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(54) CHUNG VI KHUAN TiA QUANG HOP RHODOBACTER SP. DL1 THUAN
KHIET VE MAT SINH HOC CO KHA NANG PHAN HUY CAC HOP CHAT
HUU CO, LOAI BO SUNPHIT, KHANG VI SINH VAT GAY BENH O TOM
VIBRIO SP. VA TICH LUY CO-ENZYM Q10

(57) Sang ché dé cap dén ching vi khuan tia quang hop Rhodobacter sp. DL1 thuan khiét

v€ mat sinh hoc duoc phén lap tu mau bun trong day ao nudi ca tra chuan bi thu hoach,

trong d6 chung vi khuan nay c6 trinh ty gen 16S rARN véi kich thudc 1322bp va duge
dang ky trén GenBank v&i ma s6 LC420054, va c6 cac dic tinh sau:

c6 kha ndng phan huy cac hop chét hiru co trong nudc thai san xuét bin, nudc thai san
xuét tinh bot, nude thai 1o mo, nudc thai sau biogas, nudc thai sinh hoat sau 5 ngay nudi

cay voi hiéu suit phan huy lan luot 12 97,1%; 96,3%: 93 5%, 93,7%:; 90,0%:;

c6 kha nang sinh truong va hoat tinh loai bo sunphit ¢ néng d6 5 - 30mgS2 /lit v&i1 hidu
suat dat 88% & diéu kién nhiét do tir 14-40°C, d6 pH tir 6,5-8,5, nong do mubi NaCl tir 0-
2,5%, cuong d6 chiéu sang tir 1200 - 6000 lux;

c6 kha nang khang lai vi khuin gy bénh tém Vibrio sp. voi ban kinh vong tc ché vi
khuan 1a 15mm; va

tich liiy Co-enzym Q10 v6i ham lugng 63,394 mg/lit.
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Linh vwe k§ thuit dwoe dé cap

Séng ché dé cap dén ching vi khuan tia quang hop Rhodobacter sp. DL1 ¢6 kha nang
phan hily céc hop chit hitu co va loai bo sunphit trong ddy ao nudi trong thay san, ddng thoi
chung nay con c6 kha nang khang vi sinh vat gay bénh Vibrio sp. va c6 kha nang tich Iy Co-
enzym Q10.
Tinh trang k§ thuit ciia sing ché

Kha néng phdn hily cdc hop chdt hitu co va sunphit ciia vi khudn tia quang hop

Vi khuén tia quang hop thudc nhom vi khuén thuy sinh c6 kha nang sinh trudng trong
diéu kién ky khi bang cich quang hop nhung khong thai oxi nhu nhiing di tuong quang dudng
khéc. Nhom vi khuén tia quang hop thudng ¢6 mau hong dén do tia, sic t6 quang hop chinh la
bacteriochlorophin (Bchl) va ngudn cho dién tir trong qua trinh quang hgp khong phai 1a
nuéc (nhu nhimg ddi tuong quang dudng khac) ma la cac hop chét khac nhau nhu: hydro, cac
axit hitu co don gian, luu huynh, hydro sunphit, thiosunphit va cac hop chét khi cua luu huynh
(Brune, 1989; 1995).

Vi khuan tfa quang hop phéan bd rong rai trong tu nhién, chiing c6 mit trong cac ao hd
tu dong, cac ving dam nude ngot, nude lo hodc min nhu céc day ao nudi trong thiy san,
trong dt, trong cac kénh muong chira nude thai va trong hé théng xir 1y nude thai (Imhoff va
Truper, 1992; Kobayashi va Kobayashi, 1995; Okubo va cdng su, 2006; Hoogewert va cong
su, 2003; Zhu va cong su, 2002)... Ngoai ra, con ¢ thé gip dai dién cua vi khuén tia quang
hop trong mot s6 thiy vuc ¢6 didu kién khic nghiét nhu: sudi nude néng, sudi luu huynh,
thuy vuc kiém hoa, thiy vuc ¢ tinh axit, & vung bién c6 dod mén cao va thdm chi & hd ¢ bang
bao pht 4-7 m & Antastica van phét hién sy c6 mit cia nhém vi khudn nay (Guerero va cong
su, 1987; Madigan, 2003; Kompantseva va cdng su, 2012).

Vi khuan tia quang hop la nhom c6 kha ning trao ddi chat rét linh hoat tiy thude vio
diéu kién sbng cua moi truong, chung c6 kha ning sinh truéng quang di dudng va quang tu
dudng trong diéu kién ky khi, c6 4nh sang va c6 kha ning sinh truéng héa dudng & diéu kién
hiéu khi, t6i. Do vy, ching c6 kha ning st dung da dang cac hop chit hiru co lam ngudn
cacbon va ngudn ning lugng. Nho kha ning nay ma vi khuén tia quang hop duoc coi 1a dbi
tuong tiém nang cho xir Iy cac ngudn thai nhu: nuéc thai cong nghiép, nudc thai ndng nghiép,
nudce thai chin nudi, nude thai ché bién thuc phém, nudce thai sinh hoat, nudce thai trong qua
trinh nuodi trong thuy san (Kantachote va cong su, 2005; Nagadomi va cdng su, 1999;
Madukasi va cong su, 2011; Chiemchaisri va cdng su, 2008; Hulsen va cong su, 2014)...Véi

tiém nang tng dung xu Iy céc hop chét hitu co trong cac ngudn thai cta vi khudn tia quang
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hop (thong qua loai bé6 COD va BOD), cac nha khoa hoc da tng dung chung trong xir 1y cac

loai nuGce thai duge thé hién trén Bang 1.

Béang 1: Tém tit cac ngudn nude thai duge xt Iy bang vi khuén tia quang hop

Tén ngudn nudc Hiéu xuat | Thoi gian | Cuong do | Vi khuan tia quang Tai liéu tham
thai loai bd luu anh sang hop su dung khao
COD (%) | (ngay)
Nudc thai ché bién 90 6-10 Rps.palutis va Rba. | Chiemchaisri va
my blasticus cong su, 2008
Nudc thai ché bién 43 3-7 1400+200 | R gelatinosus de Lima va cOng
ca ro phi su, 2011
Nudc thai ché bién 77 5 2500 R. sulfidophilum Azad va cong sy,
c4 moi 2001
Nuée thai ché bién 57 1,7 3000 , Choorit va cong
R. gelatinosus
cao su su, 2002
Nudc thai chan nu6i 90 6 4000 ) Kim va cong su,
Rps. palustris
heo 2004
Nudc thai ché bié IR - Chitapornpan va
udc 1ﬂa1 ien Hén hop VK : pornp
thuc pham cong su, 2012
Nude thai 1o giét 91 10 4000+£500 ) Ponsano va cong
N R. gelatinosus
mo gia cam su, 2008
Nuoc thai duge 80 5 6000 ) Madukasi va
. R. sphaeroides .
pham cong su, 2010
Nude thai ché bién 85 5 2500 Azad va cong su,
! . e R.sulfidophilum - one St
cd moi 2004
Nudc thai tong hop 89 2 R. sphaeroides Nagadomi va
Rps. palustris cdng su, 2000
Nudc thai san xuat 80 3 3000 i Kantachote va
. R. palustris .
tam cao su cong su, 2010
Nudc thai bién thuc 90 3-10 45w/m’ . Chiemchaisri va
X ) Hoén hop .
pham chira sunphat cong su, 2007

Trong linh vue xtr 1y cac nguodn thai, vi khuan tia quang hop 16 ra c6 uu thé khi xu 1y
nude thai ¢6 chira cac hop chat hitu co d& phan hay: Tai Nhat Ban, Sasaki va cong su da su
dung loai R. gelatinosus dé xtr Iy nuéc thai san xut dau twong véi COD dau vao 20000 mg/l,
hiéu suit phan huy dat 80%. Tai Trung Québc, tac gia Lu va cOng su ndm 2011 d& str dung loai
Rhodobacter sphaeroides xit 1y ngudn nudc thai cua qué trinh san xuét dau tuong voi hidu
suét loai bd 95% vé6i dau vao COD 1a 99414 mg/l. Str dung R. capsulatus trong giai doan dau
clia qua trinh xir Iy bin cbng da giam BOD tir 5800mg/l xudng con 2000 mg/l trong 4 ngay,
con doi voi nude thai 10 md hiéu xuét loai bo COD dat t6i 90% ...(Sasikala, 1995a). Ngoai
kha ning xtt 1y cac hop chét hitu co trong nudce thai thi vi khuén tia quang hop con c6 kha
nang xur ly photpho (Hiraishi va cong sw, 1991) khir nitrat (Kim va cong su, 1999), loai bo

NH, bang cach ddng hoa va dic biét c6 kha nang loai bo sunphit thong qua ddng hod va oxi
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hoa nho sit dung sunphit 1am chit cho dién tir trong quang hop (Brune, 1989; 1995). Tuy
thudc vao timg loai ma chung co thé oxi héa sunphit & cic mirc dd khac nhau, san phim cubi
cung co thé 1a: S, S406> hodc SO .... Do do, chung tham gia tich cuc vao chu trinh chuyén
hod luu huynh trong tu nhién, dac biét chiing déng vai trd chu yéu trong xir 1y cac hop chit
khir ctia Iwu huynh & didu kién ky khi.

Tuy thude vao timg loai vi khudn tia quang hop c¢6 thé oxi hoa sunphit véi muc do
khéc nhau. Kha nang st dung va mtic d6 oxi hoa cac hop chat khir lvu huynh & céc loai vi
khuén tia quang hop duoc tong két & Bang 2.

Kha nang oxi héa cac hop chat khir ciia lvu huynh & vi khudn tia quang hop

Hop chit chtra S va mirc

Ho vi khuan . Cac loai
. do6 oxi hoa

Chromatium buderi, C.okenii, C. tepidum, C. wamingii, C.
weissei, Lamprocystis roseopersicina, Thiocapsa
Oxi héa H,S va S° dén SO,> | pfennigii, Thiocysis  gelatinosa, Thiodictyon
bacillosum, Thiodictyon elegans, Thiopedia rosea,
Thiospirillum jenese, Thiospirillum winogradxkyi

Chromatiaceae Amoebobacter pedioformis, Amoebobacter purpureus, C.

gracile, C. minus, C. minutissimum, C.purpuratum, C.
violascens, Thyocapsa roseopersicina

Oxi héa H,S, S’ va $,05”
dén SO,*

Oxi héé} H,S, SO, 82032' va|Amoebobacter pendens, Amoebobacter roseus, C.
SO,* dén SO~ salexigens, C. vinosum, Thiocapsa halophila

Rhodobacter capsulatus, R sphaeroides, Rhodospirillum

- ’ A 0
Oxi hoa H,S dén S . .
2 mediasalinum, R. rubrum, Rhodopseudomonas marina

Oxi hoa H,S dén S,04 > Rhodomicrobium vanellii

Rhodospirillaceae |Oxi hoa S,0:7dén S,04 * Rhodopila globiformis

Oxihéa H,S, S,0: dén SO, |R. sul idophilus, Rhodopseudomonas palustris
p

Oxi_héa H,S, §°, $,05" va
SO5* dén SO~

R. adriaticus; R. veldkampii; R. sulfoviridis

Nguoén: Brune, 1995,
Nho kha nang nay ma vi khuan tia quang hop da va dang duoc st dung trong xtur ly

céc ngudn nuée thai ¢é chua sunphit. Nhidu nuéc trén thé giéi nhu Nhat Ban, Canada, Han
Québc, Trung Qudc, Thai Lan, An Do... cling nghién ctru img dung nhém vi khuin quang hop
dé xtr 1y sunphit trong nu6c thai. Tai Canada, Syed va Henshaw d& sir dung loai vi khuén
Chlorobium limicola loai b 100% sunphit trong nudc thai véi ham lwong dau vao tir 91 - 164
mgS /1 (Syed va Henshaw, 2003; 2006). Tac gia Ferrera va cong su (2004) da két hop chu yéu
hai nhém vi khuan tia quang hop luu huynh va tia khong luu huynh da xir Iy nuéc thai chira
ham lugng sunphit dau vao tir 26 - 112 mg$S/l, hiéu suét loai bd dat 95 - 97,9%... Trén thé
gi6i, da co rt nhidu cong trinh nghién ctu tng dung nhém vi khuan quang hop dé loai bod
sunphit trong nudce thai. Bang 3 trinh bay tém tit mot sé nghién ciru tmg dung va trién khai vi

khuén tia quang hop trong xur 1y sunphit & cac nuée trén thé gisi.
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Nhu vay, vi khudn tia quang hop di duoc tng dung rong rdi trong xur 1y nhiéu loai nude
thai chira sunphit va ap dung & cac qui md khac nhau véi céc chiing gidng khac nhau tiy thudce
vao tung loai nudc thai. Khac véi cac ngudn nude thai thong thuong chira sunphit, day céc ao
nuoi trong thity san thi sunphit thuong tich liy boi qua trinh phan hty yém khi coa cac chét hitu
co (do thirc an du thira va chét thai ciia vat nudi) va qua trinh khir sulfat. Dang hydro sunphi0.t
trong nudc s& gy trc ché qua trinh hd hap hiéu khi do né két hop véi nhan hem cia cytochrom ¢
thay thé vi tri ciia oxi phan tir. Hau qué clia qué trinh néu trén dan dén kim ham qu4 trinh trao dbi
chit cua té bao, gidng nhu hién tuong gidm oxi trong mau (Kiemer va cdng su, 1995). Nam 2000,
mot lugng 16n ca bi chét (khoang 400 tn) xay ra trong dién tich nuodi khoang 40 ha & Einan
(Israel), nguoi ta cho réng nguyén nhan la do dgc tinh cta sunphit va kéo theo sy thiéu hut oxi
trong ao nudi (Lahav va cong sy, 2004). Khi ndng do sunphit trong mau cia tom dat ngudng
0,013 mg/l thi tdbm sé& bi té liét va chét (Avnimelech and Ritvo, 2003). Do vay, trong céc ao nudi
thay san sunphit ludn ludn duge tao ra va né 12 moi nguy hiém de doa dén cac con vat nuoi, lam
giam nang sudt hodc mat mia. Nhém vi khuén tia quang hop ngoai viéc st dung trong xtr 1y nuée
thai dé phan huy chét hitu co va sunphit, chiing con duoc mg dung trong san xuét cic ché phim
lam sach ddy ao nudi thily san (Sasaki va cong su, 1991; Sasikala and Ramana, 1995, Nguyén
Van Hao va cong su, 2004). Tai Trung Qudc di nghién ciru sir dung ché phdm bd sung thém
nhém vi khuén tia quang hop (vi khuan tia quang hop) dé cai thién chét lugng nudc ao nudi tdm,
[am gidm ham luong cac chét hitu co, amoni, sunphit va céc chat doc hai khac (Li va cong su,
1997). Nhom tac gia Cui va cong sy tir nam 1997 da st dung vi khuan tia quang hgp xur ly ao
uom gidng tom, két qua da chi ra ring: chat [uong nudc clia a0 nuodi duoc cai thién va thoi gian
bién thai cua tom gidng ciing dugce rat ngén so véi dbi chimg. Hién nay, c6 nhiéu ché phdm xur ly
ddy ao nuéi trong thily san c6 bd sung nhom vi khuan tia quang hop véi chic nang dac trung la
loai bd sunphit va hitu co nhu: VEM (V8 Thi Hanh va cs., 2004), PRO-BEST - (Céng ty Cb phan
Thuy san Binh Minh - thanh phé HS Chi Minh), CTA - serri (Cong ty Bién C&), SUPERKING
(Trung Quéc), BACTA (Thai Lan), EM (Nhat Ban) v.v... Tai Trung Quéc, Théi Lan, An Do,
Malaysia d4 c6 cac ché phim vi khuén tia quang hop thuong mai ding dé xir Iy ao nuoi trong
thuy san.

Kha nang khang vi sinh vdt gdy bénh ¢ tom
Nghé nudi tom 1a mot trong nhiing nganh san xuit thuc phdm dong vat phét trién nhanh
nhat trén thé gi6i (FAO, 2014). Tuy nhién, nghé nuéi tom trén thé giéi va tai Viét Nam dang phai

doi mit véi nhiéu van de, dac biét 1a chat lugng nudc nudi kém do mét do kha cao va quan ly
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khong phit hop din dén sy bung phat bénh t6m. Hién nay, cac bénh nghiém trong nhit trong nuéi
tom 13 do nhiém khudn, dic biét 1a do céac loai Vibrio sp., chéng han nhu V. harveyi, V.
parahaemolyticus va V. vulnificus (Chatterjee & Haldar, 2013). Nam 2010 “bénh hoai tir gan tuy
cp tinh” (AHPND) 14 bénh nghiém trong nhat d4 gy ra nhing t6n thét kinh t& 16n, tiéu ton 1 ty
USD trong nganh tdm cong nghiép tai Chau A (De Schryver va cong su, 2014; Zorriehzahra &
Banaederakhshan, 2015). Bénh nay sau d6 lan sang Tay ban cAu va n6 xudt hién & Mexico vao
dau 2013 (Nunan va cong su, 2014).

Dé giai quyét nhitng van d& nghiém trong ndy, ngudi ndbng dan phai str dung héa chét va
thu6c khang sinh dé duy tri chét luong nudc va loai bo tac nhan gy bénh. Tuy nhién, mét s6 hop
chit d6 gy tac hai dén stic khoe ngudi tidu dung, ddc biét tir viéc str dung thube khang sinh 1au
dai s& tich Iily trong tom, trong trAm tich ao va vi khudn c6 thé phat trién khang khang sinh
(Zhang va cong su, 2011). Vi dy, chloramphenicon da bi cim sir dung trong nudi trong thuy san
vi con t6n du trong cac san phdm tom, va ngudi st dung san phdm nay s& c6 nguy co mic bénh
thiéu mau (Serrano, 2005). Do d6, dé nudi tdm bén viing ngudi nudi tdm nén tranh st dung
khang sinh. Hién nay, trén thi truong ¢6 nhiéu ché pham sinh hoc chira céc vi sinh vat ¢6 tac
dung chéng lai cac loai Vibrio gdy bénh mang lai hiéu qua kinh té cho ngudi nudi tom. Trong sb
cac nhém vi sinh vét duoc sir dung trong nudi tdm, vi khuan tia quang hop 1a mot trong nhitng
céc nhém c6 tiém nang tét vi chung c6 thé lam sach méi truong nudce, gidm ham lugng sunphit
va hoat dong nhu probiotic dé thic ddy ting trudng cua tdm bang cach tiét ra cac hop chét hoat
tinh sinh hoc kiém soat cc tac nhan gy bénh cho tom (Qi va cong su, 2009; Luo va cong su,
2012). Nhém tac gia Chandrasekaran va Ashok Kumar dd chimg minh vi khuén tia khong luu
huynh c6 thé tiét ra vitamin B12 va san xudt cac hop chét khang vi sinh vat, Grc ché vi khudn
Vibrio sp. (Chandrasekaran va Ashok Kumar, 2011). Tac gia Chumpol va cong su da lua chon
duoc chung vi khuén tia quang hop khong luu huynh c¢6 kha nang Grc ché vi khuin gy bénh hoai
t(r gan tuy cép tinh va cc chung thudc nhém tic nhan gay bénh Vibrio sp. khac.

Co-enzym Q10

Vi khuan tia quang hop ngoai kha ning Gmg dung dé xur Iy moi truong chung con dugc
ing dung trong linh vuc y t€ vi chung ¢6 kha ning san xuét cic hoat chat sinh hoc c6 gia tri nhu:
vitamin B12, ubiquinon (Co-enzym Q10), axit 5-aminolevulinic, pocphirin va ARN. Dang chi y
la axit 5-aminolevulinic va Co-enzym Q10 dang dugc tach chiét cho thuong mai héa trén thi
truong (Co-enzym Q10 thudc nhém chét izoprenoit quinon c¢6 mit & moi té bao vi sinh vét).

Chiing c6 c4u tao héa hoc 13 mot nhan thom benzoquinon va chudi bén polyizoprenoit gdm 10
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don vi izopren (Lu va cong su, 2013). Hop chat Co-enzym Q10 c6 4 chirc ning sinh ly chu yéu:
14 thanh phan ciia chudi truyén dién tir déng vai trd quan trong trong qué trinh sinh téng hop
ATP; giit hoat luc oxi hda khir ctia mang té bao; chit chdng oxi héa néi sinh, tc ché qué trinh
peroxit hoa lipit-khtr cdc gbc tu do va tham gia duy tri tinh bén viing va linh dong cia mang té
bao (Lé Thi Thanh Thao va cong su, 2014). Dbi véi co thé ngudi, ham luong Co-enzym Q10 cé
chirc nang thic day nang lugng, tang cuong hé théng mién dich va hoat dong nhu chét chéng oxi
héa (Ernster va Dallner, 1995). Ham Iugng Co-enzym Q10 trong co thé ngudi dugc nhén thiy
giam dan theo do tudi va giam manh khi méc mot sd bénh Iy nhu: tim mach, ung thu, nhiém
khuén, thoai hoa than kinh... Do vdy, hop chit Co-enzym Q10 dang duoc nghién ctru nhu 1a mot
ngudn nguyén ligu méi trong linh vuc duge phdm, thuc phdm va m§ pham (Takahashi va cong
su, 2003; Sasaki va cong su, 2005; Zhang va cong su, 2007).
Co-enzym Q10 c6 thé duogc san xuit bang phuong phéap héa hoc (Negishi va cong su.,

2002), phuong phép ban héa hoc (Lipshutz va cong su, 2002) va tong hop sinh hoc. Tdéng hop
sinh hoc cta Co-enzym Q10 dugc sir dung rong rdi hon so véi tong hop héa hoc vi né an toan
hon ddi véi con ngudi (Ha va cong su, 2007). Vi thé, san xuat thuong mai ciia Co-enzym Q10
biang phuong phap sinh hoc trong d6 tong hop tir vi sinh vat da duoc quan tdm nghién ctru (Choi
va cOng sy, 2005) va vi sinh vat bién ddi gen duoc thiét ké dé tong hop Co-enzym Q10 (Lee va
cong su, 2004; Park va cong su, 2005; Sakai va cong su, 2005). Céac ching vi sinh vat thudc chi
Rhodobacter, Agrobacterium, va Paracoccus di dugc cong bd 1a nha san xuét Co-enzym Q10
cao (Choi va cong su, 2005). Bac biét Rhodobacter sphaeroides dugc cong bd tao ra ham luong
Co-enzym Q10 cao hon Agrobacterium tumefaciens va Paracoccus denitrifcans (Yoshida va
cong su, 1998). Hon nita, R. sphaeroides 1a nhém vi khuén c6 thé duoc nuoi céy trong diéu kién
ky khi sang hodc lén men. Nhom tac gia Bae va cong su d3 nghién ctru bd sung vi khuén
Rhodobacter sphaeroides trong khau phin an cua b sifa da tao ra sita c6 chét luong cao, trong
d6 c6 chira ham luong Co-enzym Q10 cao hon khi khong bd sung vi khudn Rhodobacter
sphaeroides vao khiu ph?m an (Bae va cOng su, 2018).
Chi Rhodobacter va ddc tinh cua né

Theo khoa phén loai ctia Bergey (1989) nhém vi khuan tia quang hop khong luu huynh
bao gdm 6 chi d6 la: Rhodospirillum, Rhodopila, Rhodobacter, Rhodopseudomonas,
Rhodomicrobium va Rhodocyslus. Theo khoéa phan loai Bergey (2001; 2005) dua vao su sai khac
vé trinh tu gen mé hoa 16S rARN su xap xép ndy da bj thay déi. Vi du: trude day nguoi ta cho

rang tat ca cac loai c6 té bao dang xodn thi thudc chi Rhodospirillum nhung theo khda phan loai
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Bergey 2001 khi phan tich trinh tu gen ma héa 16S rARN két hop vé6i su khac biét vé kiéu hinh
mot s6 loai di dugc tich ra thanh chi mé&i nhu Rhodospirillum fulvum va Rhodospirillum
molischiannum chuyén sang chi méi c6 tén 1a Phaeospirilum fulvum va Phaeospirilum
molischiannum. ... Chi Rhodobacter ciing cé nhiéu su thay dbi: theo Bergey 1989 chi nay gdm c6
5 loai: Rb.adriaticus, Rb. capsulatus, Rb. sphaeroides, Rb. sulfidophilus va Rb. veldkampii. Theo
Bergey 2001 dua vao mdi trudng séng va két qua phén tich trinh tu gen 16S rARN, ngudi ta da
chuyén mot s6 loai thudc chi nay doi héi vé mudi cho sinh truéng tdt sang chi Rhodovulum (R.
adriaticum va R. sulfidophilum) (Hiraishi va Ueda, 1994). Nhu vay, theo Hé thong phan loai méi
(Bergey, 2005) chi Rhodobacter chi con 3 lodi: Rb. capsulatus, Rb. sphaeroides va Rb.
veldkampii va ¢ thém 3 loai moéi la: Rb. azotoformans (Hiraishi va cong su, 1996), Rb. blasticus
(dugc chuyén tir Rhodopseudomonas blastica sang), Rb. vinaykumarii (Srinivas va cong su,
2007). Dén nay, chi nay da dugc cong nhan thém 5 loai m&i dé la: Rb.changlensis (Anil Kumar
va cdng su, 2007); Rb. ovatus (Srinivas va cong su, 2008); Rb. maris (Venkata Ramana va cdng
su, 2008); Rb.megalophilus (Arunasri va cong su. 2008); Rb. aestuarii (Anil Kumar va cong su,
2009) va Rb. johrii (Girija va cong su., 2010). Nhu vay, chi Rhodobacter hién nay gdm 11 loai da
dugc cong nhan.

Té bao ciia cac loai trong chi ndy c6 dang hinh tring hodc hinh que ngan, duong kinh tir
0,5 — 1,2 um, mot s6 loai c6 quan sat théy chuyén dong, mot sb loai khong chuyén dong, té bao
sinh san bang cach phan doi, mot s6 loai tao chat nhdy va c¢6 thé tao thanh chudi té bao. Chung
déu 1a vi khudn Gram (-). Sic tb quang hop la bacteclorophin a va carotenoit thudc ho
spharoiden. Cac loai trong chi nay c6 thé sinh truéng quang di dudng trong diéu kién ky khi c6
chiéu sang va ching c6 thé su dung da dang cac hop chit hitu co lam ngudn cacbon va ngudn
dién tir, mot s loai ¢6 thé sinh truong quang tu dudng khi c6 mit sunphit lam chit cho dién tu
trong quang hop, mot sb loai sir dung thiosunphat va hydro phén tir. Sunphit dugc sir dung nhu 13
chit cho dién tir trong quang hop & mot sb loai, va muc do chéng chiu ham lugng sunphits cao
duoc tim thdy & mot s§ loai nhu Rb. sphaeroides, Rb. veldkampii;, Rb. azotoformans; va Rb.
capsulatus ...
Ban chit ky thuit ciia sang ché

Sang ché dé cap dén chung vi khuén tia quang hop Rhodobacter sp. DL1 thuan khiét vé
mat sinh hoc duge phan Iap tr mau bun trong day ao nudi ca tra chudn bi thu hoach, trong dé
chiing vi khuan nay c6 trinh tu gen 16S rARN véi kich thuée 1322 bp va dugc dang ky trén

GenBank v4i ma sb LC420054, va ¢6 cac déc tinh sau:



27441

c¢6 kha ning phan hiy céc hop chat hitu co trong nudc thai san xuét bun, nudc thai san
xuét tinh bdt, nude thai 16 md, nude thai sau biogas, nudc thai sinh hoat sau 5 ngay nudi cly voi
hiéu suét phan hay lan luot 1a 97,1%; 96,3%; 93,5%; 93,7%; 90,0%;

c6 kha ning sinh truéng va hoat tinh loai bo sunphit & ndng d6 5 - 30mgS/lit dat hiéu
sudt 88% & didu kién nhiét do tir 14-40°C, do pH tir 6,5-8,5, ndng do mudi NaCl tir 0-2,5%,
cuong do chiéu sang tir 1200 - 6000 lux;

c6 kha ning khang lai vi khuan gdy bénh tdm Vibrio sp. v6i ban kinh vong trc ché vi
khuén 1a 15mm; va

tich liiy Co-enzym Q10 v6i ham lugng 63,394 mg/lit.

Chiing vi khudn theo sang ché dwoc phan 14p tir mAu bin trong ddy ao nudi cé tra chuén bj
thu hoach tai Cai Bé, Tién Giang, Viét Nam.

M0 ta vén tit cac hinh vé

Fig. 1 thé hién hinh thai khuin lac ciia chung vi khun tia quang hop DLI.

Fig. 2 thé hién hinh thai té bao cuia ching DL1 dugc nuéi cdy trén moéi trudng DSMZ-27 thach
dudi kinh hién vi dién tir v6i do phong dai 20 000 [an.

Fig. 3 thé hién phd hép thu dich huyén phl té bao nguyén ching DL1.

Fig. 4 thé hién san pham PCR nhan lén tir ADN tdng sb ciia ching DL1 béi cap mdi 27F/1527R
thong qua dién di trén gel agaroza 1% (M-marker, 1-DL1, (-) d6i ching 4m khong c6 vi sinh vat.
Fig. 5 thé hién cay phat sinh chung loai cua chang vi khuan DL1.

Fig. 6 thé hién kha nang khang lai vi khudn gay bénh tém Vibrio sp. ctia ching DLI.

Fig. 7 thé hién két qua séc ki ban mong (TLC) cua Co-enzym Q10 do ching DL tich Idly.

Fig. 8 thé hién hinh anh phd UV cta Co-enzym Q10 do ching DL1 tich liy.

Fig. 9 thé hién hinh anh HPLC xac dinh ham luong Co-enzym Q10 do chung DL1 tich Ifiy.

Mo ta chi tiét sang ché

Séang ché dé cap dén chung vi khudn tia quang hop Rhodobacter sp. DL1 thuan khiét vé
mit sinh hoc phan 14p tir mau bun trong ddy ao nudi ca tra chudn bi thu hoach tai Cai B¢, Tién
Giang, Viét Nam.

Theo mot khia canh khéc, sang ché d& cap dén ching vi khun tia quang hop Rhodobacter
sp. DL1 duoc nudi cay dé danh gia kha nang phan hily cac hop chat hitu co, kha ndng loai bo
sunphit va tinh khang vi khuén gdy bénh Vibrio sp.. Pong thoi, sang ché ciing dé cap toi kha
nang sinh tong hop Co-enzym Q10 cta chung DLI.

A. Phan lap va dinh danh ching vi khudn tia quang hop Rhodobacter sp. DLI

-10-
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Mau bun trong ddy ao nudi c4 tra giai doan chuén bj thu hoach bi 6 nhidm chét hiru co va
sunphit dugc bao quan trong dung cu tiét tring dé dam bao khong bi nhiém tap cac vi sinh vat tix
mdi trudng. Sau khi thu, mau duoc 1am gidu bang cach nuéi tich lity trong cac binh nhua trong
hinh tru ¢6 kich thuéc @ = 5 cm, h = 35 cm. Céc binh nhua nay dugc thiét ké theo kidu cot
Winogradsky c6 cai tién. Mau bun duoc dua vao binh vai ty 1& 9:1, sau dé ching duoc lam day
bang moi trudong DSMZ-27 b sung sunphit ham Iuong 10 mgS*/1. Cac binh nay duoc day kin va
0 dudi anh sang dén soi d6t cuong do sang ~5000 lux. Sau khoang mot tudn, cic vach mau tir nau
vang dén ‘dé t{a xuat hién trén thanh binh (12 biéu hién su c6 mit sic td ddc trung cua vi khuén tia
quang hop). LAy mau tir vach mau rdi tién hanh phén 1ap trén dia petri chira moi truong thach
DSMZ-27, u & diéu kién ky khi (khong khi dugc thay thé bing khi nito) véi cuong do sang
~5000 lux tir dén soi dét, sau khoang 3 - 5 ngay xuat hién cac khudn lac tron c¢6 mau nau, héng
dén do tia. Cac khuédn lac nay duoc lam sach theo phuong phép cdy ria va tién hanh 4 mau dudi
diéu kién ky khi sang, tir d6 thu dugc cac ching vi khuan thuan khiét. Céac chiing vi khuan thu
duoc tir cac khuan lac nay dugc nudi cdy riéng ré& trén moi trudng DSMZ-27 dich thé dé danh gia
kha ning phan hity cac hop chét hiru co va kha nang loai bé sunphit. Chuyén gia trong linh vuc vi
sinh vat c6 thé d& dang thuc hién viéc chon moi truong va céc thao tic nudi céy cac chung vi
khuan trong qua trinh phén 18p nay. Cac moi truong dugc ding trong qua trinh lam giau va phan
lap duoc dé cip ¢ day la moi truong DSMZ-27 ¢6 thanh phén nhu sau: cao ndm men (0,3 g/l);
sucxinat - Na (1 g/l); axetat (0,5 g/l); KoHPO4 (1g/1); KH,PO4 (0,5 g/l); MgS0,4.7H,0 (0.4 g/l);
CaCly.2H,0 (0,05 g/I); NH4CI (0,4 g/l); vi luong SL¢" (1 ml/l); dung dich vitamin By, (0,4
ml/l); nudce cit (1000 ml); NaCl (20 g/l); Na,S (10mgS); pH 6,8.

Dung dich vi luong SLe: HCI (25%) (6,5 ml/l); FeCl,.4H,0 (1,5 g/1); H3BOs (0,3 g/l);
MnCl;.2H;0 (0,03 g/l); CoCl.6H,0 (0,2 g/l); ZnSO4.7H,0 (0,1 g/l); CuCl,.2H,0 (17 mg/l);
NiCl,.6H,0 (24 mg/l); Na,Mo0,.2H,0 (36 mg/1), H,0 993 ml.

Dung dich vitamin B12: 10 mg trong 100 ml nudc dugc khir tring bing mang loc va bd
sung vao moi truong trude khi s dung.

MOi truong DSMZ-27 khir tring ¢ 121°C trong 30 phut.

Két qua da phan l1ap duoc chung vi khuan tia quang hop DL1. Phan loai so bo ching vi
khuan DL1 dua vao hinh thai khuén lac ca chiing vi khudn nay trén moi truong nudi cdy dang
thach (Fig. 1). M6 ta chi tiét hinh thai khudn lac cta ching DL1 nhu sau: khuén lac ¢6 hinh tron,
bé mat 13i, tron, béng, mau xanh nau, ria trong, d = 0,7-1,5 mm. Dich huyén phu té bao c6 mau

ndu do. T€ bao ctia chiing ¢ dang hinh trimg ton tai & dang don bao, chiéu réng 0,8 pm va chidu
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dai 1,2 pm, sinh san bang cach nhan doi, khéng quan sat thdy giot luu huynh tich liiy trong té
bao. Hinh thai t& bao thé hién trén Fig 2. Dua vao céc dic diém vé khuan lac, dich huyén phu,
hinh théi té bao c¢6 thé xép chung nay vao chi Rhodobacter.

Dic trung co ban nhat dé phan biét vi khuan tia quang hop véi cac vi sinh vét quang
dudng khac 1a kha ning tong hop céc loai bacterioclorophin (Bchl) khi duge chiéu sang. Chung
DL1 dugc nudi cdy trén moi truong DSMZ-27 dich thé trong didu kién ky khi, chiéu sang bing
den soi dot. Sau 4 ngay nudi cdy, ching DLI dat t6i gita pha sinh truong (pha log), dich huyén
phui t& bao dugc tién hanh do phd hép thu trén may quang phd thé hién trén Fig. 3. Két qua cho
thay, phd hap thu cta dich huyén phil té bao cta ching DL1 ¢6 cuc dai hdp thu budc song 803 va
855 nm. Cuc dai hdp thu dich huyén phu t& bao cta ching DL ndm trong vung 800 - 900nm la
dic trung phd hép thu ctia bacterioclorophin a trong t& bao nguyén (Plenni g & Trueper, 1992).

Dé so bd phan loai ching DL1 chung t6i con danh gia kha ning sinh truéng trén mot sd
ngudn cacbon duoc sir dung mang tinh chat dac trung cho loai c6 vai tro dé phan loai vi khuén.
Dé xac dinh kha nang st dung mot s6 ngudn cacbon cho sinh trudng, chiing DL1 dugc nudi ciy
trong moi trudng DSMZ-27 dich thé va trén dia thach, trong d6 axetat duoc [an luot thay thé bang
mot s6 ngudn cacbon khéc véi ciing ndng d6 1 g/1, thi nghiém duoc tién hanh & diéu kién ky khi -
sang. Kha nang sinh trudng cua chung duge ghi nhan sau 5 ngy nudi cdy va so sanh véi mot sb
loai thudc chi Rhodobacter (Girija va cong su., 2010). Trén Bang 4 trinh bay két qua so sanh kha
nang su dung cac nguf‘m cacbon khac nhau ctia chting DL 1 véi mét sb 1oai thude chi Rhodobacter.

Két qua trén Bang 4 cho thiy, DLI ¢6 té bao hinh tring v6i chiéu rong 0,8um, chidu dai
1,2um; sinh truéng bang cach phan doi; mau sic dich nudi cdy c6 mau nau dé. C6 kha ndng sinh
truéng & dai pH tir 5- 9,0 va tdi wu & 6- 7,5. Chung DL1 thudc nhém ua nhiét, sinh trudng tdi uu
6 26-28°C va giai nhiét do sinh trudng 1a tr 14-45°C. Chiing DL1 khong c¢6 nhu cdu mudi cho
sinh truéng nhung c6 thé sinh trudng trong méi trudng véi nong do NaCl tir 0-4%. Chting nay ¢o
kha néng sinh truong trén moi truong cé chira axetat, succinat, tactat, xitrat, glycerol, glucoza,
etanol, manitol, socbitol, propionat, sunphit. Ching khéng sinh truéng duoc trén moi truong
chira fomat, metanol. Kha ning str dung ngudn ngudn cacbon ciia ching DL1 cling tuong tu nhu
céac loai thudc chi Rhodobacter. Trong sb cac loai thude chi ndy, c6 ba loai 1a Rba. sphaeroides,
Rba. azotoformans va Rba. capsulatus c6 kha ndng sinh trudng trong moi trudng cé chira
sunphit. Tuy nhién, loai Rba. azotoformans khong sinh trudng trén moi trudng chira tactat, citrat
va etanol va Rba. capsulatus khong cé kha nang st dung tactat, glyxerol va etanol lam ngudn

cacbon (Girija va cdng su., 2010). So sanh kha ning st dung ngudn cacbon va sunphit cua chung
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DL véi céac loai thudc chi Rhodobacter theo tac gia Girija va cong su nam 2010 thi chung nay
c6 nhiéu diém gan giii nhét véi lodi Rba. sphaeroides vi ching c6 kha nang st dung tactrat, citrat,
glycerol va sunphit. Pong thoi, ching DL1 ¢6 nhiéu diém tuong dong vé cac dic tinh sinh i sinh
hoéa khac véi loadi Rba. sphaeroides.

Tir cée diém vé hinh thai té bao, sic t& quang hop va cac dic diém st dung ngudn cacbon
cho sinh truéng, dua vao khoa phan loai cua Bergey ndm 2001 va Girija va cong su nam 2010;

ching DL1 ¢6 thé dugc xép vao chi Rhodobacter (Bergey, 2001; Girija va cong su., 2010).
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Thuc hién phén loai ching vi khuin bang cach xac dinh trinh tu doan gen 16S rARN véi
cip moi  xudi  5-AGAGTTTGATCCTGGCTCAG -3° va mdi nguoc  5'-
ACGGCTACCTTGTTACGACT -3". Céc diéu kién thuc hién nhan doan gen 16S rARN la kién
thire thong thudng trong linh vuc xac dinh trinh ty va cac chuyén gia trong linh vuc nay c6 thé
thuc hién duoc mot cach dé dang.

San pham PCR nhan doan gen 16S rARN tir ADN téng s6 ciia ching DL1 (Fig. 4) da duoc
xac dinh trinh tu ¢6 kich thudce 1322 nucleotit (SEQ ID NO:1) va ¢6 muc do tuong déng 99 %
v6i trinh tu twong Ung cta ching Rhodobacter sphaeroides ATCC17025 (CP000661). Trinh tu
doan gen cua chung DL1 dugc x4c dinh nhu néu trong SEQ ID NO:1 va di duoc diang ky trén
GenBank v&i ma s6 LC420054. Mbi quan hé phét sinh chung loai cua chiing DL1 véi mét sb
chiing vi khuan da dugc xay dung va thé hién trén Fig. 5.

Nhu vay, dua trén cic dic diém hinh thai nhu khudn lac hinh thai t& bao va so sanh trinh
tu doan gen 16S rARN thi ching DL1 thudc chi Rhodobacter va dugc dat tén 1a Rhodobacter sp.
DLI. '

Tén ching “DL1”, trong pham vi ban md ta nay, van duogc st dung dé chi ching
Rhodobacter sp. DL1 vira dugc dinh tén trén day.

Chung Rhodobacter sp. DL1 phan ldp duoc duoc luu gifr tai Vién Céng nghé sinh hoc,
Vién Han lam Khoa hoc va Cong nghé Viét Nam dudi dang thudn khiét vé mit sinh hoc.

B. Phan tich kha ndng phdn hiiy céc hop chdt hitu co cia ching DLI.

Chung DL1 sau khi phan l8p dugc duge tién hanh xé4c dinh kha ning phén hay cac hop
chat hitu co ¢6 trong cac ngudn nude thai.

Chung DL1 duoc nudi cy trén moi trudng DSMZ-27 trong diéu kién ky khi sang dat mat
dd 10° CFU/ml va tién hanh thi nghiém dénh gi4 kha nang phan hily cac hop chét hitu co b
chung DL1. Mdi truong DSMZ -27 ¢6 thanh phan nhu da néu & trén.

Thi nghiém duoc tién hanh véi cac ngudn nude thai sau: nude thai 1o md (Trung Van),
nude thai san xudt bun (ldy tai thon Phu Do), nudce thai sinh hoat (song Té Lich), nudc thai sau
biogas (h¢ gia dinh nudi heo & Nam Dinh), nudc thai san xuét tinh bot (nudc thai mién dong

Duong Liéu). Ham lugng BOD; ban diu trong céc ngudn nude thai duoc phan tich va trinh bay &

Bang 5.
Bang 5. Mirc d 6 nhiém hitu co va amoni trong céc ngudn nude thai
Nguon nudce thai BOD; (mg/l) Ngudn nudc thai BOD; (mg/l)
Nuéc thai san xudt bin 1050+11,5 Nudc thai sau biogas 720+8,8
Nudc thai san xut tinh 1100+12,7 Nudc thai sinh hoat 300+5,8
bot
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Nude thai 10 md 1400+15,0

Cac ngudn nude thai duge khir tring va dua vao binh thily tinh thé tich 100 ml bd sung
10% giéng vi khuén tia quang hop mat do 10° CFU/ml dé dat gia tri ODgyo~0,1 —0,2. péi chiing
la cac ngudn nude thai da khir tring khong bd sung vi khuén tia quang hop. Thi nghiém duoc tién
hanh trong diéu kién ky khi sang. Kha ning sinh truong cla ching vi khuan tia quang hop DL1
duoc danh gia bang kha ning tich Ity sinh khéi do & budc séng 800 nm. Kha ning loai bo hop
chat hitu co duoc x4c dinh biang cach ly tim miu nudc thai ¢ bd sung vi khudn tia quang hop
ching DL1 sau 5 ngay nudi cdy 8000 vong/phiit trong 10 phit, thu dich trén dé xac dinh ham
lugng BOD. Két qua theo ddi kha nang sinh trudng va kha nang xur ly céc hop chét hitu co ctia ching
vi khuén tia quang hop DL trong cac ngudn nude thai sau 5 ngay duoc trinh bay ¢ Bang 6.

Bang 6. Mirc d¢ tich liiy sinh khdi (AODggo) va hiéu sut loai bo cac hop chét hitu co trong cac

ngudn thai sau 5 ngay

. ) BOD; ban dau BOD; con lai | Hiéu suét loai
Nguodn nudce thai AODggg
(mg/1) (mg/l) bod (%)

Nudc thai san xuét bun 2,00+0,1 1050+11,5 3045 97,1
Nudc thai san xuét tinh bot 1,90+0,1 1100+12,7 40+3 96,3
Nuéc thai 16 md 1,95+0,2 1400£15,0 905 93,5
Nudc thai sau biogas 1,87+0,3 720+8.,8 45+4 93,7
Nudc thai sinh hoat 1,00+0,2 500+5,8 50+5 90,0

Két qua tir Bang 6 cho thdy: chung vi khudn tia quang hop DL1 c6 kha nang sinh truéng
kh4 tot trong cac ngudn thai khi dugc chiu sang. Ham luong hop chét hitu co (theo BOD3) duoc
giam manh. Hiéu sudt loai bo cac hop chét hitu co trong ddi cao nhu nude thai san xuit bin
97,1%, nudc thai san xudt tinh bdt 96,3% va thdp nhét 1a ddi v&i nude thai sinh hoat 90%. Ngoai
ra, con quan st thiy nudc thai & ban dau c6 mau den, mai hoi thdi, sau thi nghiém c6 bd sung vi
khuan tia quang hop ching DL1 thi cac ngudn nude thai déu cé mau do (mau dic trung cta vi
khuan tia quang hop) va mui hdi thdi bi khir hoan toan. Nhu vay, st dung chiing vi khuan tia
quang hop DL1 dé xtr Iy cac hop chét hitu co trong cac ngudn thai dat hidu suat twong ddi cao.

C. Phdn tich kha nding xir Iy sunphit cia ching vi khudn tia quang hop DLI

Chiting vi khuan tfa quang hop DL1 sau khi phan 1ap dugc nhan gidng trong cac lo hinh
tru thé tich 10 - 100 ml. Méi trudng st dung trong qué trinh nhan gidng 1a DSMZ-27. C4c mbi
truong dugce dung trong qua trinh danh gia kha nang loai bo sunphit [a moi truong DSMZ-27 cai
tién c6 bd sung sunphit & cc ndng dd khac nhau 0, 5, 10, 15, 20, 25, 30 mgS*/1, méi truong céd

thanh phan nhu sau:
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Céc mbi truong duoc dung trong qua trinh 1am gidu va phan 1ap duoc dé cap & day 1a moi
truong DSMZ-27 cé thanh phr?ln nhu sau: cao ndm men (0,3 g/1); sucxinat - Na (1 g/l); axetat (0,5
g/1); KoHPO4 (1g/1); KH,PO4 (0,5 g/1); MgS04.7H,0 (0.4 g/1); CaCl,.2H,0 (0,05 g/1); NH4Cl (0,4
g/1); vi luong SL¢"” (1 ml/l); dung dich vitamin B;x" (0,4 ml/l); nude cét (1000 ml); NaCl (20
g/1); Na,S (10mgS); pH (6,8).

Dung dich vi lugng SL¢: HCI (25%) (6,5 ml/l); FeCl,.4H,O (1,5 g/l); H3BO; (0,3 g/);
MnCl,.2H,0 (0,03 g/l); CoCl,.6H,0 (0,2 g/l); ZnSO4.7H,0 (0,1 g/l); CuCl,.2H,0 (17 mg/l);
NiCl,.6H,0 (24 mg/l); Na;Mo00O,4.2H,0 (36 mg/l), HO 993 ml.

Dung dich vitamin B12: 10 mg trong 100 ml nuéc dugc khir tring bang mang loc va bd
sung vao moi truong trude khi sir dung.

Mai trudng DSMZ-27 khir tring & 121°C trong 30 phat.

Thi nghiém duoc tién hanh trong cac binh thay tinh thé tich 100 ml, luong gidng ban dau
duoc cép vao moai truong 1a 10% (mat do té bao trong cac binh nuoi giéng dat mat do khoang 10°
CFU/ml) tién hanh nuéi & diéu kién ky khi, chiéu séng bang dén soi dét, nhiét do ndm trong
khoang 30+5°C, trong thdi gian 5 ngay. Kha nang tich Iiy sinh khéi tién hanh danh gia bing cach
do dich nudi cdy vi khuan tia quang hop ching DLI trén may quang phd & budc song 800nm
(ODggp). Ham luong sunphit duoc danh gid bang phuong phap so mau ciia phirc xanh metylen tao
thanh khi phan Gng véi p-aminodimetyl anilin ¢6 mat cua FeCls (Standard method 428C, 1975).
Két qua dugc trinh bay trén Bang 7.

Bang 7. Kha nang tich Iy sinh khéi (AODggo) va hoat tinh loai bo sunphit ctia chung DL1

DL1
Ham luong sunphit ban dau (mgSz'/l) AODgqo Ham lugng sunphit con lai (mgS™/1)
0 1,82+0,03 0,0+0,00
1,79+0,01 0,0+0,00
10 1,78+0,03 0,0+0,00
15 1,67+0,02 0,0+0,00
20 1,63+0,05 0,64+0,03
25 1,55+0,08 2,5+£0.2
30 1,2+0,01 3,6+0,05

Chiing vi khuan tia quang hop DL1 ¢6 kha ning sinh truong va hoat tinh loai bo sunphit
trong khoang nong do sunphit tir 0-30 mgS*/l. Ndong do 30 mgS®/1 gay e ché dbi véi nhidu
nhém vi sinh vat thdm chi ca mot sb loai vi khuén tia quang hop. Trong khi d96, sinh trudng

ctia chiing DL1 chi bi (rc ché mot phan khong déng ké va hoat tinh loai bo sunphit dat 88%.

-18-




27441

Do vay, ching vi khuan tia quang hop DL1 ¢6 tiém nang xur ly sunphit & cac ngudn thai hoac
céc ao hd nudi trdng thity san cé chtra ndng dd sunphit 5 - 30 mgS*7/1.
Tién hanh danh gid anh hudng ctia mot s6 nhén t6 nhu pH, nhiét do, néng do6 mubi dé tir do
xéc dinh dugc cac diéu kién thich hgp cho sinh truong va kha nang loai bd sunphit theo sdng ché.
Dé danh gia anh huong cia nhiét do 1én kha ning sinh truong ciing nhu loai b sunphit
cta chung DL1, thi nghiém duoc tién hanh nghién ctru & cac khoang nhiét do 14-16°C; 28 - 30°C;
38 - 40°C (14 cac khoang nhiét do trung binh dic trung cho muia dong va mua hé & mién Béc
nudce ta). Ching DL1 duoc nudi trong cac binh thiy tinh thé tich 100 ml, chira 10ml dich vi
khuan tia quang hop chung DL1 (mat db t& bao trong cac binh nudi gidng dat mat do khoang 10°
CFU/ml) va 90ml méi trudng DSMZ-27, sunphit bd sung bao binh véi ham luong 15 mgS*/l.
Tién hanh nudi & diéu kién ky khi, chiéu sang bing dén soi dét tai cac khoang nhiét do khéac
nhau. Két qua thu dugc trinh bay trén Bang 8.

Bang 8. Kha nédng sinh trudng va loai bo sunphit cua chung DL1 & cac nhiét dd khac nhau

Khoang nhiét do DL1
AODygo Ham luong sunphit con lai (mgS* /1)
14-16 1,5+0,05 2,8+0,10
28-30 1,8+0,03 0,0+0,00
38-40 1,6+0,02 1,2+0,30
bC 0,2+0,01 14,5+0,01

Nhu vay, ching vi khuan tia quang hgp DL1 c6 thé sinh truéng duoc & nhiét do kha rong
tir 14 - 40°C, trong khoang nay su sai khac vé sinh truong 12 khong c6 y nghia (P>0,05) va sinh
truong thich hop ¢ khoang nhiét do 28 - 30°C. Trong khoang nhiét do thich hop cho sinh trudng
thi hoat tinh loai bd sunphit cia chung cling cao nhét. Mac du mutc dd tich Ity sinh khéi cua cac
chung DL1 ¢ khoang nhiét do tir 14 - 16°C va 38 - 40°C kém hon so véi nhiét do t6i uu nhung
chiing van sinh truong khé t6t va ham luong sunphit con lai trong méi trudng khong dang ké.
Diéu nay chiing té ching vi khuin tia quang hop DL1 c6 kha ning sinh truéng kha tdt & nhiét do
thdp 14 - 16°C (nhiét do trung binh mua dong & mién Béc) va nhiét do cao 38 - 40°C (nhiét dd
trung binh cia mua heé). Nhu vy, c6 thé ing dung chiing trong xir Iy sunphit ngoai tu nhién trong
mua he va ca mia dong & tit ca cac tinh thanh trong ca nudc ta.

Dé danh gia anh huong ctia pH 1én kha nang sinh trudng ciing nhu loai bd sunphit cta
chiing DL1, thi nghiém duoc tién hanh nghién ctu & cac khoang pH khéac nhau tir 4-9. Ching
DL1 duoc nudi trong cac binh thily tinh thé tich 100 ml, chtra 10 ml dich vi khudn tia quang hop
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chiing DL1 (mat dd té bao trong cac binh nudi giéng dat mat do khoang 10° CFU/ml) va 90 ml
moi trudng DSMZ-27, sunphit bo sung bao binh v&i ham luong 15 mgS*/1 va diéu chinh pH ban
dAu tir 4 - 9. Tién hanh nudi & diéu kién ky khi, chiéu sang bing dén soi ddt & nhiét do 28-30 °C.
Két qua thu dugc trinh bay trén Bang 9.

Bang 9. Kha ndng sinh trudng va loai bd sunphit ctia chiing DL1 & cac pH khac nhau

DLI1

pH AODygg Ham lugng sunphit con lai (mgSz'/l)
4,0 0,01+0,01 14,5+0,1
4,5 0,10+0,03 14,2+0,2
5,0 0,30+0,02 13,7+0,3
5,5 1,00+0,10 _ 7,5+0,1
6,0 1,30+0,05 2,7+0.2
6,5 1,70+0,03 0,0£0,0
7,0 1,86+0,06 0,0+0,0
7,5 1,77+0,05 0,0+0,0
8,0 1,73+0,04 0,0+0,0
8,5 1,60+0,03 0,3+0,3
9,0 0,50+0,02 12,8+0,5

Két qua tir Bang 9 cho théy: chiing DL1 c¢6 thé sinh trudng kha tdt trong khoang pH tur
6,5 - 8,5, trong khoang pH nay, hoat tinh loai bo sunphit ctia chiing ciing kh4 tot, ham lugng sunphit
hau nhu khéng con lai trong moi truong nudi. Trong dé, kha nang sinh trudng cling nhu hoat tinh loai
bo sunphit tdi uu tai pH 7. Nhu vay, ching DL1 ¢6 kha nang sinh trudng va cé hoat tinh loai bo
sunphit tot trong khoang pH kha rong, thuan lgi cho san xut sinh khoi cua chiing ngoai tu nhién
cling nhu (mg dung ching dé xur 1y cac ngudn 6 nhidm.

Chung DL1 duoc tién hanh dénh gid anh hudng ctia ndng do mudi (NaCl) 1én kha ndng
sinh truong va hoat tinh loai bo sunphit. Thi nghiém duoc tién hanh nghién cltu & cac néng do
NaCl khic nhau. Chung DL1 dugc nudi trong c4c binh thiy tinh thé tich 100 ml, bd sung 10ml
dich vi khuan tia quang hop chung DL1 (mét do té bao trong céc binh nudi gidng dat mat do
khoang 10° CFU/ml) va 90 m| méi trudng DSMZ-27, sunphit bd sung vao binh véi ham luong 15
mgS?7/1. Tién hanh nudi & diéu kién ky khi, chiéu sang bing dén soi dét & nhiét do 28-30 °C. Két
qua thu duogc trinh bay trén Bang 10.

Bang 10. Anh hudng ctia NaCl dén kha nang sinh trudng va hoat tinh khir sunphit cta

ching DL1
DL1
Nong d6 NaCl (%) AODygy Ham lugng sunphit con lai (mgS*/1)
0,0 1,82+0,04 0+0,00
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0,5 1,78+0,08 0+0,00
1,0 1,74+0,07 0+0,00
1,5 1,68+0,07 0+0,00
2,0 1,69+0,08 0+0,00
2,5 1,66+0,05 0+0,00
3,0 1,58+0,05 1,25+0,27
3,5 1,57+0,04 1,32+0,20
4,0 1,22+0,03 4,90+0,17
5,0 0,87+0,02 7,8040,45
6,0 0,50+0,03 12,10+0,33
7,0 0,38+0,02 12,50+0,01
8,0 0,25+0,01 13,09+0,03
DC 0,12+0,02 14,80+0,01

Két qua & Bang 10 cho thdy, ndng do mudi trong mdi trudong nudi c6 anh huéng dén kha
nang tich liiy sinh khéi va hoat tinh loai bd sunphit cia ching DLI. Chung nay c6 kha nang sinh
trudng tot nhat trong méi truong khong chira mudi, khoang ndng d6 NaCl tir 1 — 3,5%, sinh truong
ctia chiing nay kha tot. Hoat tinh loai bo sunphit cta chiing DL1 t&t nht khi b sung tix 0 - 2,5% nong
d6 NaCl. Khi ndng d6 mubi NaCl cao hon 3,5% kha nang sinh trudng cta chiing DL1 bat dau bi Grc
ché va su tic ché nay tang dan theo su gia ting ctia do mudi kéo theo hoat tinh loai bo sunphit cling
giam dan, do vay lugng sunphit con lai trong moi truong kha cao. Nhu vay, chung DLI ¢6 thé g
dung dé xir Iy sunphit trong cac thily vuc tir nuée ngot dén nude man.

Anh sang 1a mot trong nhitng yéu t§ quan trong d6i v6i nhém sinh vat quang hop trong do
c¢6 nhém vi khuan tia quang hop. D& xéc dinh nhu cAu v& anh sang dbi v6i chung vi khuén tia
quang hop DL1, thi nghiém dugc tién hanh nghién ctru anh huéng cta cuong d6 sang khac nhau
dén kha ning tich Iiiy sinh khdi va hoat tinh loai bo sunphit. Ching DL1 duoc nudi trong cac
binh thuy tinh thé tich 100 ml, chra 10 ml dich vi khuén tia quang hop ching DL1 (mat do té
bao trong cac binh nudi gidng dat mat do khoang 10° CFU/ml) va 90 ml moi truong DSMZ-27,
sunphit bd sung bao binh v4i ham luong 15 mgS/1. Tién hanh nudi & didu kién ky khi, chiéu sang
bang dén soi d6t c6 cudng d¢ chiéu sang tir 0 — 6000 lux, & nhiét do 28-30 °C. Két qua thu duoc
trinh bay trén Bang 11.

Bang 11. Anh hudng ctia cuong do sang dén kha nang sinh trudng va hoat tinh khtr sunphit cua

chung DL1
DL1
Cudng do sang AODygqq Ham luong sunphit con lai (mgS/1)
0 0,20+0,04 14,5+0,3
600 0,67+0,03 11,8+0,4
1200 1,02+0,05 6,6+0,2
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2400 1,7140,02 0+0,0
3600 1,82+0,04 0+0,0
4800 1,79+0,03 0+0,0
6000 1,77+0,02 0,0+0,0

Két qua cho thiy, ching DLI c6 thé sinh truong t6t va co hoat tinh loai bé sunphit kha
cao khi dugc chiéu sang & khoang cuong do tir 1200 dén 6000 lux. Mirc d6 tich liiy sinh khdi va
hoat tinh loai bé sunphit ctia chiing nay kha cao khi dugc chiéu sang véi cudong do khoang 2400 -
6000 lux va t6i uu & cuong do chiéu sang 3600 lux. Nhu vay, vi khudn tia quang hop c6 nhu cau
dugc chiéu sang dé sinh truong quang hop nhung & muc do khong cao (1200 - 6000 lux), kha nang
sinh trudng va hoat tinh clia chiing van thé hién ngay ca khi dugc chiéu sang véi cudng do thép. Kha
ning ndy c6 thé do vi khuén tia quang hop c¢6 kha ning thu nhan ning luong 4nh sang ca trong
viing phd khong nhin thiy (Syed and Henshaw, 2003). Do vy, c6 thé tng dung chiing dé xur ly
sunphit & nhitng noi c6 cudng do chiéu sang thip nhu & day cac ao nudi trdng thuy san, cac hd th
dong, cac hd chira nudc thai.

D. Phdn tich kha néng tkc ché vi khudn gdy bénh & tém Vibrio. sp

Ching DL1 sau khi dugc phan 1ap va dinh danh duoc st dung dé khao sat kha nang déi
khéng véi ching vi khuan gy bénh tém Vibrio sp. bing phuong phap khuéch tan dia thach c6
diéu chinh cho pht hop véi didu kién phong thi nghiém Vién Cong nghé sinh hoc, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam (Hadacek va cong su., 2000; Trinh Thi Trang va cdng su.,
2016; Chumpol va cong su., 2016).

Chiing vi khuan tia quang hop dugc nudi trong méi truong DSMZ- 27 dich, moi truong
DSMZ- 27 c6 thanh phan nhu dd mé ta phia trén.

Kha nang trc ché vi khuin gy bénh tom cia chung DL1 duoc xac dinh nhu sau: Chung
DLI duoc nudi trong méi trudng DSMZ- 27 dich thé & didu kién ky khi ¢6 chiéu sang bang dén
soi dot, nhiét do 28 — 30°C trong 48h, do ODg khoang 0,5 — 0,6 dé x4c dinh mat do dat 10°
CFU/ml. Vi khuan gy bénh t6m Vibrio sp. dugc nudi trong mdi truong MPA dich, lic 150
vong/phit, & 35°C trong 18 h, tién hanh do d¢ duc huyén phi & budc séng 600 nm va kiém tra lai
bang phuong phap dém khun lac trén bé mit thach. Dia thir hoat tinh duogc chuan bi bing cach
cdy trai 100 ul vi khudn gdy bénh Vibrio sp. mat d6 10° CFU/ml 1én bé mat dia petri c6 chira moi
truong DSMZ-27 dic dé kho va duc 4 giéng, duodng kinh khoang 6 mm sao cho mdi giéng cach
nhau 2 -3 mm. Bé sung 100 pl dich nudi vi khun tia quang hop ching DL1 mat d6 10® CFU/ml
vao cac giéng thach trén dia petri va giit cac dia thi nghiém & didu kién phong c6 chiéu sang trong
3h. Sau d6 dat cac dia vao ti 4m 37°C trong 24h. Déi ching 13 méi truong DSMZ- 27 dich khong
chtra vi khuan tia quang hop chung DLI. Hoat tinh (rc ché vi khuan Vibrio sp. dugc danh gia

bang cach do ban kinh vong tc ché vi khuén, tinh theo cong thirc: Ban kinh (mm) = D-d; trong
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do D 1a dudng kinh vong v6 khudn va d 14 duong kinh 16 khoan thach. Thi nghiém dugc lap lai
ba lan trén dia thach va l4y gia tri trung binh. Két qua cho thay: chiing vi khuén tfa quang hop
DLI tao thanh vong vo khuan ddi vé6i vi khudn gdy bénh Vibrio sp. va thé hién trén Fig 6 . Gid tri
trung binh tinh khang vi khudn gay bénh tém Vibrio sp. cua chung DL1 14 15mm. Nhu vay, cb
thé két luan ching vi khuén DL1 ¢6 kha nang khang lai vi khuan gay bénh Vibrio sp..

E. Phdn tich kha nang tich liiy Co-enzym Q10

Chung DL1 sau khi phan 13p dugc tién hanh x4c dinh kha nang tich lily Co-enzym Q10
cta né theo phuong phap cia Paterson va Buddie (1991).

Ching DL1 dugc nudi cdy trén méi trudng DSMZ-27. Mobi trwong DSMZ -27 ¢6 thanh
phan nhu da mb ta phia trén.

Kha nang tich lily Co-enzym Q10 cua ching DL1 dugc x4c dinh nhu sau: nudi cdy ching
DL1 trén moi trudng DSMZ- 27, sau 5 ngdy nudi cdy trong diéu kién ky khi sang, dem ly tdm
loai dich thu sinh khéi tuoi (ly tim & 8000 vong/phat, 4°C trong 10 phut). Co-enzym Q10 duogc
tién hanh chiét xuit theo phuong phép cua Paterson va Buddie (1991), hdn hop dung moéi chiét 1a
metanol: 7 —hexan vdi ti 18 12 3:2 (v/v). Sinh khéi tuoi cia ching DL1 thu dugc sau khi ly tdm bd
sung dung mdi chiét 1a metanol: n —hexan véi ti 18 1a 3:2 (v/v), lic nhe trong 20 — 30 phut d& pha
v& mang té bao va hoa tan t§i da Co-enzym Q10. Tién hanh ly thm & 8000 vong/phit, 4°C trong
10 phit thu dich pha trén va loai bd xéc té bao. Dich trén thu duoc quay c6 chan khong & 60°C
dén khi tao cin (goi 12 cin tho). Cin thé duoc hoa tan vao dung moi » —hexan dugc goi la dich
tho chira Co-enzym Q10. Dich thd thu duoc tir sinh khéi ching DL1 dugc xac dinh Co-enzym
Q10 bang phuong phap sic ki ban méng trang silicagel 60 Fas4 (TCL) pha thuong véi hé dung
mdi n —hexan: etyl ete véi ti 16 1a 4:1 (v/v). Két qua duogc thé hién Fig 7.

Trén sic ki dd cia tAm sic ki ban mong, dua vao vi tri vach va mau sic cla chét chuin
Co-enzym Q10 c6 thé thay hop chit Co-enzym Q10 chira trong dich chiét vi khuan ching DL1
da duoc co lap.

Dé xac dinh ham lugng Co-enzym Q10 ¢é trong dich chiét cta ching DL1, dich chiét tho
clia ching da tién hanh dinh lugng Co-enzym Q10 bang phuong phap sic ki l6ng cao ap (HPLC).
Thiét bi HPLC c¢6 céc thong sb ky thuét nhu sau: Model Agilent 1100, st dung detector chudi
(DAD) dai do 190 -1100 nm do hang Agilent (M¥) san xuét; Cot Zobrax Hypersil Cig (200 x 4
mm); Ty 1& pha dong Hexan:Axeton = 90:10 (v/v); Toc do dong: 0,5 ml/phut; Ap suét: 250 bar.
Céch tién hanh: Sau khi dat xong céc thong s6 can thiét, tién hanh rua bom, rira cot, chay dudng
nén va &p suat on dinh 30 + 45 phit. Loc mau trude khi do béng micro filter 2-3 lan, lugng mau
t6i thiéu dat 0,5ml. Diing micropipet 1y 5 ml dung dich phan tich dua vao budng miu. May s& tu
dong ghi céc thong sd: Thoi gian luu (RT), chiéu cao phd va tinh dién tich ciing nhu thanh phan
phan tram (%) cua ting cAu tir trong hdn hop. Sau khi do xong mau dé thiét bi chay dudng nén
10 phat trude khi bom mau tiép theo.

Két qua phén tich dinh luong hop chat Co-enzym Q10 thd tir dich chiét cua chung DL1
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duoc thé hién trén sic ki do Fig 8 va Fig 9. Dua vao su tuong quan tuyén tinh cta dién tich phé
va ndng do chét chuin Co-enzym Q10, ham luong Co-enzym Q10 c6 trong dich chiét vi khuan
tia quang hop ching DL1 1a 63,394 mg/lit.

Vi du thwe hién sang ché

Vidu 1. Phdn ldp va dinh tén ching vi khudn DL1

Mau thu tir bin ao nudi ¢4 tra giai doan chuin bi thu hoach bi 6 nhidm chat hiu co va
sunphit dugc bao quan trong dung cu tiét tring dé dam bao khong bi nhiém tap cac vi sinh vat tir
mdi truong. Sau khi thu 24h, miu duoc lam giau bing cach nudi tich iy trong céc binh nhya
trong hinh tru c6 kich thuéc @ =5 cm, h = 35 cm. M3u bun dugc dua vao binh véi ty 1€ 9: 1, sau
d6 chung duoc 1am diy bing méi truong DSMZ -27 bd sung sunphit ham lugng 10 mgS*/1. Cac
binh nay dugc ddy kin va u dudi anh sang dén soi dbt cuong do sang ~5000 lux. Sau khoang mot
tudn, tién hanh phan 1ap trén dia petri chira moi trudng thach DSMZ 27, & ¢ diéu kién ky khi
(khong khi dugc thay thé bang khi nito) véi cuong do sang ~5000 lux tir dén soi dbt. Cac khuén
lac dugc tach va lam sach, thu dugc ching vi khuan DL1 c6 hinh thai khudn lac ciing nhu hinh
thai té bao nhu dugc thé hién trong Fig. 1 va Fig. 2.

Dua vao hinh thai khuin lac va hinh thai té bao cta chung vi khuin thu dugc trén méi
truong nudi cdy dang thach, chiing vi khuan DL1 c6 thé duoc xép vao chi Rhodobacter (Bergey,
1989, 2001).

Thuc hién phan loai chiing vi khudn DL1 bing cach xac dinh trinh tu doan gen 16S rARN
v6i cap moi 27F/1527R, ADN tdng sb ctia chung vi khudn DL1 duoc thu nhu sau:

- Nuoi cdy thu sinh khéi vi khudn trong méi trudng DSMZ -27 & didu kién ky khi va dat
dudi anh sang deén soi ddt khoang 3 - 4 ngay dén khi ODggo dat 0,8 - 1 thi ADN cua ching duogc
tach chiét theo qui trinh sau: i). Hut dich nudi cdy vao céc 6ng eppendorf 1,5 ml, té bao dugc thu
lai bang cach ly tdm 10 000 v/ph trong 5 phut. ii). Bd sung 576 pl dung dich TE, dé trén d4 va lic
déu cho tan hét té bao; iii) B sung 30 ul SDS 10%, lic nhe va dé & nhiét do phong; iv). Bd sung
3 pl enzym proteinaza K (10 mg/ml), & mau & 37°C trong 1 gio; v). B sung 180 pl NaCl 5M lic
nhe, 0 mau & 65°C trong 10 phit. Chu y: ddo nhe nhang dé tranh dat gdy ADN; vi). Protein dugc
loai bd bé“mg mot thé tich chlorofom/izoamyn alcohol 24:1 (v/v), ly tam 12 000 v/ph trong 10
phit, thu dich noi va chuyén sang éng eppendorf méi; vii) Protein duoc loai bo tiép bang
phenon/chlorofom/ izoamyn alcohol theo ty 1€ 25:24:1 (v/v), ly tdm 12000 v/ph trong 10 phat,
thu dich ndi va chuyén sang dng eppendorf méi; viii) ADN duoc tia bang hai 1in thé tich etanol
100 % & 4°C trong 20 phut, ly tam 12000 v/ph & 4°C, phan tia 1a ADN hé gen dugc thu lai, tia
dugc rira lai bang etanol 70% ly tim 12000 v/ph & 4°C trong 15 phut va dugc [am khé bing méy
hat chan khong Mi-vac 110 V, hoa tan ADN trong 25ul TE va bao quan 6 4 °C.
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Cip mdi dugc st dung dé dinh danh chung vi khuén 12 cap moi 27F/1527R dugc thiét ké
dua vao trinh tu c6 tinh bao thu cao ciia gen 16S rARN & sinh vat nhan so (White va cong su,
1990).

Mbdi  xudi  5S-AGAGTTTGATCCTGGCTCAG -3° va mdi nguoc 5'-
ACGGCTACCTTGTTACGACT -3".

ADN thu duoc tir chung vi khuan dugc thuc hién nhan gen 16S rARN bang phuong phép
PCR véi thanh phan phéan ting va chu trinh nhiét nhu sau:

Thanh phan phén vme (ul):

bém Taq 10X: 2,5 ul Tag-polymeraza (5 U/pul): 0,25 ul
MgSOy4 (25 mM): 2,5l ADN khuon: 2,0 ul
dNTP (2,5 mM): 2,0 ul H,O khir ion: 13,75 wl
Mdi xudi 10pM: 1,0 pul Téng thé tich: 25 ul
Moi nguoc 10 pM: 1,0 pl

Chu trinh nhiét:

Budce 1: 95°C (5 phut)

Budc 2: 95°C (50 s)

Budc 3: 58°C (45 s)

Budc 4: 72°C (1 phat 30 gidy)

Budc 5: Lap lai 30 1an tir bude 2 dén budc 4
Budc 6: 72°C (7 phut)

Budc 7: Bao quan ¢ 4°C

San pham PCR nhan doan gen 16S rARN tir ADN tdng sb cua ching DL1 d4 dugc kiém
tra trén gel agaroza 1%, nhudm ethidium bromit va sau d6 soi ban gel dudi tia tir ngoai. Do dai
clia san pham PCR c6 kich thuéc dung nhur 1y thuyét va duge thé hién trén Fig. 4.

San phdm nhéan doan gen 16S rARN dugc tinh sach bang kit Gel Purification Kit, hang
Bioneer, Han Qudc c6 bén trén thi truong va sau d6 duoc xac dinh trinh tu theo phuong phéap cua
Sanger, st dung may doc trinh ty tuw dong ABI, M§. Str dung cac phan mém Bioedit, Clustal X va
Megad dé xay dung cdy phat sinh chiing loai ctia ching vi khudn DL1.

Trinh tu gen cua ching DL1 ¢6 kich thude 1322 nucleotit duge xac dinh nhu néu trong
SEQ ID NO: 1 va dugc ding ky trén GenBank v6i ma sb truy cap LC420054.

Trinh tu gen cta ching DL1 ¢6 c6 miic do twong ddng 99% véi trinh tu tuong Ung cua
cac chung Rhodobacter sphaeroides ATCC17025 (ma sb CP000661), va tuong dong xa hon (94
%) so v6i chung Rhodobacter aestuarii JA296T (AM748926). Mbi quan hé phét sinh chung loai

clia chiing DL1 v6i mot s6 ching vi khuén da dugc xay dung va két qua dugc thé hién ¢ Fig. 5.
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Nhu vAy, dua trén cac dic diém hinh thai khuén lac cling nhu hinh théi t& bao va so sanh
trinh tu gen 16S rARN thi chung DL1 thudc chi Rhodobacter va dugc ddt tén 1a Rhodobacter sp.
DL1.

Chung vi khuén DL1 phan 1ap dugc duge luu giif tai Vién Cong nghé sinh hoc, Vién Han

lam Khoa hoc va Cong ngh¢ Viét Nam dudi dang thuan khiét v& mat sinh hoc.
Vi du 2. Pdnh gid khé ndng phdn hity cdc hop chdt hitu co cua chimg DLI

Thi nghiém dugc tién hanh khi nudi cdy ching DL1 mat d6 10° CFU/ml, ty 18 10% dbi véi
céc ngudn nude thai sau: Nude thai 10 md (Trung Vin), nude thai san xuét bin (ldy tai thén Phu
Do), nude thai sinh hoat (song To Lich), nudc thai sau biogas (hd gia dinh nudi heo & Nam
Pinh), nudc thai san xuat tinh bot (nudc thai mién dong Duong Lidu). Két qua thé hién trén Bang
6: ching vi khuén tia quang hgp DLI c6 kha nang sinh truéng kha tt trong céc ngudn thai khi
duoc chiéu sang. Ham luong hop chét hitu co (theo BOD;) duoc giam manh. Hiéu suét loai bo
cac hop chat hitu co twong dbi cao nhw nude thai san xudt ban 97,1%, nude thai san xudt tinh bot
96,3% va thap nhit 1a dbi v6i nudce thai sinh hoat 90%. Ngoai ra, con quan sat thdy nudc thai &
ban dau c6 mau den, mui hdi thdi, sau thi nghiém c6 bd sung vi khuén tia quang hop ching DL1
thi cac ngudn nude thai déu c6 mau dé (mau dic trung cta vi khuén tia quang hop) va mui hoi
thdi bi khir hoan toan. Nhu vay, st dung chiing DL1 dé xtr ly cac hop chét hitu co trong cac
nguén thai dat hiéu suét tuong dbi cao.
Viduy 3: Ddnh gida kha ndng xur Iy sunphit cia chung DL

Chiing vi khuén tia quang hop DL1 duoc tién hanh danh gid kha niang xtr ly sunphit bing
cach bd sung 10% gidng DL1 mat do 10°CFU/ml. Mai truong dugc dung trong qua trinh dinh
gia kha nang loai bo sunphit 1a mi trudng DSMZ — 27 cai tién c6 bo sung sunphit & cac ndng do
khac nhau 0, 5, 10, 15, 20, 25, 30 mgSz'/l. Két qua theo doi kha nang sinh truéng va loai bo
sunphit thé hién & Bang 7.

Két qua cho thdy chung DL1 c6 kha nang sinh trudng va hoat tinh loai bé sunphit trong
khoang ndng d6 sunphit tir 0-30 mgS>/1. Nong do 30 mgS>/1 gay tic ché déi véi nhidu nhém
vi sinh vat trong d6 ¢ ca mot s6 loai vi khuan tia quang hop. Trong khi do, sinh truong cua
ching DL1 chi bj Gc ché mot phan khong dang k& va hoat tinh loai bd sunphit dat 88%. Do
vay, chiing vi khuan tia quang hop DL1 ¢6 tiém ning xu 1y sunphit & cac ngudn thai hodc cac
20 hd nudi trong thily san c6 chira ndng do6 sunphit 5 - 30 mgS*/1.

Vi dy 4: Anh huéng ciia nhiét 3¢ dén kha nang sinh trudng va xi Iy sunphit ciia ching DLI

Ching DL1 dugc tién hanh dénh gia anh huéng cua nhiét do 1én kha nang sinh trudng

cling nhu loai bo sunphit, thi nghiém duoc tién hanh nghién clu & cac khoang nhiét do 14-16°C;
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28 -30°C; 38-40°C (la cac khoang nhiét do trung binh dic trung cho mua dong va mua hé & mién
Bic nudc ta). Két qué thu dugc thé hién trén Bang 8.

Két qua cho thay ching vi khuan tia quang hgp DL1 ¢6 thé sinh truéng duoc & nhiét do
kha rong tir 14-40°C va sinh trudng thich hop & khoang nhiét do 28 - 30°C. Trong khoang nhiét
do thich hop cho sinh trudng thi hoat tinh loai bé sunphit ciia chiing cling cao nhét. Mic di muc
do tich ity sinh khdi ctia cac ching DL1 & khoang nhiét do tir 14 - 16°C va 38 - 40°C kém hon so
vGi nhiét do tdi wu nhung ching van sinh truéng kha t6t va ham luong sunphit con lai trong moi
truong khong dang ké. Didu nay ching to chung vi khuan tia quang hgp DLI c6 kha nang sinh
truong kha t6t & nhiét do thép 14 - 16°C (nhiét d6 trung binh mua dong) va nhiét do cao 38 -
40°C (nhiét do trung binh ctia mua hé). Nhu vay, c6 thé tng dung ching trong xir 1y sunphit
ngoai tw nhién trong miia hé va ca mia déng & tt ca cac tinh thanh trong ca nudc ta.

Vidy 5: Anh homg ciia pH dén kha néng sinh trieéng va xie Iy sunphit cia ching DLI

Chiing DL1 dugc nubdi cdy va danh gia kha ning sinh trudng ciing nhu kha nang loai bo
sunphit & cac pH khac nhau tir 4 -9. Két qua dugc thé hién trén Bang 9.

Két qua cho thay: ching DL1 c6 thé sinh truong khé t6t trong khoang pH tir 6,5 - 8,5,
trong khoang pH nay, hoat tinh loai bd sunphit ctia ching ciing kha t6t, ham lugng sunphit hdu nhu
khong con lai trong moi trudong nudi. Trong do, kha nang sinh truong cling nhu hoat tinh loai bo
sunphit t6i uu tai pH 7. Nhu vdy, chung DLI ¢6 kha ndng sinh trudng va cé hoat tinh loai bo
sunphit tot trong khoang pH kha rong, thuan loi cho san xudt sinh khdi cta chung ngoai tu nhién
cling nhu tmg dung ching dé xtr Iy cac ngudn 6 nhiém.

Vi du 6: Anh hirémg ciia nong dé mudi dén kha nang sinh trieong va xu Iy sunphit cua chung DL

Ching DL1 duoc tién hanh dénh gia anh huéng ctia ndng do mudi (NaCl) 1én kha nang
sinh truéng va hoat tinh x{r 1y sunphit. Thi nghiém duoc tién hanh nghién ctru & céc nong do
NaCl khac nhau tir 0-8%. Két qua thu dugc trinh bay trén Bang 10.

Két qua cho thy, ndng d6 mudi trong moi trudng nudi c¢é anh huong dén kha nang tich
ity sinh khdi va hoat tinh loai bo sunphit ctia chung DL1. Chung nay c6 kha nang sinh truong tot
nhat trong moi trudng khong chira mudi, khoang ndng do NaCl tir 1-3,5%, sinh trudng cia ching
ndy kha tot. Hoat tinh loai bé sunphit ctia ching DL1 5t nhét khi bd sung tix 0 - 2,5% ndng d6 NaCl.
Khi ndng d6 mudi NaCl cao hon 3,5% kha nang sinh trudng ctia chting DL1 bét du bj trc ché va su
tc ché nay ting dan theo su gia tang ciia dd mudi kéo theo hoat tinh loai bé sunphit ciing giam dan,
do vay lugng sunphit con lai trong moi truong kha cao. Nhu vay, ching DL1 ¢6 thé Gmg dung dé xur

Iy sunphit trong cac thily vure tir nuée ngot dén nude man.
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Vidyu 7: Anh huong cia cuong do chiéu sing dén kha ndng sinh truomg va xir Iy sunphit cia
chung DLI

Ching DL1 dugc tién hanh danh gi4 anh hudng cua cudng do chiéu sang l1én kha nang
sinh truong va hoat tinh xtr ly sunphit.

Thi nghiém dugec tién hanh nghién ciu & cac ndng dd NaCl khac nhau tir 0-8%. Két qua
thu dugc trinh bay trén Bang 11.

Két qua cho thdy ching DL1 ¢6 thé sinh truéng tdt va c¢6 hoat tinh loai bd sunphit kha cao
khi duoc chiéu sang & khoang cudng do tir 1200 dén 6000 lux. Mic do tich liiy sinh khdi va hoat
tinh loai bd sunphit ctia chiing nay kha cao khi duoc chiéu sang véi cudng do khoang 2400 - 6000 lux
va ti uu & cuong do chiéu sang 3600 lux, Nhu vay, vi khudn tia quang hop ¢6 nhu ciu duogc chiéu
séng dé sinh truéng quang hop nhung & mirc do khong cao (1200 - 6000 lux), kha nang sinh truéng
va hoat tinh clia chiing van thé hién ngay ca khi duoc chiéu sang véi cuong do thap. Kha nang nay
c6 thé do vi khuan tia quang hop c6 kha nang thu nhén ning luong anh séng ca trong ving pho
khong nhin thdy (Syed and Henshaw, 2003). Do viy, ¢6 thé ung dung ching d xir Iy sunphit &
nhitng noi ¢ cuong do chiéu sang thap nhu & day cac ao nudi trong thily san, cac hd ti dong, cac
hd chira nude thai.

Vidu 8: Ddnh gid kha ndng ikc ché vi khudn gdy bénh cho tém Vibrio Sp.

Ching DL1 dugc st dung dé khao sat kha ning déi khang véi ching vi khudn gdy bénh
tom Vibrio sp. bang phuong phap khuéch tan dia thach. Pia tht hoat tinh dugc chuan bi bing
cach cdy trai 100 pl vi khudn gay bénh Vibrio sp. mat do 10° CFU/ml 1én bé mit dia petri c6 chura
moi truong DSMZ-27 dic dé kho va duc 4 giéng, dudng kinh khoang 6 mm sao cho mdi giéng
c4ch nhau 2 -3 mm. B sung 100 pl dich nudi vi khudn tia quang hop ching DL1 mét d6 10
CFU/ml vao céc giéng thach trén dia petri va giit cac dia thi nghiém & didu kién phong c6 chiéu
sang trong 3h. Sau d6 dit cac dia vao ti 4m 37 °C trong 24 h.Ddi chimg am la méi truong
DSMZ- 27 dich khong chtra vi khuan tia quang hop ching DL1. Két qua thé hién trén Fig 6. Két
qua cho thay chiung DL1 ¢6 kha ning khang lai vi khun gdy bénh tom Vibrio sp. c6 vong khang
khuan béan kinh 13 15mm.

Vidu 9. Kha nang tich lity Co-enzym Q10 cua chung DLI

Kha néng tich lily Co-enzym Q10 ctia ching DL1 dugc xé4c dinh nhu sau: nudi cdy ching
DL1 trén mdi trudng DSMZ-27, sau 5 ngay nudi cdy trong didu kién ky khi, sang, dem ly tdm
loai dich thu sinh khéi tuoi (ly ttm ¢ 8000 vong/phut, 4°C trong 10 phut). Co-enzym Q10 duoc
tién hanh chiét xut theo phuong phap ciia Paterson va Buddie (1991). Trén sic ki d cua tdm séc
ki ban mong, dua vao vi tri vach va mau séc ctia chét chuén Co-enzym Q10 c6 thé thiy hop chit
Co-enzym Q10 chira trong dich chiét vi khudn ching DL1da dugc c6 lap.

Dé x4c dinh ham lugng Co-enzym Q10 c6 trong dich chiét ctia chung DL1, dich chiét tho
cta chiing d tién hanh dinh luong Co-enzym Q10 bang phwong phép séc ki léng cao 4p (HPLC).
Két qua phan tich dinh lugng hop chat Co-enzym Q10 thd tir dich chiét cia ching DL1 dugc thé

-28-



27441

hién trén séc ki dd Fig 8 va Fig.9. Dua vio su tuong quan tuyén tinh ctia dién tich phd va ndng do
chit chuin Co-enzym Q10, ham lugng Co-enzym Q10 c6 trong dich chiét vi khuén tia quang hop
chiing DL1 1a 63,394 mg/lit.
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YEU CAU BAO HQ

1. Chung vi khuén tia quang hop Rhodobacter sp. DL1 thuan khiét vé mat sinh hoc duoc phan
1ap tir mAu bun trong d4y ao nudi c4 tra chuén bi thu hoach, trong d6 ching vi khuén nay c6 trinh
tu gen 16S rARN véi kich thuée 1322bp va duoc dang ky trén GenBank véi mé sb LC420054,
va ¢é cac dic tinh sau:

c¢6 kha nang phan hiy cac hop chit hitu co trong nudc thai san xuét bun, nude thai san xuét tinh
bot, nude thai 106 md, nudc thai sau biogas, nuéc thai sinh hoat sau 5 ngay nudi cdy véi hiéu suit
phén huy 1an luot 14 97,1%; 96,3%; 93,5%: 93,7%; 90,0%:;

c6 kha nang sinh truéng va hoat tinh loai bé sunphit & ndng do 3 - 30mgS*/lit véi hiéu sut dat
88% ¢ diéu kién nhiét do tir 14-40°C, do pH tir 6,5-8,5, ndng do mudi NaCl tir 0-2,5%, cudng do
chiéu sang tir 1200 — 6000 lux;

¢6 kha nang khang lai vi khudn gy bénh tom Vibrio sp. véi ban kinh vong trc ché vi khuan 1a
15mm; va

tich Iy Co-enzym Q10 véi ham lugng 63,394 mg/lit.

-30-



27441

DANH MUC TRINH TU

<110> Vién Céng nghé sinh hoc

<120> Ching vi khudn tia quang hop Rhodobacter sp. DLl thuidn khié&t v& mit sinh hoc cé

kha nidng phan hly cic hop chit hitu co, loai bd sunphit, khang vi sinh vat giy bénh &

tém Vibrio sp. va tich 1ldy Co-enzym Q10

<160> 1

<210> 1

<211> 1322

<212> ADN

<213>
<400> 1

gagcgaagtc

gtacggaata

tatcgececttt

ccgacgatcc

agactcatac

catgccgegt

gacggtacca

ggggctagceg

ggggtgaaat

agagaggtga

agtggcgaag

aacaggatta

catgctgttc

ggttaaaact

Rhodobacter sp.

ttcggactta

gcceccgggaa

ggattggccc

atagctggtt

gggaggcagc

gatcgatgaa

ccagaagaag

ttattcggaa

cccggggctce

gtggaattcc

gcggctcact

gataccctgg

ggtgacacac

caaaggaatt

gcggcggacyg

actgggagta

gcgttggatt

tgagaggatg

agtggggaat

ggccttaggg

ccccggctaa

ttactgggcg

aaccccggaa

gagtgtagag

ggctcgatac

tagtccacgc

ctaacggatt

gacgggggcce

ggtgagtaac

ataccgtatg

aggtagttgg

atcagccaca

cttagacaat

ttgtaaagat

ctccgtgcca

taaagcgcac

ctgcctttga

gtgaaattcg

tgacgctgag

cgtaaacgat

aagcattccg

cgcacaagcg
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gcgtgggaac

tgcccttcgg

tggggtaatg

ctgggactga

gggcgcaagc

ctttcaggtg

gcagccgeygg

gtaggcggac

aactcccagt

tagatattcg

gtgcgaaagc

gaatgccagt

cctggggagt

gtggagcatg

atgcccaaag

gggaaagatt

gcctaccaag

gacacggccc

ctgatctagc

ggaagataat

taatacggag

tggaaagtca

cttgaggtcg

gaggaacacc

gtggggagca

cgtcgggcag

acggccgcaa

tggtttaatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840



cgaagcaacg

tccttcagtt

agatgttcgg

tgggcactct

ctcatggccc

CCCaaaaagc

gctagtaatc

ccgtcacacc

ca

cgcagaacct

cggctggatc

ttaagtccgg

ggggaaactg

ttacgggttg

tgtctcagtt

gcgtaacagce

atgggaattg

taccaaccct

gcacacaggt

caacgagcgc

ccggtgataa

ggctacacac

cggattgggg

atgacgcggt

gttctacccg

27441

tgacatggcg
gctgcatggc
aacccacgtc
gccggaggaa
gtgctacaat
tctgcaactc

gaatacgttc

aaggcggtge
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atcgcggttc

tgtcgtcagce

ctcagttgcc

ggtgtggatg

ggcagtgaca

gaccccatga

ccgggecttg

gccaacctcg

cagagatggt

tcgtgtcgtg

agcattcagt

acgtcaagtc

atgggttaat

agtcggaatc

tacacaccgc

caagaggagg

900

960

1020

1080

1140

1200

1260

1320

1322
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Fig. 1
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Rhodovulum eurvhalinum (D16426)

——Rhodobactersp. JAS26 (LN835231)

Rhodobacter aestuarii JA296T (AM748926)

Rhodobacter blasticus ATCC 33485 (DQ342322)
Rhodobacter changlensis JA139T (AM399030)

1322 bp
Fig. 4
86 - Rhodobacterviridis IAT3 7T (HES72577)
100 [ Rhodobactersp.N1 (LT009496)
9
99
% Rhodobacter aflagellanm JAT94T (AM421024)

.00

"Rhﬂflobd(‘tﬂ’ii]). DL1 (LC420054)

100 ' Rhodobacter sphaeroides ATCC 17025 (CP000661)

Fig. 5
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Vibrio sp

Co-enzym Q10

Fig. 7
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