598 NHIING VAN PE NGHIEN CUU €O BAN TRONG KHOA HOC SU SONG

NGHIEN CUU DOC TiNH CUA VI KHUAN LAM DOC
NUGC NGOT BANG PHUONG PHAP THU SINH HOC TREN
ARTEMIA SALINA VA PHUONG PHAP HPLC

Pang Hoang Phuéc Hién, Nguyén S§ Nguyén

Duong Thj Thiy, Bang Dinh Kim, Pham Thi Lan

Vign Céng nghé Sinh hoe, Trung Tam KHTNECNQG

Jeans Dahilmann

Vién Dinh dudng, Pai hoc Friedrich- Schiller, Jena, Germany
Tomoaki ltayama

Vign nghién ciu mdi tridng, Tsukuba, Nhat Ban

PAT VAN BE

Nhiéu thap nién trd lai day, sy phi dudng tai cac thuy vie ndi dia do cac ngudn nubc thai cong nghiép,
néng nghiép, nudi tréng thuy san va sinh hoat cung véi cac diéu kién thdi tigt khi hau thich hgp & nguyén
nhan cGia hién tugng nd rd thyc vat ndi (chil y&u la vi khudn lam _ VKL) _ con goi 1a sy nd hoa nudc
(water bloom) di&n ra thudng xuy2n quanh nam. Phén I8n nhimg VKL nay cb kha nfing san ra doc t6 va
gay hai cho thuy s&n, dong vat nudi, dong vat hoang da va cho ca con ngudi (1). Bdi vay 6 nhiém tdo déc
dang trd thanh mdt thach thifc 1én d6i vai cong tac giam sat va quan Ii ngudn nudc mat, dic biét 1a cac
thuy vuc nude ding lam ngudn cung c&p nudc tudi tiéu va sinh hoat truc tiép cho cong ddng dan cu. DE
dap (ng nhu cdu gidm sat tho doc va ddc t3 clia chang, & nhidu nudc trén thé gidi song song vdi nhiing
phudng phap doi hdi ky thuat cao dé xac dinh nhanh chong ham lugng déc 16 VKL nhu sic ki léng cao ap
(HPLC), séc ki khi két hop véi detector khdi phd (GC/MS), dién di mao dan (CE) v.v..., viéc tim kiém nhiing
phugng phap dan gian, ré tién, lai co thé dua ra nhimg két ludn nhanh chéng va chinh xéc & hudng nghién
cltu dang dugc quan tam. Bén canh phép thir sinh hoc (bioassay) trén déi tugng kinh dién I3 chudt nhat
tring, nhiéu nghién cltu da sir dung nhimg déng vat khong xuong sdng, thure vat, vi khuan, t& bao dong vat
v.v... 3& xac dinh doc tinh clla VKL. Bai viét nay trinh bay su so sanh nhimg két qua nghién c(u déc tinh
va dbc 18 cla VKL déc nuéc ngot bing phugng phap HPLC va phudng phéap thif sinh hoc trén Artemnia
salina _ mdt loai déng vat khdng xuong séng sbng d cac hé nubc man. Trimg cla Artemia c6 kha nang
chéng chiu 16n v&i diéu kién ngoai canh va dé dang dugc nd thanh nauplil va Artemia trudng thanh trong
vong 20-30 gid. B&i vay Artemia thuding dugc gay nhén tao dé sU dung trong cac thi nghiém nghién c(u
cac chét trao d6i chat thir cdp cé déc tinh (2) va lam thifc 3n cho ca con.

NGUYEN LIEU VA PHUONG PHAP
Nguyén ligu thi nghiém

La cée mAu nudc nd hoa thu dugc tif cac thuy vue nudc ngot (tai Ha N6i véa ving Ian cén) va cac mau
VKL dgc dugc phan 1ap va nudi cdy trong phang thi nghiém. Phan Idn cac mau nude nd hoa ngodi tu nhign
déu chita VKL déc (thuéing 1a dai dién clia cac chi Microcystis, Anabaena, Oscillatoria va Aphanizomenon)
véi ty 18 khac nhau phy thude vao dia dim va thdi gian ldy mau. MAu VKL sau khi thu tir cac thuy vue dugce
rita sach, déng khé va bo quan d nhiégt d¢ - 20°C.

Phuong phap nghién cdu
Phugng phap thi sinh hoc trén Artemia salina:

Dich chiét tho bing methanol 50% sau khi dugc siy khé bng speedvac system dudc pha trong nudc
bién thanh cac néng dé 40-20-10-5-2.5-1.25 mg.mL",

Artemia salina vifa nd sau khi dugdc ¢ & nhiét do 25°C trong 24 gid dugc pha trong nudc bién véi néng
d6 khoang 10-20 con trong 0.1ml.

Cho vao mc’f‘fi giéng cla microplate 0.1ml dich chiét tdo va 0.1ml dich Artemia salina (chita khoang 10-
20 con), m&i ndng dd I4p lai 3 [An. Theo doi va dém s Artemia salina chél sau 24 gid. Sau d6 ¢d dinh
-toan b s& Artemia salina bing vai giot formol. D&m téng s8 Artemia salina trong mdi giéng va tinh ty 16 %
chét cho mdi néng do dich chiét.
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Péc tinh cda cac mau thi nghiém dugc xac dinh béng gia tri LCs, LCy 12 néng dé gay chét 50% Artemia
thi nghiém sau 24h duge xac dinh theo dudng chudn phu thuée ty 1& chét cda artemia vao nong do dich
chit xay diyng béng phugng phap hdi quy tuyén tinh sir dyng phan mém Excel.

Phuang phap HPLC

Chiét xuét : 50 mg miu tho da dugc sdy dong kho nghién trong 1mi hdn hop Methanol: H,0 (1:1), sidu
am trong 20 phut va ly tam. Dich ndi loc qua gidy loc nilon kich thudc 0,45 um.

Lam sach: Dich loc dugc chuyén in cot chit pha rén vdi C18-catridge da dugc can bing trudc do vai
Sml methanol va 5ml nudc cat (0.05% axit triflucroacetic TFA). Sau khi rita béing 10ml 0.05% TFA va Smi
0.05% TFA: methanol (80:20,v:v) , micrc-.ystin dugc chiét ra b&ng 5m! methanol. Dich chiét duge bay hoi
trong chan khdng dén thé tich khoang 200ul r6i dudi dong N, d&n khé hoan toan. Cén khd dugc hoa tan
trong 200u! methanol: H,O, 1:1.

Dich thu dugc lam sach bing séc ky loc gen qua c6t Superdex Peptide HR 10/30; ID 1cm; V= 24ml
(Pharmacia Biotech). Dich théi 1a 0,1% Trifluoroacetic acid (TFAY/ acetonitrile {(1:1, viv} ddng chay 1mi
fphat. ich ti c6t ra dudce theo dbi b&ng UV Detector & 238nm. Phan doan microcystin thu dugc (ng vai Rt
12,5 d8n 14,5 phut, da dude lam sach. Dich chigt sach dugc bom truc ti€p 18n hé HPLC-MS.

Didu kién HPLC

Coét:  Phenomenex Prodi 5u ODS (3) 100A;

s gmminy [ ® Thaigian Eluent! Eluent2 Eluent3
' ' . hit 9 % 9
Eluent 1: Acetonitrle, Eluent 2: H,0 cétdimg cho HPLC. | ran 8 (8 Y

Eluent 3; 0,05% TFA. 35|0 44|5 5!5 50
Gradient: 37.0 32 18 50
Dong chay imliphit. injection: 100ul. Detector: UV 45 32 18 50

238nm

KET QUA VA THAO LUAN

Phuong phap th(r sinh hoc trén Artemia salina

Két qua theo doi ty 1& A rtemia chét theo thai gian cho thdy sau 12 gid ty & Artemia chét da kha cao (=
80%) & nhimg néng dd dich chiét = 10 mg/m!. Tuy nhién, d& tién bd W cong viéc trong phong thi nghiém
chuing t6i chon thdi gian sau 24 h dé xac dinh ty 1& Artemia chét.

Péc linh cda cac miu thi nghidm duge xac dinh bang gia tri LC,, la néng do gay chét 50% Artemia thi
nghiém sau 24 h. LC,, dugc xac dinh trén cd s& duding chuéin phu thudc ty 1§ chét clia Artemia vao néng
d6 dich chiét xay dung theo phudng phap hdi guy tuyén tinh sif dung phén mém Excel (Hinh 1).

Tif cée dudng chudn nhan dugc cb thd thay gia tri LC,, cang cao thi ddc tinh clia mau tio déi vai Artemia
salina cang thdp va ngudc lai, gia tri LC, thp tuong (mg vai doc tinh cao ca mau thi nghigm.

K&t qué nghign citu doc tinh clia cic mAu VKL gay nd hoa nudc ngoai ty nhign va cac mau VKL dac
dugc phan 1ap va nudi cdy trong phang thi nghiém (Béng1) cho thdy: qua cé 2 dot thi nghiém, gia tri LCy;
thay déi rat 18n: tir 7,040089,35mg.mL™ (dot |) va 7,11-96,51mg.mL" (dgt 1l). Tuy nhién, cac két qua cb
khuynh hugng chia 1am 2 nhém rd rét: nhém mau cé gid tri LCy, cao (d6c tinh d6i vai Artemia salina thap)
va nhém miu cb gia tri LC,, thdp (ddc tinh d8i vai Artemia salina cao). Trong dgt thi nghigém | ty 18 mAu co
LC,, ca0 {>28mg.mL") chim 24,1% (7/29 mau) va ty 1& mlu cb LCy thdp (tir 7,040016,21mg.mL™") 12
75,9% (22/29 mAu). Tuong tu, trong dgt thi nghigm thit I ty 1& mAu b LCy, cao (>25 mg.mL') chiém 29,7%
(14/37 mAu) va 1y 18 mAu c6 LGy thap (tir 7,11 - 21,17 mg.mL") 12 70,3% (26/37 méu).

¥ e 5.0316x U % L '100 T Ty W s
! . : ; ;

. o100 L1068 -
i i

Y ; T T

BG 60 ! &0 -

40 i Y P 40

20 | 20

120‘
\
|

Mau 12
Hinh 1. Buding chudn LC;, clia mét s& mau thi nghigm
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Bang1. Pac tinh va déc t& clia céc mau VKL xdc dinh biing phép thir sinh hoc trén Artemia salina va HPLC
Phuong trinh dudng LC50
- . x Thdi gian chufn y= ax HPLC HPLC
Ki hiéu Bia diém thu mau th mau - - o1 b2 ‘Nhat  -Dlc
Bot 1 Bot 2 * j
1 D7 Binh Bang-BacNinh 18.06. 01 0.56 0.95 80.35 52.84 0.156 nd
2 D8 Binh Bang-BécNinh 18.06. 01 1.30 0.7¢ 38.52 63.18 - nd
3 D10 Dinh Bang-BacNinh 18.06 . 01 0.93 - 54.02 - - 0.024
4 SV Binh Bang-BécNinh 18.06 . 01 6.70 5.82 746 859 1335 0.195
5 D&Binh Bang-BacNinh 19.07.01 0.70 0.52 70.87 96.51 - nd
6 D8 Binh Bang-BicNinh 18.07 .01 1.13 072 4412 6987 - nd
7 D10 Binh Bang-BicNinh 19.07. 01 .63 0.70 79.18 71.16 - nd
9 B8 ThanhLiét, ThanhTri HANGI 21.08.01 6.60 1.57 7.57 31.76 0.051 -
10 B10 ThanhLiét-ThanhTri HaNgi  21.08. 01 5.19 0.87 963 57.43 0.030 0.014
11 Hai Phang 501 7.10 5.93 7.04 843 0.703 -
12 YénXa-Nambinh 25.08 .01 6.37 6.26 7.85 7.99 - 0.900
14 D12 Dinh Bang-BicNinh 30.08 . 01 4.49 2.00 11.13 24,94 - nd
15 KTX2 DinhBang-BécNinh 30.08. 01 6.34 5.12 7.89 977 0.562 1.308
16 B9 ThanhLI&t ThanhTri HaNgi 06 .09. 01 6.76 3.15 7.40 1587 0.078 0.046
17 KTX2 Binh Béng-BicNinh 25.09 .01 6.75 4.29 741 11.66 - 0.165
18 €16 Binh Béng-BAcNinh 30.10.01 6.02 6.17 831 81 - 1.095
19 C18 Binh Bang-BicNinh 30.10. 01 5.20 473 9.62 10.56 - 0.320
20 C20 Binh Bang-BacNinh 30.10. 01 8.32 513 781 875 - 0.332
21 €23 Pinh Bang-BicNinh 30.10. 01 6.70 - 7.48 - - 0.622
22 €27 Pinh Bang-BécNinh Oct30. 01 7.08 6.86 7.08 7.28 - 3.583
23 C18 Pinh Bang-BicNinh 26.12. 04 6.12 6.08 817 8.23 - 1.476
24 C25 Binh Bang-B#cNinh 2612, 01 6.37 7.03 785 7.1 - 0.150
25 D8 Pinh Bang-BécNinh 17.01. 02 6.55 4.75 7.64 1053 0.945 -
26 D10 Binh Bang-BicNinh 17.01.02 3.63 1.77 13.76 28.24 0005 nd
27  KTX6 DBinh Bang-BicNinh 17.01. 02 523 2.49 9.57 20.11 - nd
28 KTX7 Binh Bang-BécNinh 17.01 .02 1.74 5.63 2868 8.88 - nd
29 M.aeruginosa HK1 1999 3.09 4.04 16.21 1236 0.015 0.060
32  M.aeruginosa TC2 1898 443 6.53 11.28 766 2888 0.007
33  M.aeruginosa TC3 1908 7.03 0.85 711 6893 2160 nd
35 HK4 - 3.44 - 1455 0.041 nd
37  M.aeruginosa SVDB1 2001 - 5,15 - 9.71 - nd
38  M.aeruginosa TL - 6.74 - 7.41 - 1.929
40 D5 Binh Bang-BicNinh 18.6.01 - 1.45 - 3452 - 0.005
41  Raumuéng 18.6.01 - 3.72 - 1344 0004 nd
44 D4 Binh Bang-BécNinh 20.8.02 - 382 - 13.09 - 0.289
45 D10 Binh Bang-BicNinh 20.9.02 - 2.36 - 2147 - nd
46  Ana phan lap - 5.13 - 9.74 - 0.018

Nhu vy trung binh ty 18 s6 mau cb6 ddc tinh cao d8i v8i Artemia salina 1a 73,1% va ty 16 s6 méu cb doc
tinh thép d6i véi Artemia salina 14 26,9 % qua ca 2 dgt thf nghiém.

Phuong phép HPLC

K&t qua phan tich ddc t6 clia cac méu thi nghiém biing phuong phap HPLC cho thy trong téng s6 37
mAu da phan tich ¢6 9 mAu khdng chifa microcystins (MCs) (not detected), chidm ty 1& 24,3%. 28 mau cdn
lai ¢6 chita d6c t8 véi ham lugng MCs tdng s8 dao dong tir 0,005 0 2,888mg.g™" TLK chiém ty 1& 75,7%.

Didu thd vi 1a so sanh két qua cba 2 phuong phap trén cho thay cd sif tusng ddng rat 19n: & hdu hét cac
méu cb LC,, cao trong phuong phéap thit sinh hoc trén Arfemia salina déu khdng xac dinh dugc MCs bang
phudng phap HPLC. Diéu nay ching t6 Artemia salina ¢cé phan (mg kha nhay bén vdi MCs - cac déc 16
VKL.

KET LUAN

Tir cac két qua thu duge cb thé thdy phuong phéap thir sinh hoc trén Artemia salina 14 mdt phuong phap
kha don gian, dé thao tac, it t8n kém, che két qua nhanh va chinh xac (phii hgp véi két qua phan tich déc
t8 bang HPLC). Bdi vay day la phuang phan thich hop, déic bidt 12 vdi myc dich sang loc (screening) mau
VKL ddc, ¢b thé st dung trong cac chugng th:h giam sat tho déc nudc ngot.
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SUMMARY

RESEARCH ON TOXICITY OF TOXIC FRESHWATER CYANOBACTERIA BY ARTEMIA SALINA
BIOASSAY AND HPLC METHOD
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The toxicity of 37 natural cyanobacterial bloom and isolated samples was investigated using Arfemia salina
bicassay and HPLC method. The results by Artemia salina bicassay showed that LCsp of these samples varied
widely from 7.04 to 96,51 mg.mL" and the percentage of high toxic for Artemia salina samples was 73.1%, These
results were confirmed by HPLC : 75,7 % of these samples contained microcystins — cyanobacterial toxins with
content of 0,005-2.888 mg MCs.g"' D.W.





