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TOM TAT

O nhiéu ving pdng thén Vigt Nam, vi khbng o diéu kién sit dyng nuée sach, ngudi din phii dya vio cic nubii nués ngim o phin
nhida bi & shiém béi céc kim logi rihw sit, man-gan vi :sen Hign tai, vic phit hign céc kim Jogi pdy trong cds méu nwde cdn kbi
phitc typ va ki séa kém, Thikt bi dgag pin nhién ligu vi sinh vit (microbial fuel cell-MFC) chita cAc vi khul sit Suge Jam gidu cb
thé duge s dyng nbwr cdm baén sifih hoe phit hién eai £h8 céc kim logi ndy v6i quy telh don gién. Trong nghikn ol niy, ching 161
4 bude diu fim hidu kha ning léux gidu vi khuin a3t trong MEC v kha pang phét hign Fe(Ll) <ta mét MEC by véy, Seu hai fudn
hir dong, thids bi MFC ¢ sdn sin déng din véi cudng 43 trung binh 0, mA twong img voi ndng 49 Fe(ll) trong m5i traémg &hu
vloléZOnM,VéiI:thgm‘mgdﬁ}'e(ﬂ)Nngbii;nﬁl|mM—lSmM,cm’mgdndbngﬁgutylémuinvﬁnAngﬂ@Fe(lI)ﬁqu
‘mdi trudmg dhu vio then quan bé fuyén tinh véi bé 56 hdi quy dat 0,955, Két qui phin 1ip vi sioh vA két qua lai hujnh quang 1ai cbd
(FISH) cho thiy sy cluém wu thé cia vi Kiwdn sk wong dich enode céa thidt bj. Ce két qué g b iu kiiag dioh kha néng cia
thiét bi whut pat cam bién sink hoc phit buén sit, nhis hogt tinh ciia ce vi khudn st 2 duge lm griu trong thiét bi.

T kha: pin nhién Iién w1 sich vit, vi kbun sit, cim bién sinh hoe, phét hign kim loai

M& pAU .
& nhidu ving néng thén Vigt Nam, vi khdng o6 dibu kién sir dyng nuérc sach, ngldi dan phéi dyra véio cac nguér: mrde
ngim ma ph nhigéu bi 8 nhim béi cac kim koai, Theo mét nghién ciru g3n B4y, hamihegng céc kim foai o6 hai nhy sét,
mangan va asen trong nhidu ngudn nwrdc ngdm & midn Bic Vigt Nam 88 cao & mirc bdo dong (Winke! LHE et al,
2011} Viéc tip xic thirrng xuydn véi cAc ngudn nirbe chira ham likgng I¢n céc kim logl nay s& dan dén nhidu hau qud
bénh ly,-d3c biét 14 a8i vol hé thdn kinh. C4c phan tich d& phat hign cac kim logi ndy d3i hdi phai durac thyc hign trong
phang thi nghidm va kha mét thoi gian hojie tan kém. Vi 43y, mt thiéf bj cam bidn sinh hoc, 6 thé dung nhiéu 12n va b
h& phat hign tgi chd sy cb miit cia csc kim loai nay trong nud€ ngém, s 6 ¥ nghifa rat I6n, gilip ngudi dan ndng thén
d4nh gia ngudn neac ngAm he dinh st dyng v chi phi khéng iua cao, gdp phin c3i thign cufc séng cla he. Pin nhign
Wgu vi sinh vit, mdt dang hé théng sinh dign hoa duge phat ién gin dly, thd hidn ahidu t8m ndng & dung nhy mét
cm bién sinh hee dap tng céc yéu clu rén. . E

Pin ahign [i8u vi sinh vt {microbial fuel call) (MFC) thude nhém céc he sinh dign héa {bicelectrachemical systems —
BESS), trong @6 vi sink v3t dng vai trd xic tae cho ¢a¢ phan ing dign hoa thdng gua tyeng tic cla ching véi cAc Aign
cyc (Rabaey K va Verstraele W, 2005). Trong mdt pin nhiku liéw vi sinh vat, & cre am (2node), nhd céc vi sinh vt ¢d
hogt tinh dign héa a4 dwec 1AM gidu, cic co cht dwge axi hoa va dign tlr sinh ra duge truydn cho @ign ciwe. Bign to sau
a6 di‘chuydn theo chiBnh 13ch the ox hoa khl qua mdt mack ngoai tr cye &m sang ciec duong, va dugc tiép rhgn bl
chit nhan dién t& cudi ciing, thdng 14 &x, & cyc duong. Nhyr vy, trong mét pin nhigu lidu i sinh vit, héa néng’ trong
céc lign két hda hoc trong cor chit dupre chuyén héa thanh dign ning hhér hodt tinh clia c4c vi sinh vat (Rabaay K va
Verstrsete W, 2005). Bang ther,” 'dang dign teo ra'bdl thidt bf teong d8) tf & thulin voi ndng d3Mam legng 'céc co chit.
Trong treing hop co chAl b céc chdt hiru co trong nurde thil,"ndng domam Iugng co chgx durgre thd hign bang chi s
BOD. Vivéy, MFC da dirgc nghién clru va thir nghiém @& 1am cém bién sinh hoc do chi sb BOD {BOD sensor) 4 dénh
4 ham lugng ¢hit hitu co trong nurdre thai, & Han Quéc, tir nim 1999 {Chang IS ef af,, 2004; Kim BH of al., 2003),

Mot didu dang ley ¥ 1a13p hop vi sinh vt drgc am gidu trong mdt MFC 6 tinh déc thi cao véi e chét dugc cung cép.
Kim va cs. a8 ching minh khi sk dyng nede thai 1am co chat ddu véo thl do nwde thai chira nhidu loal chit hivu co da
dang, tap hp vi sinh v4t dugse 1am giau troag MFC thirng 13 ¢4 vi sinh v3t 6a dudng, phat tién trén mdi tredmg gidu
dinh dung (copiotrophic) (Chang IS et al,, 2004). Ngugec lai, céc vi sinh vt diic this véi méi tnrang nghéo dinh dudng
(algotrophic) lu durgrc Jam giau khi MFC duge cung cdp murdre thal nhan tao vei ham lugng BOD thép & dau vao (Phung
NT st al, 2004). Trong nhidu nghi&n cieu khdc khi nhimg oo chdt @ bist nhur acetat, hay foc-mat dirge str dyng thh tap
gggaw;i sinh vit dwgc 1am gidu trong cac MFC ddu mang tinh @3¢ higu co chéit cao (Ha PT et al., 2008; Lee JY &t al.,

Ova trén nguy8n 1y vin hanh ciia thiét bi 1a hoa ndng trong cor cht dugr chuyén hoa thanh ddng dién 1y 18 thudn va dva
rén tinh dgc higu ow chét cia quan xa wi sinh vt dugrc iAm giau, ching 15i & xust phirong 4n 1am gidu c4c vi khuAn st
trong MFC & phét tridn cdm bién sinh hoc gitip phat hién kim logi nhy sét va mangan trong cAc mAu nudc. Kha ning
phét hign kim ioal dua trén c4c dac tinh dac bidt cla cac vi kh?lgn sét. Vi khudn sét, da s& thudc nhém vi khudn héa
durdmg v6 co ki khi tity tign, <6 kha ning thu nng lweng cho hoat 89ng séng va trao ddi chét cia chiing thong qua vide
xi hda fan skt {I) thanh sAt (), hozc ion mangan v&i s6 axi héa thap thanh 1on voi 56 6xi hoa cao (Madigan MT et af.,
2004), Chiah vl vay, mt MFC dugc lr giau thanh cdng véi cac vi khuin ndy 58 ob kha nang phat hign sat v& mangan
trong nurc ngdm. Cée MFC thuéng nié gon, ¢ thé duoc d8 dang van chuy8p, ¢d thé st dyng dugc nhidu 1an, nén rit
phil hep a8 stk dung 1am cam bién sinh hoc phat hidn tal chd céc kim lozu trén. Trong nghién clru ny, ching 16 buéc
64y tim hidu kha ndng 1am gidu vi Khudn s3t trang thidt bj MEC va kha niéing cam bién phat hign s3t cia thigt bi.

VAT LIEU VA PHUONG PHAR
Ché tgo va vin hanh pin nhign ligu vi sinh vat
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. e i A_Gidn duc C4
sinh hot {National Centre for Biotechnology Education} (Allen RM va Bennetto HP, 1993) ahuag va kich thuée nhé hon
dé phit hop hon v mye dich sir dung [am cam bién sinh hoc. Cu thé, méi thidt bi bao gdm 2 khung perpex Ion kich
thuére 12 cm = 12 ¢m * 2 em, 2 khung nhd {cla kheang anode va cathode) véri kich thudre 8 cm x 8. cm x 1,5 om, & gira
r8ng dang hinh vuting kich thuge 5 cm » § cm. Cac hat than chl duing kinh 3-5 mm (Aslterman P et al., 2008) dUoc st
dung nhr dign ciec, Auge d6 Mp dly inBi khoang, d&m bao tiép xtic véi nhau va tidp xte-v6i mat que than chi (dudmg
kinh §mm) duoe gdn vag khung K9n-va théng ra bén ngol. Gilra cic khung o6 céc tim 16t Eao su d&.d3m bio dd kin
chit clia cic khoang andde va cdthode. Mang Nafion N117 (DuPort, Hoa Ky)kich thutc Gem x 6om Gutye s dung 86
ngén céch khoang'anode va cathode. Thiét bj duac 18p rap va cb dinh At éc-va bu-langxuyén qua 4 didm & méi khuni
1dm. C4c dBu didn &yrc que Hian chi durge né v ngam ¢4 séu va dy dn gign (duémg kinh-1 mm) va ni v&i mot dien
trér mach ngoai (10 ohin). M T & B NP 2
R R LT Cer Ly PR SN g ude
Bé tao duing vao va ra cho dich anode va cathode, céc khung i6m & anoée va cathode duge khoan 8 va éng nhira
PVC duding kinh 5cm duge gén vaa céc 1& d6. Ong dan dich via anade dwec ndi qua dng h giol ¥di, b@g  phira moi
trrtng M8 o tién (Clauwaert P et al,, 2007) (0,44 g KH,PO4 L, 0,34 g IKGHPO, /L, 0,5 g NaCl /L, 0,29 MgSOy. T
0,0146 g GaClz AL;-pH-7)2Binh-chira mdl tnrdng dugc syc khi Ni-te 30:60 phatdé dudi-bot khi Sd {chat nifn &én tr
cenh franh ‘ﬁén! 1ang) trede ki cdp vée ancde clia i thit bj. B )

e it

X 2 N 5 ) ) R O S I L LN ST Tl
Thiét b} durgre van hanh theo mé {batch made). Khi b4t 83u mét ms, Fefll) dudi dang dung dich FeCl, dugc cung edp
cling véil dich cAc nguyén t8 vi lvgng (thanh phin theo (Clauwaert P ef af., 2007)) vao khoang anods; bing.xiHanh-qua
m@t dng chi T trén dng din dich vao anode. Thé tich va ndng d¢-dich FaClz duoc tinh tadn sao cho ndng 69 Fe(ll).cudi
clng trong khoang anode s& dat duwgc gia tri cin thir nghigm, Thé tich dich vi luang duge Hinh todn sao-cho 1dng.d0
cubl cing dat 0,1% (v/v) dich anade..Tidp d6, dung dich M3 (bét tring, 44 suc khiNi-to) duge hit tir binh mbi tneérng
bang xi-Hanh, cing qua &ng chi T irdn, rgi duge bom vio khoang anode oiia thiét bi_ Thé tich bam durgre tinh-sae che
mbi tAn, % dich trong khoang anode dirgc thay moi (khoang 20 mL). Sau cdng, HCO;; ngubn.cac-bon cho vi kbudn s
duye cung cég duréri dang dung dich NaHCO, vao khoarg ariode, thea céch tuong fir nhu cch Fe(ll} dugc cung (;ép
49 Sho dat aling d8 cudl cting trong dich ‘afiode 14 2 gL (Claiwaert P et al.” ; Cach Eung cap: "éblhhnﬁ‘pﬁgn"dpﬁ
aripdé nitiy rih 83m blo frénh Sir tao thanti cic milii carbonate két tua trof ing athode, irye mai
ma wiin hanh“dich cathdda dwdc thay méi don gisn bing cach hit va b g d Ay KHaPOj /1
KeHPO4 /L 0,5 g NaCl /L) miti véo. Khoah athode durgr Sue khi bing méy sic khi SL-2800 (Siver Lake 'Qiibc)
8 cung cip &-xi (chit ahn dién tF cubi cing); 15c 40 Syc khi dirgt fidu chinh vira phal 8 it dung dich cathode bay
hoi qué nhanh. Mt mé van hanh degc tinh tir i¢ b3t @Au cp dich vao ahode tho dBn kKl ddng digh sinh £ gidm 75 Gid
tr ban ¢au (thwdng khading 2 h).
Po dac vi tinh ton cic théng s dign N e K
Thidt bi dign ké (model DT9205A+, Honeytek, Han QuBc) duge sir dung 08 do higu dign thé & hai ddu dign trdr, Cudng
@9 dang dign 1 (A) sinh ra durge tinh thea céing thire vat Iy co ban: | = U/R, trong d6 L (V) & higu dién thé & hat ddu dign
tr& mach ngodi, R (ahm) 14 dién try mach ngodl. Tuong ty, dign luyng Q (C) = fy x t, trong €6 ha (A) 12 g 63 déng
dign trung binh cda mjt mé_vén hanh, t (s) [2 théri gian theo d5i (M3t mé vén hanh). .
" 2 i N
Triz phi dwge gidi thich cy thd, cée gi tr cﬁn‘mg 49 ddng dién trung blnh va dign leeng trink bay trong bAa cdo nay aku
12 két qua cda 3 1an 13p lai thi nghigm (3 mé van ;lérlh). - K
Quy trinh Iam giau vi khudn s&t trong thiét b :
Géc hidt b pin nhisn li§u vi sinh vat {MFC) sau khi ché tao, dugc kiém tra 48 d4am bdo khdng rd d, cac két néi 4am bao
&p xdc tét. Mot thibt bl {MFC1) duoc sir dung 1am ddi ching; mot thiét bj khdc (MFC2) dugs sir dung 1am thiét bj thr- - -
" nghigm. Qué trinh 1am giau duge thuc hign chi vai MFCR: Trang 3 ngay vén hanh dAu tién, dich anode edp yo thiét b
dugce bd sung.ngudn vi sinh it 1mL dich M2 trgn @8u v&i phin cén ﬁ_ﬂu_k' tam' (va riha b&hg dieh 1 ch
bun v nhign Ay duwdi 6 séu 20cm tai mot con subi 66 mau nudc vang 8,036 trung cla khir ve o8k
Bdng Tan, huydn Ung Hoa, thanh phd Ha Ma). Déi véi MFC1, qird trinh vdn hanh dugc dign fa ma khdng o6 Sy b5
sung ngudn vi sinh vit. - C s . . o o- et e
Trong vang hai tudn, déng dign sinh ra béi cc thiét bi lién tyc dugc theo da va m3u dich anade (2 mL) cle méi thiét b
durpc Hy méi ngay g phuc viy c&e phan tich vi sinh va sin‘h_ ??c ?’,‘i" tu .
Céc pherong phapvisinh . . . - R

4ng VA nuti
0,5°g NaNO3 0.2
KHuln fac drge
[EE T

Vi sinh vat trong kheang anode cid"c4c thidt bi Suoe phin tich theo phurang phiap tnigdn théng (pha lo
rén dTa ﬁe!n‘ trén moi trdmg Luria-Bertani (LB} va mdi thrimg Winagras KHPOWL;
C Fe

dsky (0.5
Ciral L

CaCh AL, 0,5 g MgSOLTH,O /0,5 g NFUNOs /L, 6'g Am
quan st sau 24 h nudl cdy gnhidtag30°c. -
Phwong phép lal huynh quang i chd (FISH) . | S .
Gég méu cln phitn tich duge ¢8 dinh theo quy tinh sdu: 1 mi. miy dugC tn vGi 6,1 mL PBS (dérh phot-phat, pH7
il formaldehyde 37% dugc bdsung véo mau va it & 4°C trong thivi gian It nhét 13 30 phit nhung khdng gua 24 Gip.
Hén hop nay sau g6 dungc fy tam loal b0 phin dich va tip thee-Hhiin cin 1€ bo dwge v lal bing PBS. Sau 00 O
huyén pho lai duge ly t3m loai PBS v4 phdin cin © bao dwec bb sung 1,5 mL han hyp dung dich ethianoUPBS (1:1).
M&yuggécb ginh dwgcbdo quéntai -20C. . - . PO -

Cc mAu @8 ¢ dinh duoc fai v mBi o theo quy inh sau: 20 pt. mé mAu dwgc hoa Ve 2 mL'nwdc cit v8 g va
dura tén mang polycarbonate. Mau trén ming polycarbanate dugc a4 khd ty nhidn trng kharg khi. D& chuln bj cho qua
tinh lai, 2 jL miu db PS1 dugc tron voi 18 L d¢m lai (bao gém 180 pL NaCl SM/mL; 20 L, Tris-HC! 1MmL; 350 pL

ont
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formamide/mL, va 1 uL SOS 10%/mL bd sung sau cing @& trénh két tia). Qi trong da va trnh &nh séng. Mau db PS1
(cung cAp béi Integrated DNA Technologies) bao gém doan dligonucletide FST cb trinh ty (5-AC GGU AGA GGA GCA
AUC -3) dic hidu véi nhidu vi khudn sit {Sienng PL va Ghiorse WC, 1997), géin véi chat phat tin higu huynh quang Cy3.
Mang polycarbenate mang mau da ﬂé‘khé g d3t 18n lam kinh va @ree nhd dung dich dém lai chira mdu do 18n rén
tredrc khi Gugc 4 rong budng lai & 46 C trong 1,5 - 3 gie. Sau khi lai, mang mang mAu dugc chuydn phanh sang dém
rira {bac ghm: 800 pL NaCl 5M; 1 mL Trs/HCI 1M; 0,5 mL EDTA 0,5M; aurdre cit vb tring dfin téi 50 mi; v 50 pl SDS
10% bé sung sau cling dé tranh két tla) @& duegc 1am nong frong b& &n nhigt tai 48°C, trong 15 phil Sau a6, ming
mang m3u duge nhing rong nuae cAt vo tring Yong vai gidy va durgc dit 1én gidy thdm cho kha (mt cs miu lén tén).
Tiép a6, méi mAu dugc nhd 50yl dung dich thudc nhugm DAPI Ién trén, giir 3 phiit rong t&i; sau d6 dugc rira nhanh
trong nizérc: GAt vd triing va rira trong ethanol 80% trong vai gidy, rdi 6& khd ty nhidn trong khang khi (trang budng 1i).
Cubi ciing, m&u dwgc quan sat dudi Kinh hidn vi hujnh quang (Carl-Zeiss, Bic) o8 trang bj kinh loc chuydn biét ¢ho tin
hidu ti» Cy3. Kinh hidn vi ndy ciing cho phép quan sat tin higw tir DAP nhé kinh loc blue/cyan.

KET QUA VA THAG LUAN
Sy 33n slnb ddng dign clz céc pin nhién li§u vi sinh vat va vai $rd ¢ha vi sinh vit digh hda dwec 1am glau

Chi trong 1-2 ngay @y clia qua frinh 13m giau, & thiét bj pin nhién lidu vi sinh vat MFC2 (vé&i ngudn vi sinh vat lam glau
tir bin ty nhién) & thdy xu&t hign dong dign sin sinh trong khi dong dign & déi chirng MFC1 12 thdp (Hinh 1(A)). Sau 2
1udn v3n hanh v&i ngudn cht cho dién tir duy nhét fa Fe(ll) & ndng 4% 20 mM, thiét bi sdn sinh ddng &in &n dinh v&i gia
i trung binh 13 khodng 0,6 mA (Hinh 1(A)). Trong khi d6, ddng dién do déi chiing sinh ra én dinh & mirc trung bink
khoang 0,2 mA. St khac bist duy nhit gira hai MFG ia & ngudn giéng ban ddu cung cip cho MFC2. Vi vay, céc két qud
tén gel ¥ ring dong dién sinh ra & MFC2 chinh [4 nhé céc Vi sinh vat dign hoa dugc 1am gidu tir ngudn ban adu; trong
khi ddng dign smh ra & ddi chirng (vin & mirc nho) co 1hé la do vi sinh vt trong méi treéng x4m nhip vio anode cia
MFC1 va thich nghi din nhimg véi hoat tinh chuyén bigt khéng manh bing céc vi sinh vat trong MFC2.

Théng thuéng, khodng th! gian dé céc quin xa vi sinh vt dién hoa trong MFC dug hinh thanh va &n dink 14 knodng 2
twuin (Kim &H et al,, 2003; Rabaey K va Verstraete W, 2005). M& hinh phat sinh dang dign clta MFC2 tir e bit 63u lam
gidu dén thei didm 2 tulin sau 46 {3n dinh) ciing fwang ty vt Ma hinh phat sinh déng aién dién hinh trong qué trinh 1am
gldu cla mét pin thign 13U vi sinh vat (Rabaey K va Verstraste W, 2005). Két qué nay budc ddu thd hidn ring thiét bi
clia ching 181 @3 o6 nheng d%c didm v& chirc ning gibng nhtr mat pin nhidn iigu vi sinh vat sinh dong dign, ¢4 thd rén
co s sip hinh thanhiam gidu mét ¥p hep vi sinh vat dign héa trong anode.
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Hinh 1. (A) B th| thé hign sy phat sinh ding dign boT MFC2 va 38F chimg MFCY trong glal dogn 1am gidu vl Khulim
dign hda sir dyng Fe(ll) lr ngudn cho dign tir. (8) Quan hg trong quan gia dign iweng sinh ra {trang 1 mé van hanh) vi
cubng 8p dng dign vl ndng dé Fe(l) trong dich anode cia MFCZ va ddi chimg MFC1. Ghi chi: MFC2 8ugs b8 sung ngudnvi
sinh vt {bin ty nhiéin) trong 3 ngay #3u van hanh. MFCT (adj chimg) khdng dugrc b sung igudn vi sith vat. MFC1 DCHH ("ddi ehirng
héa hoc') thé hign phdn émg clia MEC1 sau ¥hi duge khi tring (khoang anode) bang ethanal 70% trong 24 h; tréng 3 An bang mé:
g M8 v8 triing va thir vé cic ndng dg Fe(ll) khéc nhau ngay trong 3h ddu tign (trang didu kign coi nhu vb ting — chi 06 phén tmg
héa hoc phi sih hoe dién ra). Cac MFC duge vin hink vén & 25°C vor dign 13 mach ngodi 10 ohm.

That vdy, val krd cia clia vi sinh vat dién hoa thé hién ra khi so sanh méi g quan déng dién ~ ndng 46 Fe(ll) &
MFC2 Ya & &bt chirng MfCI. Bang chi § la, dign lrgng sinh ra (rong 1 mé van hanh) b MFC2 o6 phan ¢ng ting gidm
twomg {rng rét 15 ring vai sy tang giam ndng dd Fe(ll) trang dich anode; trong khi &6 dién Irgmg sinh ra b&i MFC1 hodn
tosn khdng thé hign sy trong tmg (Hinh 1(8)). D2 loai b3 khi ndng dang dién sinh ra co thé ohf 1a do phan g hoa
hoc, mpe thi ng:lem 46i chimg khac duoc thec hign: khoang arode cia MFG1 durgc khir tring bing ethanal 70% trang
24h, tréng 3 fin bing mdi trurémg M9 v3 tring vA the véicic nding-dd Felll) khac nhau ngay trong 3h d4u tién (trong
didu ki§n coi nhu Yb biing - 43 Iﬂ‘ém chirng bang nudi cay khuan lac trén dra thach Winogradsky — dir liéu khéng bdo
e4o). Trong diu kign ahie vay, khi ma chi ¢4 phin (ng héa hoe phi sinh hoe didn ra, dign lugng cling aht cudmg 9
dong dign sink ra |4 khdng dang &8 (Hinh 1(B), MFC DCHH). Két qua nay ching 10 lugng dign sinh ra bi sy 8-xd héa
hda hoc Fe{ll) mdt cach ty nhién 1a rét thip, va chi dong gop mot 1y 18 khing dang ké vio Irgng dién sinh rz clia thiét bj
MFG2. Biu ndy cling 6 nghla I3 dong din sinh ra b MFC2 chil y§.. 1a do sy khac bigt cisa thiét bf nay: ¢ v sinh vat
dién héa dugce lam gidu trong anode. N °

C_éc két qui trén chi ra ring thiét bi MFC2 da dugc phat tridn thanh mt dang pin nhién ligu vi sinh v§t v&i deng dign
sinh ra nhér sir ¢ m3t viMhodc hoat tinh cda céc vi sinh vat dién héa dugc lam giau.
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Vi khufin s4t trong thiét b MFC phan ing vé! Fe(ll)

(MFC2)

D& tim hidu v& vi sinh V&t trong Khoang arode clia
MFG2, chang tér tién hanh cac phan tich vi smh theo
cac phuong phép n thdng nham so sénh cdc vi
+ sinh v3t & anode clla MFC2 va anode cila ddi chimg
MFC1. Két qué phan kap trén mai trudmg LB va mdi
truathg Winagradsky cho thdy chl ¢6 vi khuén cé mat
trong khoang arode clia c4c MFC nay. Tir khoang
anode clra MFC2 ching 18i phan Hp dugc 7 chitng vi

Khudn d8u thd hign hinh thai khudn lac dge treng eda |

vi khudn st 1rén moi tneéng Winogradsky: khudn Jac
mau ndu vang hojc nau da, da sé 6 anh ddu (Hinh
2). Trong khi 3, 1ir khoang anode clia MFC1, ching
18i chl phén 13p dugc 4 ching vi khuan trong dd c6 3
chilng c& hinh thai Khudn lac gidng vi khudn sit.

B4 khdng dinh sy c6 mat cla vi khudn st trong
khoang anoda ciia MFC2, chiing téi thyc hign phureng
phap lal huynh quang tai chd st ding mau dd PS1

" dgc higu chung cho nhidu vi khudn sét (Siering PL va
Ghiorse WC, 1907). Két qud (Hinh 3A1, 3A2)
cho thdy trang mau nguén lm giéu (bin ty
nhidn), v&i mét d3 8 bao thia thét, vi khudn
st khéng ehldm wu thé. Trong khi do, trong
dich anods clia MFGZ, vi khudn st thé hign sy
6 mjt wu thé, chiém ty 18 cao trong téng 6 vi
sinh vit eé mét trang anode (Hinh 381, 382).
MOt didu déng ngac nhidn 12 vi khuin st
khdng b mt nhidu trdn bd mat dign ciec
-anade clia MFC2 (Hinh 3C2).

Céc két qua trén goi ¥ rang vikhudn sét chd
yéu chi ¢8 m3t va chiém wu thé trong phin dich *
anode chir khang phaf tran bd mét dign cyc
anode cla thidt bj thie nghiém (MFC2) Didy
nay din dén mét gid thuyht |a: Vi khudn sat
kitdng truydn dign Kr trec tidp Gén dign cvc.
Trong cac cong trinh vé siy truyén dién b tnrc
tiép cha didn cyc (bing pratein ngoai mang
hogic blng nanowire), c&< & bao v khudn ludn
duge quan sat thiy co sy gén két voi bd mat
dign cye (Kim BH et al, 2003; Rabagy K va
Verstraete W, 2008). Nhw vdy, €6 hai gid thuyét
dat ra v& var trd cila vi khudn sét trong anode
ciia thiélt by, Gia thuy&t thie nhét 1a i khuén st =
truydn dign tr dén dign oy
thdng qua mat chit truyén dign
tr do chung sinh ra (v tron
mdi trudng khéng c6 mot chat
trung gian fruydn dign 1o tidm
nang ndo). Go ché nay d8 dwge
phét hign & rhigu MFC vin
hanh véi cc vi khudn dign hoa
xhac (Rabaey K va Verstraete
W, 2005), v dy nhe
Psaudomonas aeruginosa. Gid
thuyét thiz hai 14, Vi khun s&t
50 dyng nang legng tr sy O-xi
hoa sét 44 tdng hep ce chit oo
thé si dyng dugc béi mét loal
vi khudn khéc twong- tac tyc |
iép v dién cuc. Tuy nhién, xét
mirc néing [ugng thép thu duge
w sy 8 hoa sk, cing vai
quan sét ring trén b& mat dién
cyc cing rét ngha vi sinh vat,
gia thuydt ry kem thuyét phuc
hon.

. Hinh 2. Hich dnh khudo lgc cda mot s8 ching vi
khuan phin 13p t MFC2 trén mat tredng Winogradsky. Mau
AU énh dhu clia khuln lac @3¢ tneng cho i khudn sit (Ghi chd: &

= gdemdi hinh Ia s higu ching).

M 5l ty piuén
(ngudnzsm giay)

Maudich annds M3ubéd mit depn
MFE2 areWRER

Hinh 3. Két qud phan fich vl khuin sat trong thidt bi bang k§ thust Jal
huynh quang tai hb. Tir trér qua phai (3n lwet 12 hinh dnh twong ong cia
céc mAw: ban ty nhién (ngudn 1am giw) (A), dich anode cha MFC2 (B), vA bl
mét dign cyc anads ciza MF
t8ng hop tin bidu kujink quang tir DAPI, phan &nh sy &8 M3t cia todin b vi
sinh v3t trong méu C4c hinh & dud (2} 13 GAc &nh hidn vi tng hop tin hiju
nu;:gh quang tir Cy3, phét /2 tir G3u do PS1; phdn &nh sy cb M3t cie vl
khui

C2 (C). Cdc hinh & vén (1) 1 céc &nh hidn vi

in sat ireng miu. {Bar & hinh A1 tuong durong 5 um).

o o & o
o & g

Curtng Sheidry Min tnuvg Bk tmew Rply 1A
°

o a

0 5 Iy x
Wi 60 Feii) Weng dich enoce (mid)

Hirh 4. 83 th] bidu didn quan hi glira crdng 63 déng dltn vél ndng a5 Fe(ll) trong
dich anods cia MFC 2. Burong thé

trang khadng ndng 88 Fe(!l} $ 15 mM Chc hé s 1rong hinh 15 cdc hg sb co phurong trinh
11 quy, bao gdm ¢4 gid trj B%. Cac gié bri cwrdng @9 déng didn trung binh 12 két qua cia ba
0 13p lai thi nghigm,

ng dirt doan l& dudng hdt quy thd hidn quan hé trén
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Khi nding cam bién Fe (I cira thiét b

A danh gid khé nang cam bién phat hidn Fe(ll) clia MFC2, thidt bi dugc thir nghigm v6i c4c ndng d6 Fe(ll) khac nhau.
K&t qua {Hinh 4) cho thy dang dién sinh ra 6 quan hé tuyén tinh v&i ndng 49 Fe (i) frong dich anade cia thist b
(MFC2) trong khoan, néng & Fe(il) tiz 1-15 mM. Phuong trinh hdi quy phan anh quan ha gidra crimg 46 dong dign véi
ndng 06 Fell) 6 the G tinh todn nhu sau: I{mA) = [Fal(mM) * 0,06 + 0,038 véi hé sb hbi quy R® = 0,0955 (chép
nhn duere). Tuy véy, véi ndng 49 Fe(ll) trén 15 mM, dong dign b bigu hién khong tiép tyc ting ma o phan gidm dan.
Didu ndy, cha thiy thiét bi c6 thd duwgc ap dung tdt nhat ad do ndng 8 Fe(ll) trang khoidng ndng 3 1 dudi 15 mM.

Mt brong nhirng nguyén nhan khién dong dign sinh ra béi MFC2 khdng D tuc tang (tham chi gidm) & néing a6 Fe(ll)
15 mM ¢6 thd 13 dic tinh ciia sét (khi dat ndng a9 nhét dinh) a@di voi vi khudn, B3 cd mat sb cdng bd cho thiy cic kim
Iogi o6 thé anh hudrng lam suy giém hoat adng trac abi chit & vi khudn. Tuy nhign, ¢iing khéng logi b3 kha nang dang
dién khong 1ng chi 13 do nng a5 Fe(ll) ing virgt qua e 48 261 da ma vi khudn sit cb thé 8-xi héa.

Sy khaing tuyén tinh cia dong dign v nng a6 cor chél & dai nbng ad oo chit cao cling duge quan sét théy déi vai thidt
bj MFC dang BOD sensar {(cam bién do BOD), phét tridn b Kim va cs. (Kim BH ef al., 2003). Thiét bi ndy cho déng dién
ob cudmg 90 & mire "30 hda” il gia tf BOD vt hon 100 ppm, Kim va cs. nhan xét ring ndu si dyng dign lugyng lam

. chi 88 darh gia thh quan h§ tuyén tinh van dat duwgc i ndng 4 200 ppm BOD nhung thoi gian da khé dai (Ién dén 10h).
Tuy vy, mdt gidi phap don gian rihit a6 khic phuc i pha toang mBu ca ndng g co chit cao, Cach [am nay cling ¢4 th
ducre. &p dung ¢ho thidt bl cda chiing t6l. Nhur vay, vé coban, phan (g clia thidt bj MFC {MFC2) do ching 13i phét trién
véi ndng a9 Fa(l) kha gidng voi phiéin émg clia thiét bj BOD sensor ndi trén véi BOD. Thidt by BOD sensor dd duge (ng
dyn thyrc té tai Han Quéds (Kim BH at al., 2008). Thém vio d6, MFC2 thd hién 45 iap |ai khé caa vai sy &hénh iéch gitka
cac Bn do khdc nhau cho c0ng mdt abng 89 Fe(tl) khdng qué 10% gid tr cuéng a6 dang aign (der Hu khdng bso céo).
Vi véy, thiét bj MFC chira vi-khulin sét dugc lam gidu thé hign nhiéu tém ning st dyng nhw mdt cam bién sinh hp phat
hign sat.

KET LUAN

Cc kit qua nghlén ciru clia ching 131 d& bue dau cho thiy vi khuln sét da dwgc lam gidu thanh odng trong thit bj pin
nhién ligu vi sinh vét. GI3 thuyét hibn tar v& hoat tinh clia cdc vi khudn ndy 13: chiing 8- héa Feil) trang dich anode, thu
dign £ va nhidu khd n3ng cAc dign tr ndy dure truydn ddn dign cye Ahér mat chit truydn 6idn W rung gian do cac vi
Khu#in sét sinh ra. Thist bf pin nhién lidu chira cic vi khudn sét duroc [Am giau nay 48 brde diu thé hisn cée déc didm
clia m@t cam bidn sinh hoc phét hign nhanh Fe(ll) ot mat trang mau dich anade.

L#i cdm on R
Nghi!n cifu ndy duege tdi trg bdi Quf phdt tridn khoa hoe va cong nghé quﬁ{c gia (NAFOSTED) trong 4é tai ma 56 106.03-2012.06.
Biing thi, nghién cios ciing duge b try boi chugng trinh Alwnni Project cia Vign Khoa hoc v Cong nghé Hin Qude (KIST) vé quif
Internarional Foundatian for Science (Thy Dién). Nhbm 1de gid xin chin think cdm on TS. Dink Thiy Hing, dip thé phong thi
nghigm Sink theit hpe Vi sinh vit = Vign Vi sink wit v Céng nghi sinh hpc— PHOGHN, va TS, Nguyén Kim N Théo vi nhilng giip
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-PREEIMINARY STUIDY O IAL FUEL CELL ENRICHED

WITH IRON BACTERIA TO BE USED AS AN ON-SITE DETECTOR FOR IRON IN
WATER SOURCES

Hal Pham®, Thuy Nguyen, Phuong Tran", Thaluong® .- - -
Univarsity of Sciences, Vistnam National University, Hanai

SUMMARY

In many rural aress in Vietam, having no access to clean water, people have to use ground water as their water sources, many of
which are cogtainated with metals such as iron, manganese and arsenic. Currently, the detection of these metals in water samples is
complicated and costly. A microbial fusl cell {MFC) typed reattor with iron bactena cnriched in its anode compartment could be
promisingly used as an on-site biosensor to detect these metals with a simple procedure. In this study, we preliminanly investigated
the possibility of curiching iron bacteria in « MFC and the capability of such a MFC to detect Fe(Il, #757). After two weeks of start-
wp, our MFC typed reactor generated an average cleirical current of 0.6 mA, while being operated with an inflow containing Fe(Tl,
#757) at the concentration of 20 mM. With the inflow Fe(Il, #757) concentration ranging from 1-15 mM, the generated cument was
proportional to the Fe(ll, #757) concentration in a hnear relation (R? = 0 955). Results of microbial isolation and fluorescent DNA
hybridization experiments demansirated the dominaut presence of iron bactena in the anclyte of our reactor. The result, altogether,
proved the capability of the device a¢ a biasensor detecting iron, owing ta the electrochemical activity of the iron bacteria enriched in
its anode.

Keywords: microbial fue? cell, iron becteria, biosensor, detection of metals
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