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V. KET LUAN 
Da xay dung dugc mot quy trinh chidt 

tach va tinh sach enzym urease tir dau tucmg 
hieu qua, loai bd dugc cac protein tap. Tao 
dugc che pham UCl bang phuang phap kdt 
tua phan doan vdi (NH4)2S04 cd hoat do 
urease ridng 120,56 nKat/mg, va chd pham 
UC2 qua ddng khd cd hoat do urease rieng 
113,60 nKat/mg, do tinh sach tang 1,22 lan 
so vdi dich loc thd. Tinh chd tao dugc chd 
pham urease (URl) cd boat do urease ridng 
230,55 nKat/mg vdi dd tinh sach gap 2,33 
lan so vdi dich Igc thd. Tao dugc chd pham 
Urease bdt ddng khd UR2 cd hoat do urease 
ridng la 224,89 nKat/mg chd pham, do tinh 
sach nang Idn 2,28 lan so vdi dich Igc thd. 

Da xac dinh mgt sd dac didm ciia chd 
pham urease UR2 cd cac dac tinh: Bdt xdp, 
trdng nga, tan trong nude > 98%, dat do am < 6 
%, boat do urease 224,89 ± 24,11 nKat/mg. 
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FLOURENSADiOL- HQfP CHAT KHANG SINH TACH TUT VI KHUAN LAM 
ANABAENAZ?, 

Le Thi Anh Tuyet'. Nguyen Thj Giang An^ Ho SI Hanh^ 
Dang Diem Hong'*, Nguyen Anh Dung^, Sabine Mundt* 

TOM TAT 

Nghien ciiu du'dc thi/c hien nham tach cac 
hdp chat cd hoat tfnh khang khuan va nam t\i 
djch nudi cay tao lam Anabaena sp, phan lap d 
dat trdng bong cua tinh Oac Lac, Viet Nam. 
Chung nay du'dc li/a chgn tren ket qua cua viec 
sang Igc 12 chiing vi khuan lam cua Viet Nam 

Ket qua nghien cuTu da dan den viec tach va 
nhan ra mdt hdp chat cd hoat tinh khang khuan 
rat cao- fluorensadioi (CisHzeOz). Hdp chat nay 
thudc nhdm diterpenoid, day la lan dau tien du'dc 
tach tCr tao lam va day cung la lan dau tien hoat 
ti'nh khang khuan ciia fluorensadioi du'dc thong bao.. 

Tu" khoa: tao lam, fluorensadiol,Anabaena 

cho cac hoat tfnh khang vi khuan va khang nam. sp., khang khuan, khang nam. 

' TrWdng Dal hoc Hong Ou'c, Thanh Hoa; ^ TrWdng Dal hgc Vinh, Nghe An; 
^ Tru'dng Cao dang SWpham Dac Lac, Dac Lac; 
'' Vien Cong nghe Sinh hoc; ^ Tru'dng Dal hgc Grelfswald, CHLB Ddc 
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ABSTRACT 
Fluorensadioi wi th antibiotics activity from 

cyanobacteria Anabaena sp. 
The aim of this work to isolate metabolites 

with antibacterial and antifungal activity from the 
culture medium of Anabaena sp. strain isolated 
from a sample of industrial cultivating soil 
(cotton) collected Dak Lak province, Vietnam. 
This strain was selected on the basis of screening 
of 12 Vietnamese cyanobacterial strains for 
antibacterial and antifungal activity. The obtained 
results led to isolation and identification of 
fluorensadioi with strong antibacterial activity 
belong to diterpenoid which is the first report on 
occurrence of diterpenoid in cyanobacteria and 
the antibacterial activity of fluorensadioi was also 
reported for the first time. 

Key word: cyanobacteria, fluorensadioi, 
Anabaena sp., antibacterial activity, antifungal 
activity. 

I. O A T V A N OE 
Tao lam (cyanobacteria) dugc bidt la 

mgt ngudn giau cac hgp chdt thii cap vdi sir 
da dang vd cdu triic hda hgc va boat tinh sinh 
hgc, bao gom ddc td (toxin), khang vi khudn, 
khang ndm, khang vidm, diet cac ddng td bao 
ung thu....va cac chdt nay la cac peptid, 
alkaloid, nucleoside, lactone, acid beo... 
Trong nhung nam gdn day, vide sang Igc va 
tach cac hgp chdt cd boat tinh sinh hgc ling 
dung trong dugc hgc va cac img dung khac 
tir tao lam dang dugc quan tam dang kd. 
Trong sudt thap ky qua, rdt nhidu hgp chat 
cd hoat tinh sinh hgc va cdu triic mdi la da 
dugc tach tir tao lam, nhung cho ddn nay tao 
lam van cdn la ngudn dugc lieu phong phii 
dac bigt la tao lam tir vung Ddng Nam A nai 
cd s\r da dang sinh hgc cao ma chua dugc 
kham pha. Hudng tdi muc tidu tim kidm cac 
hgp chdt cd boat tinh sinh hgc mdi 1? tu tao 
lam Vigt Nam, trong pham vi nghidn ciiu 

nay, chiing tdi tien hanh tach cac hgp chat co 
boat tinh khang khuan va nam cua dich nudi 
cdy tao lam Anabaena sp, phan lap d dat 
trdng bdng ciia tinh Dac Lac, Viet Nam. 
Chung nay dugc lira chgn dd nghidn ciiu la 
do trong qua trinh chiing tdi sang Igc 12 
chiing vi khudn lam cua Viet Nam cho cac 
hoat tinh khang vi khudn va khang ndm gay 
benh d ngudi thi chung nay la mgt trong 2 
chung thd hien boat tinh tren cao nhat (Le 
Thi Anh Tuyet & Sabine Mundt, 2009). 

II.VAT UEU VA PHUONG P H A P NGHIEN CCfU 

1. Nguyen vat lieu 

1.1. Doi tirang nghien ciru 
Chung Anabaena sp. dugc phan lap tir 

ddt trdng bdng cua tinh Ddc Lac, Viet Nam la 
ddi tugng nghidn ciiu. Chung nay hidn nay 
dang dugc luu giir tai phdng Cdng nghd Tao, 
Vien Cdng nghd sinh hgc va phdng nuoi giii 
tao ciia Vien Sinh Dugc, Trudng DH 
Greifswald, CHLB Diic. 

Anabaena sp. (xlOO) 

1.2. Hda chdt 
Cac hda chdt dugc dimg trong nghidn 

cuu nay ddu la nhiing hda chdt cd tidu chuan 
chdt lugng cao cua cac hang cung cap Idn 
nhu Merck (Diic), Sigma (My), WVR (Diic), 
Cari Roth (Diic). 
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1.3. Thiet bi, dung cu sii: dung trong 
nghien ciru 

Tach dich nudi cay tao ra khdi td bao 
tao dugc thuc hidn trong may li tam cd ddng 
chay lien tuc Centrifuge Rotanta 460R (Due). 

He thdng sac ky long hieu nang cao 
(High-Performance Liquid Chromatography-
HPLC) nhan hieu Kontron Instruments (Diic) 
ciing vdi cot sac ky Synergi Polar RP 80A*' 
(Diic) dugc sii dung trong nghien ciiu nay. 

Phd ID ( 'H, '^C va DEPT-135) va 2D 
(COSY, HMQC, HMBC) dugc ghi trdn may 
Bruker AVANCE DMX 600, dung mdi 
trifluoroethanol-d2/H20 (1:1) 

2. Phuong phap nghien cuu 
2.1. Phirang phdp nudi cdy vd thu dich 

nudi cay tao lam 
Chung tao lam Anabaena sp. dugc nudi 

trong cdt thuy tinh chiia 35 lit mdi trudng 
BGl 1 (Mundt va cgng sir, 2001), pH cua mdi 
trudng nudi cay ludn ludn la 8.5, dudi anh 
sang ciia he thdng den huynh quang 
(8pmol/m ), nhiet do nudi cay 26 C vdi thdi 
gian nudi cay la 6 tudn. 

Sau sau tuan nudi cay, dich nudi cay tao 
trong mdi trudng BGU sau ly tam 6500 
vdng/phiit trong may ly tam cd ddng chay 

lidn tuc, d nhiet do phdng loai bd te bao (dich 
nudi va cac te bao tao lam sau khi ly tam 
dugc chia lam hai phdn tach bidt nhau). Sau 
dd dich nudi nay dugc cd lai theo ty Id 1/10 
(thd tich) nhd may cd quay chan khdng. 

2.2. Phirang phap chiit dich nudi tao lam 
Dua vao phuang phap chidt cac hgp chat 

ngoai bao tir dich nudi cac td bao vi khuan 
(Cannell, 1998) dich nudi tao lam da dugc cd 
quay se dugc chidt vdi ethyl acetate 3 lan 
theo ty Id 3 the tich dich nudi: 1 thd tich 
EtOAc va lac 180vdng/phiit trong 24 gid/lan 
chidt. Phan hda tan (dich chidt EtOAc) dugc 
thu lai bang binh chidt sau dd bd sung sulfate 
natri sao cho cd ndng do 5g.L''. Dich chidt 
EtOAc thu dugc trong ba lan chidt se trdn lan 
vao nhau. Dung mdi dugc loai bd bang may 
loai dung mdi (may quay chan khdng). Phan 
can thu dugc (can dich chiet EtOAC) se dugc 
xii ly tiiy theo muc dich. 

Y)e tidn hanh tach cac chdt trong can dich 
chidt EtOAc, phdn can nay dugc hda tan trong 
EtOAc. Tuy nhidn, trudc khi tidn hanh chay 
HPLC, dich chidt thd hong EtOAc se dugc kidm 
tra lai boat tinh khang vi sinh vat bdng phuong 
phap (ghi ten phuang ph^ dimg dd thu boat tinh) 
vdi EtOAc la ddi chiing am. 

2.3. Phu-ong phap tach cac chat tir can djch chiet EtOAc 
Vide phan lap cac chat cd trong can dich chidt EtOAc dugc tidn hanh trdn he thdng HPLC 

vdi cdt Synergi POLAR-RP 80 A° cd kich thudc 250x10mm, 4micron; van tdc: 3.0 mL/phiit; 
UV dugc dimg de tach mau la 238nm; ndng do cho mdi idn chay la lmg/50pL; gradient dugc 
the hidn d bang 1 

Bang 1: Gradient diing trong qua trinh phan lap cac chdt cua can dich chiet EtOAc 
Thdi gian (phut) 

H2O (%) 

CH3CN (%) 

0.50 

95 

5 

12.50 

75 

25 

18.50 

40 

60 

22.50 

0.0 

100 

24.50 

0.0 

100 

26.50 

80.0 

5 

2.4. Phuong phap thir boat tinh 
Hoat tinh khang khudn va khang ndm ciia cSn dich chidt EtOAc va Fluorensadioi dugc 

tidn hanh theo Pharmacopoea Europaea. Cac chung vi sinh vat dugc sii dung dd thir hoat tinh 
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la: Gram am (Escherichia coli ATCC 11229 , Pseudomonas aeruginosa ATCC 27853;, Gram 
duang (Staphylococcus aureus ATCC 6538 Bacillus subtilis ATCC 6051;, nam (Candida 
maltosa SBUG 700), cac chung nay dugc cung cdp bdi Vien Sinh Dugc, trudng dai hgc 
Greifswald, CHLB Diic. Cac chung nay dugc nudi trong mdi trudng "Standard II nutrient 
agar for microbiology" (Merck, Diic): peptone tir thit 3.45g, peptone tir casein 3.45g, NaCl 
5.1g, agar-agar 13.0g; pH 7.5±0.2. 

III. KET QUA NGHIEN COU 
Tir 4 lit mdi trudng nudi cdy, thu dugc 12mg can djch chidt EtOAc. Can dich EtOAc thd 

hidn boat tinh khang khudn rdt cao (bang 2) 
Bdng 2: Hoat tinh khang khuan va nam ciia can dich chiet EtOAc va cac dich chiet tir te bao 

Can djch chiet EtOAc t i i dich nuoi cay 

Cac dich chiet tir te bao 

Moi tru'dng BGll 

Du'dng kinh cua vung uTc che (mm)^ 

B. subtilic 

15.0 

0.0 
0.0 

S. aureus 

16.0 

0.0 

0.0 

E.coli 

24.0 

0.0 

0.0 

Cmaltosa 

16.0 

0.0 
0.0 

.Bao gdm ca dudng kinh ciia dia giay, ndng do mau dung de thii hoat tinh la 2mg/dTa 

Qua bang 2 ta thay, chi cd can dich chidt 
EtOAc tir dich nudi cay la the hidn boat tinh 
khang khuan va ndm, do do can nay dugc 
chgn dd phan lap cac chdt. Vdi cac didu kien 
nhu da md ta d phdn phuang phap, dudi 
budc sdng 238nm, tir can dich chidt EtOAc 
chiing tdi da thu dugc bay phan doan tuomg 
ling vdi thdi didm thdi ciia cac dinh lan lugt 
nhu sau: 12.75, 15.76, 17.71, 18.33, 19.32, 
20.77 va 22.77 phiit. Dung mdi trong cac 7 
phan doan dugc lam bay hai hdt dudi may cd 
quay chan khdng, sau dd bay phan doan nay 
ki higu la (first, AFi, AF2, AF3, AF4, AF5, 
AFe) dugc khao sat boat tinh khang 
Escherichia coli ATCC 11229. That thii vi, 
chi cd duy nhdt phan doan AF(, la thd hidn 
hoat tinh khang khudn rdt cao vdi dudng 
kinh lie chd la 20mm, ndng do thii boat tinh 
200pg/dla (hinh 1) va vide xac djnh cdu triic 
hoa hgc cua chdt trong phan doan nay dugc 
tidn hanh. 

, - # • 

Wnh 1: Hoat tinh khang E. coli cua 7 
phan doan 

Kdt qua cua vide xac dinh cau triic hda 
hgc da chi ra phan doan AFa la phan doan chi 
chiia mdt hgp chdt cd tdn la fluorensadioi 
(hinh 2). 
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H3C CH2OH 
13 U 

Hinh 2: Fluorensadioi, C15H26O2 

IV. BAN LUAN 
Khi khao sat hoat tinh khang khuan va 

khang nam cua can dich chidt EtOAc tir djch 
nudi cay va cac dich chidt tir td bao tao lam 
Cling vdi mdi trudng BGl 1 chi thay duy nhat 
cSn dich chidt EtOAc la thd hidn boat tinh 
khang khuan va nam, didu dd chiing td rang 
cac chat cd boat tinh khang khuan va nam la 
cac chat ngoai bao. Didu nay phii hgp vdi 
mdt sd kdt qua nghidn ciiu cua Jaki va cdng 
sir, 2000; Volk, 2005; Volk va Furkert, 2006 
rang cac hgp chat cd hoat tinh sinh hgc cung 
dugc tim thdy trong dich nudi cay tao lam. 
Fluorensadioi lan dau tidn dugc tach tu mdt 
loai cay bui Flourensia cernus mgc d vimg 
Big Bend, Texas, My (Kingston va cdng sir, 
1975; Pettersen va cdng sir, 1975) nhumg 
trong kdt qua cua chiing tdi fluorensadioi lan 
dau tidn dugc tach tir tao lam. Day la didu thii 
vi nhumg khdng ngac nhidn vi cd rat nhidu 
cdng trinh da cdng bd cac loai thudc cac chi, 
hg, bd khac xa nhau cd thd tdng hgp cac hgp 
chdt gidng nhau (Sivonen va Bdmer, 2008). 
Chiic nang thuc sir cua cac hgp chat thii cap 
thi tir xua ddn nay chua dugc cdng bd rd 
rang, nhung cd thd chiing lidn quan den phan 
ling ciia cac sinh vat khi cd dieu kien mdi 

trudng sdng gidng nhau (Volk va Furkert, 
2006). Cay bui Flourensia cernus mgc d 
viing Big Bend,Texas, My va Anabaena sp. 
dugc phan lap tir ddt trdng bdng d tinh Ddc 
Ldc, Viet Nam cd mdt diem chung la chiing 
ddu sdng d vimg dat ngheo chat dinh dudng 
va nhiet do cao. Cd the, nhdm diterpenoid 
nay lidn quan ddn cac phan img bao vd chdng 
lai cac td chiic sinh vat ciing sdng trong ciing 
mdi trudmg va dd nang cao ca hdi sdng sdt 
trong mdi trudng sdng cua chiing. Mdt didu 
dang luu y la trong nghidn cuu cua chiing tdi, 
boat tinh khang khuan cua fluorensadioi lan 
dau tidn dugc tim ra. 

V. KET LUAN 
Tu can dich chidt EtOAc thu dugc tir 

dich nudi cay chiing tao lam Anabaena sp. 
phan lap tir ddt trong bdng ciia tinh Dac Ldc, 
Viet Nam tach dugc fluorensadioi thudc 
nhdm diterpenoid vdi boat tinh khang khuan 
rat manh. Sir cd mat cua diterpenoids trong 
tao lam la vd ciing hidm, ddn tan thdi diem 
nay mdi chi cd mdt diterpenoid (tdn la 
tolypodiol vdi hoat tinh khang vidm dugc 
thdng bao la tach tu tao lam Tolypothrix 
nodosa. Day riidi la kdt qua nghidn ciiu budc 
ddu ddi vdi hoat tinh khang khuan (E. coli). 
Trong thdi gian tdi, chiing tdi se tidp tuc tach 
du lugng fluorensadioi dd thii boat tinh vdi 
cac ddng vi khuan, nam khac, danh gia anh 
hudng ddc td cua fluorensadioi nham khSng 
dinh ban gia tri ciia fluorensadioi va cua 
chiing Anabaena sp. ddi vdi tidm nang sir 
dung trong didu tri cac bdnh do vi khudn, 
nam gay ndn. 

Nghien ciru ndy chii yeu duac thuc hi$n 
tgi Vien Duac, trudrng Dgi hoc Greifswald, 
CHLB Dire 
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NGHIEN Ciiu THir NGHIEM KHA NANG 
THU GlflfKIM LOAI NANG CUA CHE PHAM MITOX 

Lu-otig Thj Hong Van*, Ha Thi Hoai Thu**, Hoang Sam** 
Phan Hoang Tuan***, Phan Thanh Phuong***, 

T 6 M TAT 
Cac tac gia tien hanh phan tfch ham lu'dng ciia 

As, Cd, Pb, Mn, Fe, Cu trong cac dung djch thii" 
(DDT) chiia kim loai nang ndi tren cd can thiep che 
pham MITOX (KS) bang thiet bj Metrohm 797 VA 
Computrace. Ket qua cho thay: cac cdng thut KSl 
va KS2 ciia che pham MITOX co kha nang lam 
giam dang ke ham luWng cac kim loai trong dung 
djch thu" (giam it nhat la 24,342% va nhieu nhat la 
95,769%). Cong thuTc KS2 td ra co kha nang lam 
giam kim loai nang nhieu hdn so vdi KSl. Cac 
thanh phan KLN co trong che pham MITOX khong 
CO kha nang hda tan trong DDT. 

Tu'khoa: MTTOX, KS, kim loai nang.. 
* Vi?n KHSS - DHTN; ** Cong ly TNHH SAMMAN 
••* Truang Dgi hgc Khoa HQC - DHTN 

SUMMARY 
Study on the ability for In- vitro keeping 

heavy metals of the product MITOX 
The authors analyzed the contents of As, 

Cd, Pb, Mn, Fe, Cu in the solutions containing 
heavy metals after the processing using MITOX 
(KS) with 797 VA Computrace Metrohm 
equipment. The results showed that the KSl and KS2 
MITOX preparations can signifkantly reduce the 
contents of Pb, Cd, As, Mn, Fe, Cu in the test solution. 
KS2 proved to be able to more efficient than KSl. The 
composition of heavy metals in the product MITOX 
ooukj not dissolve in the test solution. 

Keywords: MJJOX, KS, heavy metals ... 
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