong img v6i Rf ciia DNJ (Sigma) khi kiém tra trén sac ky bén méng vé1 b§ dung méi isopropancl- acetic acid: nuéc cét (4:1:1).
Hogt chit DNJ tir ching 8 subrlis VN9 duge phin 12p tgi Viét Nam cé thé duge sit dung 14m nguyén ligu thubc chira bénh dij
théo dudmg type 2.

Keyword: B subtilis VN9, 1-Deoxynojirimycin, a-glucosidase, sephadex G75

MO BAU

Bénh H4i thae dwong (©TD) dugce chia lam ba loai, trong d6 DTS type 2 hay cdn gei 1a BTB khong lign quan &én insulin,
12 dang phd bién nhét, chiém khodng 90% téng s8, thudmg cé nguyén nhan fign quan t6i chd dd sinh hoat va 16i sing,
Bén huéng gidi phap lam gidm frgng duimg huyét cho cac bgnh nhdn méc bénh DT type 2 14: tang san sinh insulin b
tuyén 1y, ting khd nang sir dyng glucose, giam tiét glucagon tir t8 bao beta cla tuyén tuy ¢lin dén gidm qué trinh phan
gidi glycogen thanh glucose & gan va cudi cung la gidm qua trinh phan gidi céc logi dwdmg thanh glucase & rugt non.
Trong 46 hiréng gidi phap cudi cling, e ché hinh thanh glucose tir rudt nen mei duge phat hién va tng dung gén day.
N6 cb nhikng Lru didm ndt bat so v cac nhém gidi phip cdn Igi va chit duge s dung nhidu nhit cho husémg didu tr ndy
12 miglitol m& hoat chat chinh K 1-deoxynojirimycin.

Hop chit 1 jirimycin (DNJ) 14 (rc ché canh tranh, thugn nghich cla enzyme alpha-giucosidase
trong rudt, do tic dung cla thubc, gucose & ruft sé duge hip thu chdm hom, rai rdng ra nén tranh duge hién tugng
tang duirng huyét sau khi &n. Ngoai ra, DNJ con 66 tac dyng khéng virus gay bénh ia chdy va virus gy bénh viém gan.
Khi két hop vér mét mudi, DNJ c6 kha nang cin t& qua trinh sao chép b genome ciia virus HIV, do d6 mé ra trién vong
trong vige phong va didu t virus HIV. DNJ duge tdng hop te B. sublils 510 va S, subrutilus, ching Bacillius (Fremmer
ot al., 1978; Schmidt et &l., 1979), tir ching Streptomyces (Matusumuka et al., 1979) va 8. lavendulae MB-733 {Ezure s!
al,, 1985). DNJ ¢6 kha niang kim ham manh cic enzyme oligo-saccharidase, disaccharidase (Schmidt et af., 1979),
trehalase (Murac va Miyata, 1980 ) & rudt clia dng vat cb vii. DNJ giéng nhu mot piperidine alkanoid ¢& kha nang i
ché enzyme a-giycosidase, ¢b higu qua chéng lai sy ting dudng huyét, DNJ ngan can qué trinh tan tao glucose tgi
thanh rugt v gan tir 66 giadm lwong glucose di vao mau (Murao v3 Miyata, 1980 ). Chét ndy dugc miéu 13 nhu
moranglin {1,5-dideoxy-1,5 imino glucitol), 1a tién chét quan trong & téng hep miglitol (Matusumuka et at., 1979)

Trén thi trudmg ca nhidu toai thubc b thanh phin chinh |a acarbose nhe giucebay (Dirc), precosa (M§), glumeca (Vigt
Nam), migfitof (Blc) nhung gié thénh can cac. Ngudn gdc ciia DNJ 14 dugc tach chibt tir thiec val (14 dBu 13m ... Jva il
vi sinh vat: Bacillus, S. ifus, Si vas Trén thé gicri da o6 nhidu nghidn cdu vé chon lgt vA
81 uu m& treémg nudi cly chiing vi sinh vat sinh DNJ. O Vigt Nam viin chwra c6 cdng bb ndo lidn quan dén vigc sén
xudt DNJ tir céc ching vi sinh vat, hAu hét ngudn nguyén liéu san xuét thubc duge nhip khau tir nwde ngodi nén gi
thainh ¢dn cao. Véi myc tiéu tuyén chon ching Bacifius sinh téng hep chét e ché a-glucosidase (AG) ding eho banh
nhén &l thao dwing type I, trong mét s& nghién clru trwde, ching ti 43 tién hanh tuyén chon cAc ching Bacillus sp.
sinh t8ng hop chit Gc ché a-glucosidase va t5i vu didu kign tdng hep chit e ché e- glucesidase tie Bacifius ding cho
didu trj tidu dwdng (VX Thy thu HAng ef oL, 2012). Trong bar bao ndy ehing 137 tién hanh tach chiét tinh sach hoat chat
DNJ bing cic phuang phép sic ky {zo hoat chét tinh sach nham dinh huéng tao nguyén ligu thuéc an toan khéng gy
dfe hai, khdng géy téc dyng phy che ngudi st dyng.

VAT LIEU VA PHUONG PHAP
Nguyén ligu ching vi sinh vat va mai trieong nuéi ciy
Ching Bacillus sp. dugc phan 13p tir v3 hoa qus, ¢it, san phim 18n men tuyén thdng va thu thip 1t cac phong thi

nghiém trong va ngodi nurde. Méi tnrang 18n men {wiv): 1% linh ngd bdt; 0,5% soybean meal; 0,5% cao nam men;
0,05% KH2P04; 0,05% (NH«}S04): pH 7.5 dwere diing 48 nubdi cay.

Héa chit
Céc héa chét nhir: sodium chiende, D-glucase tir Merck (Dirc), mang loc Minisart (Biotech), agar (Viét Nam), cao ndm
men, peptone dugc mua tir ICN (M). Cac hea chét sir dung trong thi nghiem déu & dang tinh kkidl, Cac dung mdi

ethanol, methanol...dwroc mua tir Merck hogic Trung quéc. MaLsé nguyén ligu dang thay thé ngubn carbon va nito nhyr
tinh bét khoai tay, bdt dau trong dugc mua & ngoai thi treéng.
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Bét acetone rugt cia chudt (Sigma 11630-10G) chira a-ghucosidase droc pha trong dém 100 mM potassium phosphate
PH 6.8 Vi ndng 60 0,4% (wiv), lic k¥ trong 5 phit. Sau d6 ty tam & 10000 vong/phut trong 10 phiit dé thu dich ndi.
Phirong phip nusi ciy va thu hdi chit ire ché

Ching 8. subtils VNG auge nudi cdy trong mdi trremg 16ng 16n men bao gdm: (wiv) 1% tinh ngd bét; 0,5% soybean
meal; 0.5% ca0 ndm men; 0,05% KH2PO4; 0,05% (NH«)2SO04); pH 7.5; thin gian 1en men sau 4 ngay, Yac 200rpm, 37°C
Xéc dinh hoat tinh trc ché AG

Dich nudi cy ciia mbi chiing Bacilus sp. dugc sir dung dé thir kha nang & ché a-glucosidase 1p la thi nghigm 3 I3n.
MG thi nghiém gdm 3 éng thi nghiém (TN), 36 chong m (CA) va dék chimg duong (CD). Dich ndi 10 i dergre hit cho
vao méi 4ng thi nghidm: va 46i chirng am; bd sung 10 pl dung dich a-glucosidase AG vao éng thi nghiém va chi

duong; 80 pl @&m PPB vao dng thi nghi¢m, 80 ut @6m PPB vio éng @bi chimg am va déi chimg dong, 100 pl cor chAt
p-ni a-D- ide vao ca 3 éng trén, & hén hop phan tmg & 37°C. Sau khi 0 30-60 phit, thém 100 @l
200 mM N2,CO4 d8 két thiic phan trng. Han hop phan img dirge do & budre séng 415 nm tr2n méy Elisa readet (Biotek,
ELXB00, USA). Mirc 00 irc ché AG durag tinh thea odng thirc: ire chd oy, Ausm —( 2,',’)(“)1"‘ oo (- Trong 86, Aus

18

{TN), Aus{CA), Aus(CD) 12 cac gia tn OD do tai burdre séng 415 nm cua cac dng thi nghiém, déi chirng &m va déi chirg
duomg.

Sdic ky 16p méng

Sdc ky Iop mong 1a phrong phap nghién ctru higu qua d& phan tich va xéc dinh sé liremg cac nhom chét khéc nhau cb
trong thanh phén cc phan doan tach ra tir d5. Dyra trén nguyén tic cac chat khac nhau ¢6 4 phan cue khic nhau nén
dwoe tach ra & cic vi i khac nhau. Day 14 phreong phdp vi ligng, higu qua tach cao va ther gian thiee hign ngan. The
dich 12n men, ly tam 4000 véng/phut trong 10 phat, logi bd ciin, thu dick rén, tiép fuc ly tam tic @ cao & 12500
vadng/phit ong 15 phut, loai bd can, thu dich trén. Dich thu dirgc tiia obn 96° vai ty 13 1 thé tich dich nudi cdy: 4 thé tich
obn 96°. Sau 30 phut tia obn ly tim 12500 véng/phit trang 15 phit, loai tia, thu hoat chét DNJ va kiém tra tién sic ky
Krp mong TLC.

Séc ky I6p ming dwec tarc hién trén ban méng silica gel Merck 60 F254, day 0,25 mm, voi hé dung mai: 4 isopropanol
:1 acid acetic: 1 H,0, Ban TLC sau khi chay xong duge sdy khd dung méi sau d6 hién mau bing thuée thir ninhydrin.

Phan tach hgp chit &c ché AG

Dich ndi (5 mi) Ién cft sephadex G75 (24x0.6 cm), ding nwéc cét @& ddy. Thu 25 phan doan, 1,5 mliphan doan. Kiém
tra khi ndng rc ché AG cia cac phan doan. Phan doan o hoat tinh (rc ché a-glucosidase cao ding kiém tra trén ban
TLC va sdic ky I5ng cao 4p HPLC véri hé dung méi acetonitrile va HzO dé thu hoat chét tinh sach.

KET QUA VA THAQ LUAN

Bang 1. Hogt tinh (ke ché AG cla cae chiing Bacilfus sp. sau 30 phit & 37°C.

Ching UC'(%) Ching UC(%) Ching UC(%) Ching UC(%) Ching WUC(%)
<] 90 G26 6 20 78 G76 22 G102 65
a2 92 [ G52 65 er7r 23 G103 60
G3 24 G288 9 G533 26 G718 23 Gio4 64
4 5 G29 52 G4 9 G7a 14 G105 62
G5 92 G0 52 G35 11 Gso 23 G106 64
G6 16 Gal 9 G625 G812 G107 65
a7 75 GR 7 G5 56 682 45 G108 62
G 56 G 9 G587 GBI 26 G103 65
VNS 93 G4 6 659 5 Gé4 34 G110 85
G0 66 G35 45 G0 1 G8s 26 G111 58
G125 G 56 G661 a2 Ges 23 G112 55
G1Z €8 Gy R [ G n» G13 63
G131 66 G338 50 [ ] G 8 G114 58
G132 63 Gl . GB4 57 Gy 45 G115 67
G150 G 49 Ges 21 G 22 G116 60
G156 @ Gt 48 Ges 2 G91 60 Gn?
G725 G2 a7 G674 Gz &2 G112
G812 43 Ge8 50 GE3 53 G119 81
G619 71 G4 32 G683 45 Go4 S8 G120 65
Go 3 Gas 45 G7o 18 Go5 B2 G121 62
G211 35 646 12 6 2 G 65 G122 B2
G2 24 Ga7 G712 22 Ge7 82 G123 65
Gz 53 G48 23 G731 G8 B4 G124 64
G4 0 G924 G743 G 56 G125 58
G5 6 G50 63 Grs 13 G100 66 G126 59
R¥__ 7 232 6 G101 85 G127 60

Trong sé 129 ching Bac#lus sp. tdng hop chét irc ché AG, 14 ching G1, G2, G5, G7, VNS, G10, 612, G13-1, G13-2,
G16, G19, 1231, 123-2 va 120 tdng hup chit U ché AG ngoal bao c6 hoat tinh §1-93% cao hon so voi cac ching
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Bacilus sp. oon lai va duge chon loc 88 nghien ciw tiép. Bic bit, dich ngoai bio cia chiing Bacillus sp. VND (phan (3p
& Viét Nam) irc ché 93% hoat tinh AG (Bang 1). Dich sau I&n men ciia ching B. subtilis VN9 dugc s dyng a8 tach
chiét cac hoat chit thi cAp DNJ. h

Lipa chon dung mai

Chting 18i c4n lya chon ha dung méi phti hp 68 kidm tra san phdm béng sic ky Igp mong tir dich nusi va dich chiétth
ciing nhu hoat chét tinh sach dirgc tach ra tir ching 8. sublilis VNG, Sir dyng cac hé dung mdi khac nhau aé khio sat,
véi hg dung médi dichlomethane : methanol ; nurde : acid acetic = 64:25:4:2,8 cho thy dich nudi cla ching B, subtiis
VND co xuat hign bang vach ngang v&i chudn v&i R 0,18. Trong khi 06 khi thay adl ha dung mai theo ty [y
dichlomathane: methanol : nuéc : acid acetic = 64:25:4:4 thl Rf 0,2 tuy nhign vin ngang voi chudn.

c1 2

c 1 2 c 12 c1 o2

Hinh 1. Séc ki db TLC dich chiét ngoai bao ¢6 chira hoat chiit DNJ sinh téng hep tie chiing B. subtilis VN9 véi cac hd dung
mai khéic nhau (C: DNJ chusn {5 ppm); 1-2: dich chiét ngogi bao.

Theo tai ligu ctia Zhu vé cdng s (2010), hoat chit DNJ dirgc tinh sach tir B, subtilis B2 duge kidm tra trén séc ky TLC
wiri hé dung moi 56% i 3:3:1. Tuy nhién khi sir dyng cic hé dung méi trén chang ti
thiy h& $8 hoat chdt DNJ c6 trong dich 18n men & c6 sir phain tach 1 rang va xudt higén ngang véi chuldn (Zhu ef al,
2010)

%
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Phan doan

cC 1 2 3 4 5 6

Hinh 2. S&c ki 48 TLEC edia ca¢ miu c6 chiba hogt chit DNJ dege tich catir  Hinh 3. Kha ndng e chd AG cida cic phan dogn
chiing B. subtilis VNS (G: DNJ chudn; 1: Dich di laal bé té bao; Giéng: 2,3, thu tir cit Sephadex G75 ().

4,5, 614 phan dogn 24; 19; 15; 13;11 sau khi miu qua cit Sephadex G75)

véi h§ dung méi isopropanol: acetic acid: meéc (4:1:1; viv).

Séc ky @ TLC trén hé dung méi 1sopropanel: acetic acid: nwoc (4:1:1) clia céc méu dich lén men va dich tinh sach hoat
cht DNJ tir chiing B. subtiis VN9 (Hinh 2). Cac bang vach xut hién ngang chufn. Dic biét hoat chét tinh sach da xuat
hign mdt bang ngang chufin va c6 RT 0,34, trong tmg véi mot sb tai lidu trén thé gid! da céng bb,

Tinh sach hoat chat DNJ

©8 tinh sach duge hoat cht DN tir dich 130 men i B. subtilis VNG, dich nél sau I3n men duge Jy t8m 12000 vang/phit
trong 15 phiit v dugc ttia cdn & 4°C trong 1 giey véi 1y 18 1: 4, nhim logi bé cac polysaccharide va protein. Dich ndi sau
¢ ddc s8 dugc hea vao H:0 va duwa qua mang loc cd kich thudc 0,45um sau d6 duwa qua hai cit ¢é kich thude ming
100Da va 100002 (MWCO). Dich sau khi qua ct dwa 18n cot than hoat tinh {kich thiréc cot: 24x0,6¢m, téc dd dong
¢hdy 1,5ml/phit) va siz dung ethanol 5-30% d& thu cac phain doan o6 chiva DNJ. Céc phén doan nay duge kidm tra"l'LC
vé th hogt tinh (e ché AG, nhimg phén doan c6 hoat tinh trc ché AG cao s8 duoc dwa 8n cdt sephadex G765 va séc¢ ki
l6ng cao dp (HPLC) véi hé dung méi acetonildle va H,0 dé thu hoat chit inh sach.

Cac mBu sau khi qua cit sephadex G75 duge thi hoat tinh (¢ ché AG & cac phan doan twong dbi sach, Hoat tinh o
ché AG thé hign 5 & cac phan doan tir phan doan 10 dén phan doan 25 (Hinh 3).

Dac bigt phan doan 11; 13; 15; 19; 21 thu duge sau séc ky Sephadex G75 cho haat tinh &G ché twang tng 1a 80,4; 81.8;
78,7, 79,5 va 78,1% cao hon céc phan doan khac (Hinh 3). CAc phan doan niy dwgc kidm tra trén TLC (Hinh 5) déu
cho vach €6 R 0,34 twong irng v6i Rf clra DNJ trén cting hé dung mai
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TADtmrjgmfcpm’anaoanmmath‘macdiAGmmlmuxHPLCvﬁhédungméiaoemnnrﬂevﬂHzOtiléBt 19
(W) chira 6.5mM ammonium acetste pH 5,5, t5c 4% dong chay tmlphirt. Hogt chét DNJ chudn dirgc hia vio hbin hep
aceh'nrdevéHzOv(fi19%w:ﬁo.oﬁm}aﬂ.&nMamnnnnmnaceﬁabvémplméu durgre dira 18n hés thdng HPLC.

2

c 1 c 2 3

Hinh 5. S&c ki 85 TLC cira cic mEu chira hoat chit DNJ duse tach ra tr B. subtifis VNS sau khi qua ¢4t sephadex G75 (A);
(C: DNJ chuiin; 1: djch @3 qua cft sephadex GT5; 2: dich ngoai bdo; 3: phan Soan & dinh 3 sau khi qua cét HPLC) voi be
dung mdi isopropanal; acetic acid: nudre (4:1:1; viv).

Pho HPLC cho thay khi chay so sanh véi hoat chit DNJ chudn, trén sic ky db cba miu ngoai trir dinh 1 3 dinh dung
mbi v thon gian I 13 5,5 phiit va dinh 2 nhd vin théd gian I gilr cia 10 phit, thén gian leu cda @inh 3 1 dinh chinh &6
thsi gian lwu 12 17,2 phit, dinh nay tirong tw woi dinh 2 clia m3u chudn DNJ ciing c6 this gean lvu 13 17,2 phit.

Tir cac s ligu thu dugre chung téi dua ra bang tinh higu sudt DNJ sau khi qua cac bude tinh sach nhur sau:

Bing 2 Tém tt qua trinh tinh sach hoat chit e ché DA

Céc budrs tinh sach Khéi hrgmg DNJ Higu suft thu hdi
{mg) (mg} (%)

Dich ndi sau 8 d3c (dangcao) 1000 0,73 100

Can ethanal 500 061 835

T eb dc 134 0,52 712

Than hogt Linh 70 041 56,1

Cft sephadex G75 15 034 46.5

Phan doan TLC 22 0,29 397

Két qua & Bang 2 cho thay hidu subt tinh sach DNJ tir ching B. subtiis VNS dat 39%. Didu nay chimg 15 c6 thé iPng
dung san xudt hoat chit DNJ bang ching 8. subliks VNS dirpc phan Idp tai Vigt Nam 13m thuoc chira bénh i thao
dumg type 2. Tuy nhién, chiing t6i cin nghién ciru cac didu kién t5i uu cho 1én men & céc quy mé 5 lit, 10 lit va 20 |it 6é
néng cao ham lugng hoat chat (rc ché AG, dinh hudmg Ung dung 1am nguysn ligu thudc chira bgnh dai thao duromg type
2

KET LUAN

B4 tinh sach dugc hoat chét DNJ (1-deoxynoijirimyein) tir chiing B. subdiis VN9 (rc ché manh o-glucosidase, bén nhigt
va c6 Rf 0,34 tvong Umg viri Rf cia DNJ chudn (Sigma) khi kiem ira trén séc ky ban mang véi hé isapropanol: acetic
acid: nudre cét (4:1:1). Hoat chat DNJ durgre tinh sach qua cac burae toa cdn, ob dac, cht than hoat tinh, oot sephade‘x
G75 va két hop viri phd HPLC v higu sué finh sach dat 39,7%. Bidu ndy chimg 16 66 thé imq dung san xut heat chét
DNJ bang ching B. sublilis VNG dugc phan i5p tai Vigt Nam lam nguyén iéu thudc chira bénh déi thao dudmg type 2.

L& cim om

Comg trink ¢ sy S tr cia kink phi tir D€ i cidp oo 55 “Phin Ip vei ruyén chon cining vi sink v sink tong hep chdt i CAE a-ghecasidase diimg
trong diéu try bk dai thao dimg ype U™ Vién Cong nghé sinh hoe (VAST). g dogn 2011-2012.
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PURIFICATION OF 1-Deoxynojirimycin — AN a-GLUCOSIDASE INHIBITOR-
FROM Bacillus subtilis VN9 ISOLATED IN VIETNAM

Do Thi Tuyen', Vu Van Hanh', Vu Thi Thu Hang', Trinh Dinh Kha®, Quyen Binh Thi'*

| Institute of Biotechnology, VAST
Depanmenf of Life Science,Coflege of Sciences, Thai Nguyen University

SUMMARY

1-D fir is (sugar)- a-glucosidase inhibitor (AGI)- by the compett of (@
glucosidase on the mtestual surface). The ovglicosidase on the surface of the intestinal hydrolyzes of oligosacchandes,
Lnsamhnndzs and d1sacchsnds to preduce glucose and the monosaccharides. The inlubition of this enzyme has reduced the
ysis of leading to reduccd glucose uptake, Lhcrc by limtng process byperglycaemia 1-
Deoxynojirmycin was purified from 8. subritis VN9 strain by four steps: ethanol by vacumn
charcoal column exchange; Sephadex G75 colugnn in of hugh-pressure liquid chromatography (H]’LC)
Purification efficiency of process 15 39.7%. Obtatnted DNJ inhibited 93% of a-glucosidase activity and was thermal stability. Thin
layer chromatography (TLC) was used for checking of DNJ production and reached Rf value is 0.34 corresponding to the Rf value of
DNIJ (Sigma) examined with solvent system of isopropanol: acctic acid: distilied water (4:1:1). DNJ from strain 8. subnifis YN
isolated in Viemam can be used as materials to treat diabetes type 2.

Keyword: B. subnlis VN9, 1.Deoxynojirimycin, a-glucosidase, sephadex G75
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