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TOM TAT

Trong nudi trong thay san, viéc kiém soat ham lugng sulfide trong méi truong nudc 1a van dé rat quan trong boi
day 1a tac nhan gy chét dbi vai dong vat thily san va gay ra mui hdi théi trong ao nudi. Trong nghién ciu nay,
phan 1ap va tuyén chon cac chung vi khuan tia quang hop khong lwu huynh tir 20 mau nudéc tai cac ao nudi thay
san trén dia ban thi xa Pong Hoa, tinh Phl Yén. Két qua phan lap dwoc 8 ching vi sinh dugc ky hiéu tir T1,
T2,... dén T8 c6 kha nang xu ly sulfide, trong d6 ching T8 dugc dinh danh sinh hoc phan tir xac dinh la
Rhodopseudomonas palustris. Trong diéu kién ky khi, &nh sang tu nhién, ching T8 c6 kha ning loai bo sulfide
cao (96,7% sulfide khi nudi & moéi truong co ham lwong sulfide 10 mg/L). O cac ndng &6 mudi tir 0%o — 40%o
chang T8 tang sinh tot va dat mat sb tir 4,57 Logy, CFU/mL (twong duwong 3,72 x 10* CFU/mL, & ndng d6 mudbi
40%o0) dén 7,31 Log;o CFU/mL (2,04 x 10" CFU/mL, & ndng d6 mudi 10%o0). Diéu kién pH tir 6 — 7, do roi tir
1500 dén 3000 LUX (chiéu sang lién tuc 24/24 %i(‘r) la phit hop nhat dé chung T8 tang sinh v6i mat s6 cao tir
9,67 dén 9,83 Log;o CFU/mL (4,68 dén 6,76 x 10° CFU/mL). Kha nang loai bé sulfide ngoai ao nubi thuc té cua
chang T8 cho thiy, sau 2, 4 va 7 ngay xu 1y thi lugng sulfide trong ao nudi thuy san giam tir 1,716 mg/L xudng
lan luot con 1,464, 0,911 va 0,162 mg/L (giam 90,56%). Nhu vay, vi khuan Rhodopseudomonas palustris (T8)
¢4 tiém nang cao dé ung dung vao thyc tién nham xu Iy hiéu qua sulfide trong méi truong nude nudi trong thay san.

Tir khoa: Nudi trong thuy san, phan 1ap, Rhodopseudomonas palustris, sulfide, vi khuan tia quang hop.

MO DAU

Theo S& Nong nghiép va Phét trién Nong thén tinh Pha Yén, wéc tinh ndm 2023 toan tinh nudi tréng duoc 2.669
ha thdy san, san lweng thiy san thu hoach lu§ ké 11 thang du ndm dwoc 17.058 tan, tang 3,8% so vai cung ky.
Hién nay quy mé nudi tréng thay san t» nhé dén vira, chi yéu tap trung vao cac loai tdm ca véi hinh thiérc nudi ao
d4t va long be. Bén canh do, van dé quan ly chét lwgng mai trwdng nwéc va dich bénh trong nudi trong thay san
ciing la thach thire Ion tai Pha Yén. Trong khi do, Phu Yén c6 dieu kién tw nhién va dia Iy thich hop dé phat trién
nganh thly san, tiém nang da dang loai thly san va mé rong quy mé nudi trong thly san tai Pha Yén rat Ién. Vi
vay, can c6 thém nhidu nghién ciru khoa hoc dé& dwa ra cac gidi phap hivu ich cho viéc nuéi tréng thay san tai
Phi Yén.

O nhiém méi truong nudc la van dé nhirc nhéi trong nudi tréng thiy san, trong dé 6 nhiém hiru co dang sulfide 1a
phd bién nhat. Ham lwong sulfide tir thire &n dw thira, Xac tdo, mun hiru co, vé tdm va phan thai ctia cac loai sinh
vat...tich tu tai day ao nubi dworc vi sinh vat chuyén hoéa thanh khi tadc déng tiéu cwc dén qua trinh sinh trwdng va
phat trién ctia cac loai thiy san. C6 3 loai sulfide (H2S, HS™ va S%) chiing tdn tai & mirc can bang phu thudc vao
nhiét do va pH. Déc tinh cta sulfide chi yéu do H,S gay ra vi n6é (e ché qua trinh oxy héa cytochrom as trong
qué trinh h6 hé&p (Nicholls et al., 2013). Cac bién phap dung héa chat d& xt ly sulfide chi mang tinh chét tic thoi,
bi ddng, déng thdi lam gia tdng nguy co gay & nhidm mdi trwéng nwéc nudi tréng thay san. Do d6, d& phong
ngtra va x@ ly sulfide chi ddng va than thién véi mai trwdng thi viéc st dung maot sé vi sinh vat c6 kha nang xt ly
va kiém soét tt ham lwong sulfide 1a mét bién phap phu hop.

Vi khuén tia quang hop khong Iwu huynh 1a nhém vi sinh vat nhan so voi khad nang dac biét vé trao déi carbon,
kha nang co dinh nito phan t&, kha nang str dung cac hop chat khir cta lwu huynh lam chat cho dién t& trong
quang hop. Cac ching vi khuadn nay cé thé st dung anh sang mat trodi d& quang hop nhd cé sic t6
bacteriochlorophyll trong té& bao. Vi vay, ching c6 nhigu kiéu dinh duéng nhw: quang tw dwéng, quang di dwéng
ho&c héa di dwéng tuy thudc vao sw c6 mat cda anh sang, oxy va ngudn carbon. Vi khudn tia quang hop 1a vi
khuadn Gram am, don bao, c6 nhieu hinh dang nhw: hinh cau, xoan, hinh que ngan, hinh phay ding riéng 1é hoac
dirng thanh chudi trong nhirng diéu kién méi trwdng dac biét. Kich thuwdce té bao thuwong tv 0,3 — 6 pm, sinh san
bang cach nhan déi hodc nay chéi (Bergey’s, 2001).
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Nhitng ndm gan day vi ‘khuén tia quang hop khong lwu huynh dang 1a déi twong dwoc quan tam trong linh virc
moi trwong. Zhang va dong tac gia (2014) da phan lap ching Rhodopseudomonas palustris va tao ché pham sinh
hoc dé Xt ly nito’ trong nwéc ao nudi ca Tram Cé & Trung Quoc. Véi myc tiéu loai bé cac kim loai néng tlr nuwéc
thai gia cAm nhém nghién cu ctia Sayadi va ddng tac gid (2018) tai Iran da s dung hai loai vi khuén
Rhodobacter capsulatus va Rhodobacter blasticus nhdm danh gia hiéu qua x& ly. Tuy nhién, & Viét Nam thi cac
san phdm vi sinh dwoc ¢ng dung dé xt ly sulfide hodc cé gia thanh cao hodc chwa hiéu qua trong thyc tién. Vi
vay & nghién ctru nay, sé tién hanh phan Iap va tuyén chon cac ching vi khuén tia quang hop khéng lwu huynh
t cdc mau nwdc thu tai cac ao trén dia ban thi x& Dong Hoa, tinh Pha Yén cé kha nang kiém soat tét sulfide
trong moéi treong nwédc nudi trong thy san. Két qua ctia nghién ctru sé gidp tang hiéu qua nudi trong thay san,
bao vé mai trwdng va phat trién kinh t& bén virng.

VAT LIEU VA PHUONG PHAP

Vat liéu

M&u nuéc dwoc thu tir 20 ao (t6m thé chan trdng, cua bién, vem xanh va ca diéu hong) & cac khu nudi thiy san
trén dia thj xa Bong Hoa, tinh Phi Yén. Mau dwoc thu theo TCVN 8880:2011 “Chét Iucyng nwéc — Iay mau aé
phén tich vi sinh” quy trinh I4y m&u dé phan tich vi sinh vat va yéu cau van chuyen Xt ly va bao quén méau cho
dén khi bt dau phan tich. S dung chai ‘nhwa sach dung tich 1000 mL, mau nwéc dugc l4y & 5 — 6 vj tri khac
nhau, d6 su cach mat nwéc khoang 1 den 1,5 m va cach bo khoang 1 m mai ao, day kin, danh so, ghi dia diém
lay mau, bao quan lanh va dwgc van chuyén vé phong thi nghiém, gilr & 4°C. Cac mau dwgc phan lap trong vong
khéng qua 24 gio.

Phwong phép nghién cru
Phan ldp cac chdng vi khuén tia quang hop khéng Iwu huynh

Mau nwéc duoc tang sinh vi khuén tia quang hop béng phuong phap Winogradsky’s (Hunter et al., 2009) Céc
mau nwéc cho vao céac chai thdy tinh thé tich 500 mL riéng biét, sau d6 bd sung thém 5 g CaSO4 va l1l0 g
cellulose vao va trén déu. Mot I&p paraffin véi d day 1 cm dwoc bd sung trén b& mat nhdm ngén can sy hoa tan
chét khi vao méi trwdng nudi cay. Nudi cay & nhiét d6 28 — 30°C, cwong dd chiéu sang 2500 LUX. Sau 2 tudn
nudi cay, lay 10 mL dung dich trén cho vao 90 mL méi tredng DSMZ — 27 va nudi cay & cung diéu kién. Sau
khoang mét tuan, cac vach mau tir nau vang dén dé tia xuat hién trén thanh binh biéu hién sy c6 mat séc tb dic
trwng cla vi khuan tia quang hop khéng lvu huynh (Nguyé&n Trong Phuwéc et al., 2021). Lay mau tlr nhirng binh
¢6 vach mau rdi tién hanh phan lap trén dia petri chira moi tru@ng thach DSMZ 27 (bd sung 2% agar vao moi
truéng DSMZ — 27). Tién hanh pha lo&ing xuong cac ndng do 107,102 10% va cdy trang trén dia petri chira moi
trwong thach DSMZ — 27 agar, G & diéu kién ky khi (trong ta 0 COz) nhiét do tr 28 — 30°C, chiéu sang. Sau
khoang 3 — 5 ngay xuét hién cac khuén lac tron c6 mau nau, vang dén dé tia. Cac khuan lac nay dwoc lam thuan
theo phuwong phap cay ria trén méi tredng DSMZ — 27 agar va tién hanh xac dinh cac dac diém hinh dang, mau
sac, hinh thai té bao bang phwong phap nhuém Gram va quan sat dwi vat kinh 100X.

Khdo sat khad ndng kher sulfide cda cac chang vi khudn da dwoc |am thudn & timg néng dé mudi NaCl
khac nhau

Céc chuiing vi khudn quang hop tia khong Iwvu huynh dwoc tuy&n chon nuoi trong 100 mL mdi trwdng DSMZ — 27
Iéng, anh sang ty nhién. B tri thi nghiém 3 yéu t0 hoan toan ngau nhién: (1) yeu to A la cac chdng vi j(huén tw
T1 dén T8, (2) yéu to B la nong d6 NaxS ban dau (mg/L): 10; 20 va (3) yéu to C la dieu kién tang sinh: hieu khi; ky
khi. Thi nghiém dwoc tién hanh vai 32 nghiém thirc, 18p lai 3 1an. Kha nang khir sulfide clia cac ching vi khuan
dwoc xac dinh théng qua ham Iwgng sulfide con lai bang phwong phap Methylene Blue sau 7 ngay nudi cay.
Thubc thé: dung dich PRE 1: 500 mL HCI 37% pha thanh 1000 mL véi nwéc cét, dung dich A: Hoa tan 4 g
CgH14CIoN; trong PRE 1 thanh 1000 mL, dung dich B: Hoa tan 16 g FeCls.6H20 trong PRE 1 thanh 1000 mL.
Tién hanh: dinh mtc 20 mL mau vao binh thay tinh. Sau do6 lan lwot cho vao 1 mL thudc ther A, 1 mL thudc thir B.
Cho 5 phat dén khi mau xanh xuat hién tien hanh do dé hap thu quang & buwéc song 665 nm. Twong (rng Vo
ndng d6 C clia mau ta dwoc d6 hap thu quang A. Dwa vao dd twong quan nay dé 1ap phwong trinh twong quan
dang A = aC + b va xac dinh ham luvgng sulfide trong mau.

Cac chiing vi khuén c6 kha nang khir sulfide tét & thi nghiém trén dwoc tuyén chon va nudi cay trong 100 mL moi
trwong DSMZ — 27 1dng chra Na,S c6 nong d6 10 mg/L & diéu kién ky khi, anh sang tw nhién v&i cac nong do
NaCl duoc bd sung vao méi trwéng 1a 0, 10, 20, 30, 40%0 (Nguy&n Ngoc Phwéc et al., 2021; Tran Viét Quyén et
al., 2022). Kha nang khir sulfide cla cac ching vi khudn dwoc xac dinh théng qua ham lwong sulfide con lai bang
phuong phap Methylene Blue, ddng thoi tién hanh xac dinh mat do vi khudn bang phwong phap do mat d6 quang
(OD) & bwoc song 660 nm sau 7 ngay. Xay dung dwong chuén tucyng quan gitka OD va mat do t& bao (logio
CFU/mL): dich tang sinh sau 7 ngay nudi cay dwgc pha Ioang dat cac gia tri OD lan can la: 0,1; 0,2; 0,3; 0,4; 0,5.
Xac dinh gia tri thuc té OD & 660 nm bang phwong phap cay trang trén dia mai trwdng DSMZ — 27 agar dé& xac
dinh mat dd vi khuan.

Khao séat kha ndng tdng sinh cta cac chidng vi khuén & diéu kién pH va dé roi khac nhau

T thi nghiém khéo sat kha nang khi sulfide va chiu man & trén chon ra 2 ching c6 dac tinh tét. Tién hanh nhan
nudi sinh khéi trong binh hinh tru véi 100 mL méi trwéng DSMZ — 27 (bd sung 100 pL véi mat dd vi khudn 10°
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CFU/mL). B& tri thi nghiém 2 yéu té hoan toan ngau nhién: (1) yéu té A 1a pH: 5; 6; 7; 8 va (2) yéu té B la cwong
dd chiéu sang LUX (d6 roi): 750 LUX; 1500 LUX; 3000 LUX (chiéu sang lién tuc 24/24 gi®). Thi nghiém dwoc tién
hanh v&i 12 nghiém thire, 1&p lai 3 Ian, chi tiéu theo d&i la mat do vi khuén. Ghi nhan két qua sau méi 24 gi® trong
vong 7 ngay bang phwong phap do mat dé quang (OD) & bwdc séng 660 nm.

Binh danh céac chdng vi khudn bdng ky thuét sinh hoc phan td

Chiing vi khuan dwoc tuyén chon va nudi cdy téng sinh trong méi trwéng DSMZ — 27 16ng, & diéu kién ky khi co
chiéu sang (cwdng dd chiéu sang 3000 LUX) trong vong 7 ngay. Tién hanh ly trich DNA téng sé cda vi khudn.
Thwe hién phan (rng PCR v6i cac thanh phan: 2,5 L dém PCR; 0,5 pL DNA tdng s6; 0,5 puL dNTPs; 1 pL mdi loai
mdi va 0,2 uL Tagq polymerase. 27F: 5 AGAGTTTGATCCTGGCTCAG 3’; 1492R: 5 GGTTACCTTGTTACGACTT
3’ (Lane, 1991). Chu trinh nhiét ctia phan (ng PCR gdm: Chu ky d&u bién tinh & 95°C trong vong 5 phat; Cac chu
ky sau bién tinh 95°C trong 30 gidy; B4t cap méi & 52°C trong 1 phat; kéo dai mach & 72°C trong 30 gidy (thuwc
hién 35 chu ky). Chu ky cubi thwc hién & 72°C trong 5 phat; réi ha nhiét dd xudng 4°C. San phan PCR dwoc chay
dién di va Giai trinh ty béng bd héa chéat BigDye™ Terminator v3.1 Cycle Sequencing Kit trén may ABI 3500. Xay
dung cay phat sinh loai, két qua doc trinh tw dwgc so sanh trén ngan hang gene NCBI dé dinh danh loai. Sau d6
xay dyng cay phét sinh loai bing phdn mém MEGA 11. Céc trinh tw DNA dwoc kiém tra va duwoc xac nhan véi
cong cu BLAST.

Khdo sat kha ndng xt ly sulfide cda vi khudn Rhodopseudomonas palustris (T8) diéu kién ngoai ao nudi

Ching vi khuén c6 kha nang khir sulfide va chiu mén t6t, s& dwoc nhan nudi sinh khéi trong mai trwéng DSMZ — 27
I6ng, & nhiét d6 28 — 30°C. Sau 7 ngay, do quang phd hép phu & 660 nm (OD660) xac dinh méat do vi khuén. Tién
hanh thu mau nwoc & cac vi tri gan day ao, gan bo ao, gilra ao va gan hé théng cap thoat nwéce, sau khi thu thap
da sb lwong mau tr cac vi tri va d6 sau khac nhau, trén déu cac mau nay lai dé tao thanh mét mau téng hop
nh&m dam bdo tinh dai dién cho toan bd ao. Mau nwéc dugc thu tai ao nudi tém clia hd Tran Van Kiéu, thén
Phuwoc Long, x& Hoa Tam, thj xa Bong Hoa, tinh Phu Yén va xac dinh ham Iwcng sulfide trwéc xu ly. Sau do, Iay
1 lit dich vi khuan pha vao 100 lit nwéc sach, r0| tat déu xuéng ao nudi thdy san chra 1000 m? nwoc, trong didu
kién anh sang tw nhién, khéng suc khi. Thu m&u nuwéc theo TCVN 5993:1995 (ISO 5667-3: 1985) v& chat lwong
nwéc - lay mau — hwéng dan bao quan va xir Iy mau, xac dinh chi sb sulfide sau méi 24 gidr trong vong 7 ngay xt ly.

Phwong phdp xtrly sé liéu

Két qua dwoc thé hién dudi dang trung binh + d6 léch chuén cua ba 1an 13p lai. S6 liéu dwoc phan tich trac
nghiém phan han bang phan mém xt ly sé liéu thong ké chuyén dung Minitab 17. Kiém dinh Tukey dwoc thuc
hién dé danh gia mirc d6 khac biét cé y nghia gitra cac gia tri véi mirc y nghia p < 0,05.

KET QUA VA THAO LUAN

Két qua phan lap vi khuan tia quang hep khéng Iwu huynh

Bang 1. Dac diém hinh thai khuan lac cta céac ching vi khuan phan lap dwoc

h’fgu Phan Iap tai g':r‘lg Pwong kinh khudnlac ~ B&mat  Sictd  Gram  Hinh théi té bao
T1 Ao nubi tom Tron 3,1-3,5mm Nhay, 16i Cam + Que

T2 Ao nubi cua Tron 2,1-2,5mm Lbi Hong - Cau

T3 Ao nudi tém Tron 1,5-1,8mm Loi Cam - Céu

T4 Ao nudi ca Tron 1,0-1,3mm Loi Hong - Cau

T5 Ao nudi ca Tron 4,3-4,8mm Nhay, 16i Cam - Que ngan

T6 Ao nudi tém Tron 2,3-2,6mm Loi Cam - Céu

T7 Ao nudi tém Tron 2,0-2,2mm Loi Cam - Céu

T8 Ao nudi vem xanh Tron 3,5—3,8mm Loi Do tia - Que ngén

T 20 mau nuwéc da phan 1ap dwoc 8 chiing vi khuan véi hinh dang, mau séc khuén lac va hinh théi t& bao trong
moi trwdng DSMZ — 27 agar dwoc thé hién & bang 1. Tl bang 1 nhan thdy, ghi nhan dwoc 5/8 chiing c6 mau
cam 62,5%, 2/8 chiing c6 mau héng chiém 25%, 1/8 chiing cé mau dé tia chiém 12,5%. B& mat khuan lac cia
cac chung vi khuadn hau hét 1a 16i, tron, riéng ching T1 va T5 nhan thdy c6 thém dac diém nhay nhot. Tat ca 8
chaing vi khudn phan 1ap dwoc nhudm Gram va quan sat dwéi kinh hién vi vat kinh 100X, cho két qua 7/8 chiing
la Gram am 87,5%, 1/8 ching la Gram dwong 12,5%. Trong d6 1/8 ching hinh que chiém 12,5%, 2/8 chl’mg hinh
que ngan 25% va 5/8 ching hinh cau chiém 62, 5%. Theo Bergey'’s (2001), vi khuén tia quang hop la vi khuan
Gram am, don bao, c6 nhiéu hinh dang nhw: hinh cau, xoan, hinh que ngan, hinh phdy dirng riéng |& ho&c ding
thanh chudi trong nhirng diéu kién moi trwdng dac biét. Cu thé hinh khuan lac moc trén mai trwdng DSMZ — 27
bd sung 2% agar trong dia petri va hinh thai t& bao soi dwdi kinh hién vi cia tirng chiing dwoc thé hién & hinh 1.
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Hinh 1. Khuan lac va hinh thai t& bao cta vi khuan tia quang hop sau 5 ngay dwéi vat kinh 100X.
(a) chdng T1; (b) chdng T2; (c) chang T3; (d) chdng T4; (e) chang T5; (f) chdng T6; (g) chidng T7; (h) chdng T8.

Két qua khao séat kha nang xiv ly sulfide ctia cac chiing vi khudn & tivng ndng dé muéi NaCl khac nhau

Chon loc 8 chiing vi khuan dwoc nudi cdy tang sinh cép 1 trong méi trvong DSMZ — 27 16ng. Sau 7 ngay, tién
hanh tang sinh cap 2 trén moi treong DSMZ — 27 16ng chira Na,S cé néng dd 10 va 20 mg/L & diéu kién hiéu khi
va ky khi.

Bang 2. Hiéu suét xtr |y sulfide ctia cac chung vi khuan sau 7 ngay nudi cay

Hiéu suét loai bé sulfide (%)

Ky hiéu chang

Hiéu khi (10 mg/L) Ky khi (10 mg/L) Hiéu khi (20 mg/L) Ky khi (20 mg/L)
T1 26,74" + 0,50 96,52° + 0,15 12,44° + 0,25 68,28° + 0,09
T2 15,49™ + 0,30 96,50% + 0,17 8,89 + 0,09 60,86° + 0,16
T3 16,37" + 0,38 18,55 + 0,19 10,42" £ 0,16 20,19 + 0,09
T4 26,19'+ 0,68 91,66° + 0,08 13,80" + 0,09 61,62° + 0,09
T5 16,37™ + 0,80 96,68% + 0,02 7,58+ 0,19 68,01" + 0,19
T6 19,31%+ 0,38 94,85" + 0,08 5,66°+ 0,16 50,76° + 0,25
T7 27,29" 0,33 94,65° + 0,15 6,10°+ 0,25 53,16'+ 0,16
T8 17,35'£0,19 96,66 + 0,07 12,71°+ 0,16 68,28° + 0,19

CAc gia trj trong cuing mét bang co cac chi¥ céi a, b, ¢, d... giéng nhau biéu thj khac biét khéng cé y nghia théng ké (P = 0,05).

Dwa vao Bang 2 cho thay kha nang x& Iy sulfide ctia cac ching vi khuan & diéu kién ky khi cao hon dang ké so
v6i didu kién hiéu khi. Trong méi trweng hiéu khi, oxy hién dién c6 thé lam gidm kha ndng x& Iy sulfide cla vi
khuan do sw canh tranh v& ngudn ndng lwgng. Mot sé loai vi khudn thudng wu tién st dung oxy cho qua trinh hé
h&p hiéu khi, mét qué trinh cung cAp nhiéu nang lwong hon so véi viéc xir ly sulfide. Trong diéu kién ky khi, v&i
ham lwong sulfide ban d4u la 10 mg/L, chang T5, T8, T1 va T2 c6 kha nang kh sulfide tét nhat va khong khac
biét y nghia v& mét thdng ké gitra 4 chdng nay, hiéu suat loai bd sulfide & ngay thé 7 I1an lwot la: 96,68; 96,66;
96,52 va 96,5%. Ching T3 kh sulfide thap nhét, sau 7 ngay hiéu suét loai bd sulfide. chi dat 18,55%. Khi ndng
do sulfide ban d4u dworc téng 1én 20 mg/L, hiéu suét xt ly sulfide cGa cac ching vi khuan déu giam so v&i & ndng
d6 sulfide 10 mg/L. Sau 7 ngay ba ching T1, T8 va T5 cho c6 nang loai bd sulfide tét (hiéu suét 68,28; 68,28 va
68,01%) khong khAc biét y nghta, trong khi d6 chiing T3 van cho thay hiéu qua x@ ly thdp nhat. C6 thé thay, vi
khuén tia quang hgp khéng Iwu huynh cé kha nang xt ly sulfide téi wu trong khoang néng d6 sulfide nhét dinh,
khi néng dé sulfide ting 1én gan ngwdng chiu dung, thi kha nang ting sinh cla vi khuan co thé giam kéo theo
hiéu xuat xt ly sulfide giam di va ching can thém thoi gian dé x& ly sulfide. N&éu ndng dé sulfide tiép tuc tang lén
mirc cao hon, ¢ thé dan dén tinh trang &c ché hoan toan hodc tham chi la chét té bao (Hunter et al., 2009). Dya
vao két qua trén chon dwoc 4 chang vi khuén 1a T1, T2, T5 va T8 tién hanh khao sat kha nang ting sinh va xt ly
sulfide & cac ndng d6 mudi tir 0 — 40%o.
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Kha nang tang sinh va x& ly sulfide ctia 4 chiing vi khuan sau 7 ngay
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Hinh 2. Kha nang tang sinh va xw ly sulfide sau 7 ngay caa 4 chung vi khuan T1, T2, T5
va T8 & cac nong dé muoi khac nhau

T hinh 2 cho thdy chdng T1 va T8 c6 hiéu qué cao trong viéc xt ly sulfide tai néng d& mubdi 0%o v&i lwong
sulfide xt ly 1an lwot 14 9,64 mg/L va 9,65 mg/L. Tai ndng d6 nay, khdng cé sw khac biét dang ké& vé mat théng ké
trong kha ndng xt ly sulfide gitva cac ching vi khuan. Twong tw, chiing T5 thé hién hiéu qua cao & cac ndng do
mudi thap, cu thé 1a 0%o0 va 10%o v&i lwgng sulfide x Iy 1an lwot 14 9,67 mg/L va 9,43 mg/L. Tuy nhién, ca ching
T2 va T5 dé&u cho thdy sw han ché trong kha ndng xtr ly khi ndng d6 NaCl trong mai trwong téng cao (& ndng do
mubi 40%) lan Iuot 4 2,73 va 6,13 mg/L. Nguoc lai, ching T8 lai cho thay kha nang x( ly sulfide 6n dinh tai cac
nong dd mudi khac nhau (9,54 mg/L & 40%o). Dwa vao két qua khao sat mat do vi sinh vat trén ting ndng do
muoi, sau 7 ngay ca 4 ching déu cho thay sy phét trién manh mé & mac ndng dd6 NaCl 0%.. Khi néng dé NacCl
tang dan lén dén 40%., sy téng sinh cha ching bi suy giam r6 rét. Trong do, chung T2 va T5 chi dat mat s vi
khuén 1an lwot 14 2,63 va 2,80 Logipo CFU/mL (twong dwong 4,27 x 10% va 6,31 x 10" CFU/mL). Nguoc lai, chiing
T1 va T8 lai thé hlen kha nang thlch ¢hng moi trrong co6 dd man cao, voi mat sb vi khuén 1a 4,82 va 4,57 Logio
CFU/mL (6,61 x 10* va 3,72 x 10 CFU/mL) tai 40%o. O ndéng d6 mubi 10%o, ca hal chang T1 va T8 duy tri dwoc
kha nang tang sinh tét dat mat sé Ian lwot 12 8,11 va 7,32 Log:o CFU/ML (1,29 x 108 va 2,09 x 10’ CFU/mL).

Két qua khao séat kha ning ting sinh ctia cac ching vi khuan & tirng diéu kién pH va do roi khac nhau

Dwa vao bang 3 cho thdy, sau 7 ngay nudi cdy chiing T1 phat trién cao nhét & pH tir 6 — 7 va cwong do chiéu
sang thich hop & 1500 dén 3000 LUX. Cho thay kha nang thich nghi & cac dleu kién moi truo’ng thay ddi khac
nhau. O didu kién pH = 7 cwéng dd chiéu sang dat 3000 LUX, sau 7 ngay nudi cdy mat dd vi khuan dat gid tri cao
nhét 8,18 Logio CFU/mML (twong dwong 1,51 x 10° CFU/mL). Chang T1 thé hién kha nang thich nghi va phat trién
manh trong didu kién pH trung tinh va anh sang cao, cho thay tiém nidng (rng dung trong nhiéu mai trwdng khac
nhau, gidp tdi wu héa qua trinh nuéi cdy va san xuét vi sinh vat.

Bang 3. Kha ning ting sinh cua ching T1 trong diéu kién pH va dé roi khac nhau

Nghiém Mat dé vi khuén (Log;o CFU/mL)

thirc (pH-
dd roi) Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
5-750  1,98%+0,01 2,41°+0,03 293°+0,03 4,04+0,05 4,64%+002 575°+0,02 7,08°+0,02
6-750  2,04°+0,03 2,42%°+0,04 3,02°+002 4,06°+004 4,70°°+0,04 589°+001  7,55"+0,05
7-750  2,03°+0,05 2,44™+0,05 3,03°+0,03 4,10°%+0,04 4,68%+004 596°+004 7,60”+0,03
8-750  2,06°+0,04 240°+0,03 2,99*+0,03 4,01°+0,05 4,60°+0,05 590°+002  7,16°+0,03
5-1500 2,03*+0,04 2,45 +0,02 299*+0,03 4,10™°+0,04 4,71"+0,02 6,10°+0,03 7,60 +0,02
6-1500 2,06°+0,03 2,46™+0,03 3,03°+£001 4,12"°+0,03 4,77%°+006 6,25°+0,02 8,08+ 0,05
7-1500 2,07°+0,06 246" +0,04 3,05°+0,04 4,19°+0,04 4,77*°+0,05 6,33°+0,05 8,15%°+0,05
8-1500 2,08°+0,01 2,44™ +0,00 3,00°+0,02 4,07°°+0,04 4,67°°+0,02 6,25°+0,02 7,69 +0,02
5-3000 2,07°+£0,04 248" +0,02 3,00°+0,03 4,19%°+0,04 4,78"°+0,02 6,12°+0,03 7,66°"+0,04
6-3000 2,08°+0,05 2,50™+0,03 3,04°%0,02 4,21+002 4,84°+£005 627°+0,03 8,13%+0,06
7-3000 2,07°+0,04 251°+0,03 3,01°+0,07 4,25*°+0,03 48%+000 6,33*+003 818" +0,06
8-3000 2,04°+0,05 2,47 +0,02 3,01°+0,03 4,16™"+0,04 4,74™"+0,03 6,27°+0,05 7,75°+0,03

Céc gia trj trong cling mét cét c6 cac chi¥ céi a, b, ¢, d, e gidng nhau biéu thj khac biét khong cé y nghia théng ké (P = 0,05).

Dya vao bang 4 cho thdy, kha nang tang sinh & cac diéu kién khac nhau cta ching T8 sau 7 ngay c6 sy phat
trién tét trong diéu kién pH tr 6 — 7, d6 roi thich hop tir 1500 dén 3000 LUX, dat mat sé cao nhat & 3000 LUX véi
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pH =6 1a 9,83 Logio CFU/mL (6,76 x 10° CFU/mL). & 750 LUX (twong tw ’diéu kién du6i day ao nudi) van co sy
phat trién ctia vi khun tia quang hop véi mat do vi khuan khoang 9,04 dén 9,29 Log:o CFU/mL (1,10 x 10° dén
1,66 x 10° CFU/mL).

Bang 4. Kha nang tang sinh cta ching T8 trong diéu kién pH va dé roi khac nhau

Mat d6 vi khuan (Logi CFU/mL)

Nghiém thiec
(pH- 6 roi) Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
5-750 2,14+0,03 254+0,04 320°+0,03 4,66°+0,02 576'+008 7,58°+0,04 9,04'+0,06
6 - 750 2,13+0,04 256+0,01 3,28%°+004 4,77°°°+0,02 6,01°°+0,08 7,96°+0,04 9,29°+0,03
7-750 2,14+0,04 258+0,03 3,27°+004 4,71°®+0,04 598%+0,08 7,94°+0,07 9,22°+0,04
8- 750 2,18+0,01 2,52+0,03 3,23°+0,06 4,70°+0,06 587"+0,06 7,80'+0,03 9,04 +0,05
5 - 1500 2,14+0,06 256+0,04 3,25"+001 4,75*+0,01 599°°+0,03 7,80'+0,03 9,48°+0,05

6 - 1500 2,15+0,02 257+0,04 3,31%+003 4,82 +0,06 6,24°+0,06 8,18°+0,01 9,70° +0,02
7 -1500 2,13+0,07 2,60+0,05 3,32°°+0,03 4,80""+0,03 6,21*+0,06 816”+0,02 9,67 +0,05
8 - 1500 2,17+0,05 254+0,01 327°+005 4,79°°+0,06 6,10°"+0,02 8,03™+0,04 9,49°+0,06
5 - 3000 2,17+0,04 257+0,03 327°+002 4,80™"+0,02 6,04+0,02 7,88%+004 9,57+0,02
6 - 3000 2,16 +0,09 258+0,02 3,34+0,08 4,91°+0,01 6,29°+0,04 826°+0,05 9,83%+0,04
7 - 3000 2,17+0,02 260+0,04 3,33°+0,03 4,85°+004 6,26+004 824°+0,04 9,77°+0,01
8 - 3000 2,21+0,05 254+0,00 3,29%+007 4,84™+004 6,15+0,03 811°+0,01 9,58°+0,10

CAc gia trj trong ciing mét cét co cac chir céi a, b, c, d, e, f gidng nhau biéu thj khac biét khéng cé y nghia théng ké (P = 0,05).
Két qua dinh danh cac ching vi khuan bang ky thuat sinh hoc phan te

Qua qua trinh ly trich va giai trinh tw 16S — rRNA cla hai ching T1 va T8, két qua thu nhan doan trinh tw mé hoa
acid nucleic va phén tich trén NCBI. Tién hanh xac dinh d6 twong dong véi cac doan trinh tw cé san trén NCBI

cta cac chang vi khuén tia quang hop va vé cay pha hé bang phan mém MEGA 11. Két qua nay c6 thé gilip xac
dinh quan hé tién héa va dac diém di truyén clia 2 chdng vi khuan phan lap dwoc véi div liéu tong hep c6 san.

T8

KT873846.1 Rhodopseudomonas palustris strain 13 6 16S ribosomal RNA gene partial sequence
L AB241410.1 Rhodopseudomonas oryzae gene for 16S rRNA partial sequence strain: IAM 14079
JX448375.1 Rhodopseudomonas faecalis strain D15 16S ribosomal RNA gene partial sequence
NR 043407.1 Rhodobacter capsulatus strain ATCC 11166 16S ribosomal RNA partial sequence
MN900682.1 Escherichia coli strain E. coli 16S ribosomal RNA gene partial sequence
MN396731.1 Lysinibacillus boronitolerans strain NBRC 103108 16S ribosomal RNA gene partial sequence

T1

100

70 L[ MT218365.1 Lysinibacillus macroides strain SKC-16 16S ribosomal RNA gene partial sequence

L MN795736.1 Lysinibacillus fusiformis strain SK 16S ribosomal RNA gene partial sequence
Hinh 3. Két qua phan tich cay pha hé cta ching T1va T8

Chdng T1 cé trinh tw 16S — rRNA twong déng cao nhit véi cac loai Lysinibacillus macroides (99,81%) va
Lysinibacillus fusiformis (99,81%). So sanh d&c diém hinh thai va trinh tw 16S — rRNA v&i cac trinh tw trén cay
pha hé xac dinh chiing T1 1& vi khuan Lysinibacillus sp.. Day la nhitng vi khudn Gram dwong dwoc biét dén cé
kha nidng sinh bao t&r trong didu kién bat lgi v& sinh dwéng, bao t&r clia mot sd lodi thudc chi vi khuén
Lysinibacillus da dwoc phéat hién c6 thé b4t mau thudc thir safranine hodc fuchsin (Liu et al., 2019), diéu nay c6
thé 14 nguyén nhan gay nham Ian & bwéc nhudém Gram ban dau xac dinh chiing T1 1a Gram am. Sau két qua
dinh danh sinh hoc phan t& thi ching T1 d& dwoc thwc hién nhuém Gram lai véi két qua Ia Gram dwong. Tinh
&ng dung trong nudi tréng thy san cla Lysinibacillus macroides d& dwoc dé cap véi kha nang anh hudng tich
cwc dén dap ng mién dich va khang bénh do Streptococcus iniae clia ca chém (Trwong Thi Hoa et al., 2020).
Chading T8 ¢6 trinh tw ma héa 16S — rRNA twong ddng cao nhat véi loai Rhodopseudomonas palustris (100%)
nén chdng T8 |& loai vi khudn Rhodopseudomonas palustris. Day 1a vi khuan tia quang hop khong lwu huynh
dwoc ing dung rong rai trong x& ly méi trwedng. Trong nubi trdng thay san R. palustris cho thay kha nang xt ly t6t
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cac khi doc nhww NO; °, NO3 ~ va H,S. Nghién clru cta Peirong va Wei (2013) da st dung b loc sinh hoc dang
tang so6i két hop cb dinh vi khudn Rhodopseudomonas palustris dé loai bd amoniac va duy tri strc khde cé trong
hé théng nubdi trdng thay san tudn hoan, két qua cho thay chat lwgng nwéc va hiéu suét xt ly amoniac dwoc cai
thién, v&i ty 18 loai bd tdng NH3-N 1a 80 — 95%. Nhw vay chiing T8 phil hgp véi muc dich nghién ctvu dé ra ban dau.

Két qua khao sat kha nang xtr ly sulfide cia Rhodopseudomonas palustris (T8) diéu kién ngoai ao nudi
Bang 5. Kha nang xt ly sulfide ctia Rhodopseudomonas palustris trong diéu kién ngoai ao nuéi.

Chi tiéu theo doi Trwéc xwv ly Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7

Luwong sulfide con lai (mg/L) 1,716 1,638 1,464 1,196 0,911 0,670 0,340 0,162

Sau 7 ngay xt ly ao nuéi tém v&i ching T8 thi lwong sulfide trong ao gidm lién tuc tir 1,716 mg/L xubng con
0,162 mg/L (hiéu suét dat 90,56%). Trong hai ngay dau, chang T8 thich nghi v&i diéu kién moi trwéng nudc & ao
nudi nén lwong sulfide giam cham chi dat trung binh 0,126 mg/L mdi ngay. O ngay thtr 3 dén ngay thir 6, lwong
sulfide gidm nhanh trung binh 0,281 mg/L mdi ngay la do ching T8 b&t dau tang sinh nhanh va khir sulfide c6
trong méi tredng nwac manh. Tuy nhién, & ngay thir 7 nhan thay Iuong sulfide dwoc ching T8 x& ly cham lai dat
0,178 mg/L. Diéu nay c6 thé Iy giai 1a & nhitng ao nudi tréng thay san thi lveng sulfide lién tuc dwoc sinh ra do
céac loai thiy san trong ao nudi thai phan, thirc an dw thira l&ng dong, hoat déng phan huy clia hé vi sinh day
ao... Vi thé, lwong sulfide ludn dwoc duy tri & mot ndng d6 tdi thiéu nhat dinh. M&t khac, vi khuén
Rhodopseudomonas palustris dwgc biét dén véi kha nang da dang vé& sinh dwéng (Hunter et al., 2009). Trong d6
ham Iwong sulfide anh huong trwe tiép dén qua trinh tang sinh cda chung theo con duo’ng quang hop, voi viéc
str dung cac hop chat khir ctia Iwu huynh lam chét cho dién ttr. Khi ndng d6 sulfide giam xudng murc t6i thiu, vi
khuan tia quang hop cé xu huwéng thay ddi con dwdng sinh dwéng theo hwéng cé lgi. Do d6 chuyén dan tiy
quang hop sang st dung cac hop chét hitu co phi hop hon cho qua trinh sinh trwéng va phat trién.

KET LUAN

Tw 20 mau nwéc thu & cac ao nudi thly san tai thj x4 Dong Hoa, tinh Pha Yén da phan lap dwgc 8 chang vi
khuan c6 kha n&ng x(r ly sulfide. Trong d6, ching T1 va T8 c6 kha n&ng tang sinh va x& ly sulfide tét & néng d6
sulfide 10 mg/L, trong méi trwdng bd sung mudi NaCl tir 0 — 40%o, pH tir 6 — 7, dd roi ttr 1500 — 3000 LUX. Két
qua dinh danh dwoc ching T1 Ia Lysinibacillus sp. va chiing T8 1a Rhodopseudomonas palustris. Chang vi khuan
Rhodopseudomonas palustris c6 kha nang loai bé 90,56% Iwgng sulfide trong moi trwc‘mg nwéc nubi trdng thl]y
san ngoai thuc té sau 7 ngay. Vi vay chiing Rhodopseudomonas palustris co kha nang xt ly sulfide hiéu qua va
ti&m nang ng dung cao trong nudi trdng thay san, gép phan cai thién chat lwong méi trwdng ao nudi thay san.
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SUMMARY

In aquaculture, controlling sulfide content in the water environment is a very important issue because this is a
deadly agent for aquatic animals and also causes a foul odor in the pond. In this study, non-sulfur photosynthetic
purple bacteria were isolated and selected from 20 water samples in aquaculture ponds in Dong Hoa town, Phu
Yen province. The result was the isolation of 8 microbial strains labeled T1, T2, ... T8 that have the ability to
process sulfide, of which strain T8 was identified by molecular biology as Rhodopseudomonas palustris. Under
anaerobic conditions with natural light, strain T8 has a high ability to remove sulfide (96.7% sulfide when grown
in an environment with a sulfide content of 10 mg/L). At salt concentrations from 0 to 40%o, strain T8
proliferates well and reaches densities from 4.57 Log;, CFU/mL (equivalent 3.72 x 10* CFU/mL, at salt
concentration 40%o) to 7.31 Logio CFU/mL (2.04 x 10" CFU/mL, at salt concentration 10%o). pH conditions from
6 to 7, and illuminance from 1500 to 3000 LUX (continuous illumination 24/24 hours) are most suitable for
strain T8 to proliferate with a high density of 9.67 to 9.83 Log;, CFU/mL (5.01 to 6.76 x 10° CFU/mL). The
ability of strain T8 to remove sulfide from actual ponds was found. After 2, 4, and 7 days of treatment, the
amount of sulfide in aguaculture ponds decreased from 1.716 mg/L to 1.464 mg/L, 0.911 mg/L, and 0.162 mg/L
(90.56% reduction). Thus, the bacteria Rhodopseudomonas palustris (T8 strain) has high potential for practical
application in implementing effective sulfide treatment in aquaculture water environments.

Keywords: Aquaculture, isolated, photosynthetic purple bacteria, Rhodopseudomonas palustris, sulfide.
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