Nghién ciru khoa hoc cong nghé

Panh gia kha ning khir mui chudng trai chin nudi
ciia mot so chung vi sinh phéan 13p tir quan ddo Trudng Sa

Bui Thj Thu Ha', Nguyén Ha Trung', Nguyén Thi Tam Thu',
Lé Huy Hoang', Nguyén Thu Hoai?, Pham Kién Cudng!

Vién Cong nghé méi/Vién Khoa hoc va Cong nghé quan su;

2Trung tdm Nhiét déi Viét-Nga.

“Email: phamkiencuong83@gmail.com

Nhdn bai: 22111/2022; Hoan thién: 12/01/2023; Chdp nhén ddng: 13/01/2023; Xudt ban: 28/4/2023.
DOI: https://doi.org/10.54939/1859-1043.j.mst.86.2023.79-85

TOM TAT

Nghién ciru ndy phdn ldp dwoc 4 chung c6 hoat tinh oxi hoa HaS va 6 ching cé hoat tinh oxi
hoa NH;3 tir cdc mau dat, nuée thai chan nudi trén quan ddao Trieong Sa. Ching vi khudn ¢6 kha
nang khu khi gay mui tie chuoéng trai chan nuoi (HzS, NHa) duoc sang loc, sur dung moi truong
khodng dich thé thiosulfate c6 bé sung nguon co chdt cao nim men, glucose va moi truong
khodng Vinograxki c6 bé sung glucose, citrate. Két ‘qua thu dwogc cho thay, ching dwoc phan lgp
c6 kha nang lam giam pH trong moi truong nuoi cdy xuong pH 4 — —pH 5, kha nang chiu nong do
NaCl 30 g/l, chiu nhiét phir hop véi diéu kién trén cdc ddo thudc quan ddao Trwong Sa. Trong do,
ching AOBN4 ¢6 hiéu sudt xir Iy ammoni dat 73% va ching SOBS9 ¢6 khd nang chuyén héa
thiosulfate thanh ion sulfate dat 5,9 mg/ml. Két qua nay cho thay, cdc chung phan ldp dwoc co
hiéu qua khir miii va cé tiém nang dé iing dung cho san xudt ché pham khir mii cho hoat déng
chan nuéi trong diéu kién bién ddo.

Tir khoa: Vi khuén di dudng; Oxi héa ammonia; Oxi héa sulfide.
1. MO PAU

Chat thai, nudc thai tir hoat dong chan nuéi, dic biét 1a nudi lon 1a mot ngudn gy 6 nhiém
mdi truong nghiém trong. Cac ngudn thai niy phat sinh cac hop chat khi gdy mui nhu ammonia
(NHs), hydro sunfide (H2S), mercaptan (CH.S), carbonic (CO), methane (CHa) gy 6 nhiém
khong khi, anh huong dén strc khoe con ngudi va moi truong. Nhimg khi doc va gy mui nay
chu yeu dugc tao ra boi hoat dong cua vi khuan trong trong céc bé chtra phan, nude tiéu ciing
nhu cic chit thai khac tir chudng trai chin nudi. Trong dé, vi khuan khir sulfate chuyén hoa
sulfate (SO4? ) thanh hydro sulfide (H2S) c6 tinh &n mon bé tong va vt li¢u kim loai, la khi gdy
mui tring thdi, tac nhan nguy hiém trong méi truong do doc tinh dbi véi sirc khoe con nguoi.
Bén canh d6, trong qué trinh phéan hity céc chat hitu co tir phan chudng, nudc tiéu, khoang 60%
nito dugc gidi phong ¢ dang NHs gay doc va mui khai déc trung [1].

Hién nay, cong nghé va bién phap dé loai bo khi HoS va NH3 khé ap dung rong rai do chi phi
cao va qué trinh van hanh phirc tap, khong phu hop voi nhitng ving cach xa dit lién. Gan day,
bién phap kiém soat sinh hoc duge quan tim nghién ciru va phat trién vi ¢6 wu diém dé sir dung
va hiéu qua. Trong giai phap sinh hoc dé loai bo khi gdy mui phat sinh tir 6 nhiém chét thai hiru
co str dung nhém vi sinh vat oxi héa HzS (Sulfide oxidizing bacteria, SOB) va NH; (Ammonia
oxidizing bacteria, AOB) [2, 3]. SOB c6 vai tro quan trong trong viéc loai bo khi HzS va chuyén
hoa cac hop chét cua luu huynh tir cac ngudn 6 nhiém, dic biét 1a phan vat nudi & cac trang trai
[2]. SOB c6 thé duoc sir dung dé loai bo sulfide trong pha nudc va pha khi [2]. Cac chung vi sinh
vt SOB gdm chung vi khuén tu dudng Thiobacillus thioparus, ching Thiobacillus denitrificans,
Thiomona sp. [4, 5], cac vi khuén di dudng chi Xanthomonas, Pseudomonas, Halomonas,
Klebsiella [4], Bacillus sp. BN53-14, [6] Pseudomonas sp. PRK786 [6].

Céc vi khuan nitrat héa tu dudng chuyén hoa NHs thanh NOz, NOs™ va thanh N. Nhimng
chung nay kho sinh truéng trong moi trudng cé6 nong do NHs va chat hiru co cao [7]. Trong khi
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d6, vi khuan di dudng sir dung ngudn C bén ngoai chuyéq hoa NHs tur cac ngu(‘}n 6 nhiém. Hién
nay, chung Bacillus sp d& dugc nghién ctru xtr Iy NH3z & nong do cao [8]. Mot s6 chung Bacillus
nhu Bacillus subtilis A1[9], Bacillus methylotrophicus L7 [10], Bacillus cereus X7 [11], Bacillus
licheniformis [12] la cac chung c6 kha néng nitrat hoa cao. Chung Bacillus sp. K5 c6 thé chuyén
hod ammoni thanh nitrit nho' enzym hydroxylamine oxidase (HAO) [13]. Thyc té sir dung cac
chung vi sinh xur ly khi gy mui tir chat thai chan nuéi cho thay chung vi sinh vat di dudng co lgi
thé hon so v&i cac chung vi khuan ty dudng do c6 thé phat trién nhanh trén cic ngudn co chét
khac nhau.

Nhiéu nghién ctru trén thé gi6i va trong nudc cho thay cac vi sinh vat oxi hoa H>S va NH;z c6
val tro quan trong trong viéc xu ly khi thai phat sinh tir chat thai chan nu6i. Tuy nhién, céc
nghién ctru theo hudng nay chua duge thue hién cho nhitng ving mién xa dat lién va hai dao. Vi
vay, nghién ctru ndy duoc thuc hién dé phér} lap yé sa:lng loc céc chung vi §inh vat ban dia c6 hoat
tinh oxi héa H2S va NHs, timg dung san xuat ché pham khir mui cho chuong trai chan nuéi dung
cho cac don vi trén viung ddo Truong Sa

2. NGUYEN VAT LIEU VA PHUONG PHAP
2.1. Nguyén vat liéu

Méu dat, nudc, chit thai chin nuéi dugc thu thap tai khu vyc gan vi tri xr 1y chat thai chin
nuoi trén cac dao thudoc quan dao Truong Sa, huyén Khanh Hoa, Viét Nam bao gom 04 mau
thudc dao Truong Sa (TSL): 8°38'46.56"Bac, 111°5521.07"Dong; 04 mau thugc dao Song Tur
Tay (STT): 8°38'46.55"Bac, 111°5521.08"Dong. Cac mau dugc dung trong chai thuy tinh vo
trung va bao quan lanh dén khi phan tich.

Moi truong 1 (9/1): KoHPO4: 2,0; KH2PO4: 2,0; NH4CI: 0,4; MgCl2.2H20 0,2; CaCl,.2H:0:
0,2; glucoza: 2,0; NaCl: 20; Na;S:0s: 10; pH 7,5 [6].

Moi truong 2 (9/l) KeHPO4: 2,0; KHzPO4: 2,0; NH4CI 0,4; MgCl2.2H20: 0,2; FeSO4-7H:0:
0.01; CNM: 5,0; NaCl: 20; Na»S>03:10; pH 7,5. M6i truong thach bo sung thém agar 20g/1 [14].

Moi truong 3 (g/l): NH4CI: 0,5; CH3sCH2ONa: 1,0; MgSO,-7H20:0,05; K:HPO4: 0,2; NaCl:
20; MnS0O4-4H,0: 0,01; FeSO4: 0,01; pH 7,2) [11].

Moi truong 4 (g/l): (NH4)2SOs 1,0; KeHPOs: 1,0; MgSO47H0. 0,5; FeSOs 0,04,
CaCl;-2H;0. 0,5; NaCl: 20; glucoza: 2, pH 7,0 (khoang Vinograxki). Méi truong thach bd sung
thém agar 20 g/l.

2.2. Phwong phap

Phdn ldp va sang loc: Cac méu thu thap dugc lam giau trén cac moi truong theo muc 2.1,
diéu kién nhiét dg 40 °C, nudi cdy ldc 150 vong/phut trong thoi gian 5 ngy, binh ¢6 vi sinh vat
phat trién duoc cdy truyén sang moi truong méi. Thi nghiém dugc lap lai 3 lan. Dich nudi cdy
duoc trai trén thach dia ¢ cung diéu kién, thu nhan cac khuan lac. Cac khuan lac dugc nudi trong
moi trudng dich thé & nhiét d6 40 °C trong 5 ngay. Xac dinh pH cta dich nudi ciy (theo TCVN
6492:2011).

A)nh huong ciia mot s6 yéu té moi truong dén sinh truéng: Cac yéu td méi truong khao sat
bao gom pH (5 - 9), nhiét d6 (30 °C — 45 °C), nong do NaCl (10 g/1 - 30 g/1). Cac chung vi khuin
dugc cdy 1% vao méi truong dich thé & cac didu kién nghlen clru trong 5 ngay véi toe do lac 150
vong/phut. Xéc dinh kha ning sinh truéng cua vi khuin bang do mat dé quang & budc séng 600
nm (ODeoonm).

Anh huéng ciia mét sé yéu t6 méi truong dén hoat tinh: Cac yéu té moéi truong khao sat bao
gdém pH (5 - 9), nhiét d6 (30 °C — 45 °C), nong d6 NaCl (10 g/l - 30 g/l). Cac ching vi khuan
dugc ciy 1% vao moi truong 2 va méi trudng 4 & cac didu kién nghién ciru trong 5 ngdy voi toe
d6 14c 150 vong/phat. Hoat tinh ctia chung SOB va AOB dugc danh gia thong qua ham luong
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SO,? tao thanh va ham luong NH,* con lai trong moi truong nudi cay.

Pdnh gid kha nang khir mii (H2S, NHz): Chung vi khuan dugc nudi trong méi truong dich
thé, lic 150 vong/phut & 40 °C trong 5 ngay. Hiéu qua xir Iy H2S, NH; duoc xac dinh thong quan
ham luong SO4%, NH4* (theo 9038 Method, TCVN 6179-1-1996) so v&i mau déi ching khong bd
sung vi sinh vét.

Xdc dinh kha nang phdn gidi gelatin, tinh bét, CMC: Nudi cdy cac ching trén méi truong
thach dia chira nguon C 1a gelatin, tinh bot va CMC tuong tmg. Sau 48 h, hoat tinh phan giai cac
chat dugc xac dinh bang nhudém véi co chat tuong tng 1a (NH,),SO4 bio hoa, dung dich lugol
(1% Kl va 0,1% I,) va dung dich do6 Congo 0,2% [14].

Pinh danh cdc ching phan ldp dwoe: Cac ching phan 1ap dugc dinh danh bang giai trinh tu
16S rRNA. Cac chung vi khudn dugc nudi cdy trén dia thach dé tao cac khuan lac riéng r&. Tir
cac khuan lac, sinh khoéi vi khudn duge léy dé tach DNA téng s6 theo kit Genomic DNA
Extraction. DNA tdng s6 thu dugc dugc kiém tra bang dién di trén gel agarose 1% trong dém TAE
1X. Cac doan DNA téng sb du diéu kién duogc sit dung lam khuo6n dé nhan doan gen 16S rRNA.

DNA tdng s6 duoc dung dé 1am khuén nhan doan gen 16S rRNA/26S rDNA véi cac thanh
phan gdm primers (F/R), Tag polymerase, DNA, Buffer, dNTP, H,0. Phan (mg PCR duoc thuc
hién theo quy trinh 35 chu ky nhu mé ta trudc day [15] sit dung cip mdi 27F (5'-
AGAGTTTGATCCTGGCTCAG-3') va 1492R (5'-GGTTACCTTGTTACGACTT-3’). Céc san
phim PCR dugc lam sach bang kit lam sach DNA. San phdm sau khi 1am sach dugc guri di giai
trinh tu trén thiét bi Illumina. St dung phan mém Blast dé so sanh trinh tu trén ngén hang gen va
phan mém Mega6 dé xdy dung cdy phat sinh ching loai. Cac ching dugc lya chon dugc dang ky
ma s6 trén ngan hang gen NCBI.

Xt Iy két qua: két qua duoge xir 1y thong ké ANOVA ctia phan mém excel ciia Microsoft véi
d tin cay p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Két qué phan lap va sang loc
Bing 1. Pic diém ciia cdc ching phén ldp.

TT | Ky hiéu pH pH Mau sic khuén
ching | bandiu | dichsau lac
nudi cay
1 SOBS1 7.5 7,88 Vang chanh
2 | SOBS2 75 6,97 Vang nhat
3 | SOBS3 75 7,81 Khéng mau
4 | SOBSs4 75 7,20 Khéng mau
5 | SOBS5 75 7,18 Cam
6 | SOBS6 75 6,08 Hoi xdm
7 | SOBS7 75 7,58 Tring
8 | SOBS8 75 6,51 Tring
9 | SOBS9 75 5,05 Hoi niu
10 | AOBN1 7,0 3,92 Kem sira
11 | AOBN2 7,0 3,98 Kem tring
12 | AOBN3 7,0 4,04 Kem
13 | AOBN4 7,0 3,77 Kem
14 | AOBN5 7,0 3,97 Kem
15 | AOBNG6 7,0 4,12 Tring
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Tir 08 mau dét, nudc va chat thai chan nudi thu dugc 15 ching, trong d6 9 ching (SOBS1-
SOBSY) trén méi truong co co chét thiosufate va cao nim men va 6 ching (AOBN1-AOBNG)
trén moi truong cd co chat ammoni sulfate. Dic diém cta cac ching dugc trinh bay trén bang 1.

Két qua trén bang 1 cho thy trong 9 chung phan lap dugc trén moi truong chira thiosufate va
cao nam men, c6 4 ching lam giam pH dich nuéi cay (gom chung SOBS2, SOBS6, SOBSS8 va
SOBSY), trong do, chung SOBS9 ¢6 gia tri pH dich nudi cay thap nhat (pH 5 ,05). Trén moi
truong c6 nguén ammoni sulfate, 6 chung phén lép duoc déu lam giam pH dich nudi ciy twong
duong pH 4, trong do, gia tri pH dich nudi cay thap nhat 1a chung AOBN4 (pH 3,77), do cac vi
khuén nitrat héa chuyén hoa NH3 thanh NO,", NO3™ va cubi cung thanh Nz. Qua sang loc, chung
SOB9 va ching AOBN4 duoc sir dung trong céac thi nghiém tiép theo.

3.2. Anh hudng ciia mdt s6 yéu t6 mdi trwong dén sinh truéng cia cac ching
Pé xac dinh anh huong cia cac yéu t6 moi trudng dén sinh truong cta ching SOBS9 va
AOBNA4, cdc chung dugc lya chon dugc nudi cdy trong moi trudng thich hop & cac diéu kién pH,

nhiét do, nong d6 NaCl khac nhau va tién hanh do d duc (ODsoonm). Két qua dugc trinh bay trén
hinh 1.
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Hinh 1. Anh huong cia pH (a), nhiét @6 (b), nong dé NaCl (c)
dén sinh truéng cia ching SOBS9 va AOBNA.

Két qua trén hinh 1, ching SOBS9 va ching AOBN4 déu sinh truéng tot trong dai pH 6 dén
pH 9, két qua nay phu hop voi két qua nghién ctru cia tac gia Ardiansyah, 2020 [16], khoang
nhiét do, nong d6 NaCl phu hop cho sinh truéng cta 2 ching tir 30 °C — 40 °C va 20 g/l - 30 gll.
Chung SOBS9 va AOBN4 chiu dugc nng d6 NaCl dén 30 g/l (twong duong ndng dé NaCl cua
nude bién xa bd). Tuy nhién, & méi trudng c6 pH thap toc do sinh truong ciia cac ching thap.
Diéu kién thich hop cho sinh truéng cua ching SOBS9: pH 6 -7, 30 °C, 20 g/l NaCl; ching
AOBN4: pH 6 -7, 35 °C, 20 g/l NaCl.

3.3. Anh huéng ciia mot so6 yéu t6 méi truong dén hoat tinh ciia cac chiing

Hoat tinh ciia cac ching dugc danh gia thong qua su thay déi ~ham luong cac chat ban dau co
trong moi truong (NH4") va ham lugng sulfate sinh ra khi nudi cdy vi sinh vat ¢ diéu kién phong
thi nghiém. Nudi ciy cac chung vi khuan SOBS9 va chung AOBN4 trong moi truong ¢6 néng do
Na,S,03 109/l va (NH4)2SO, 1g/1. Mau ddi chimg c6 bd sung co chit nhung khong bd sung vi
sinh vat. Sau 5 ngay nudi lic 150 vong/phut & cac diéu kién pH, nhiét do va n6ng d6 NaCl khac
nhau, phan tich ham ammoni va sulfate. Két qua dugc trinh bay trén hinh 2.

Két qua hinh 2 cho thdy, hoat tinh cta ching SOBS9 cao ¢ pH 6- pH 9, két qua nay ciing
tuong dong voi nghién clru clia tac gia Ardiansyah, 2020 vé hoat tinh cac ching phén 1ap dugc tir
dam nudi tom, ham lugng sulfate sinh ra dat 8 mg/ml. Hoat tinh ciia ching SOBS9 dat cao nhat
tai pH 7 (5,9 mg/ml) cao hon so véi ching Bacillus sp. TS03 c6 ham luong sulfate sinh ra trén
ngudn co chat CNM tir 0,04 mg/ml - 0,08 mg/ml/ngay [14].
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Hinh 2. Anh hieong ciia pH (a), nhiét g (b), nong @é NaCl (c)
dén ham lwong SOZ(mg/ml) va hiéu sudt (% giam) NHas*.

Hiu suét xir 1y (% giam) ammonia ctia ching AOBN4 dat 70% - 73% ¢ pH 7, 35 °C va nong
do NaCl 10 g/l, tuy nhién, ¢ nong d6 NaCl 30 g/I, hi¢u suat xu 1y cua chung AOBN4 dat 60%. So
sanh vo1 két qua nghién ciru cua tac gia Zhang Duoying, 2013 [17] v6i nong do NH4* ban dau la 5
mg/l cho thay chung AOBN4 cho thay kha nang xtr Iy NH4* ¢ nong d¢ ban dau cao hon (1 g/l).

3.4. Pinh danh cac chiing

Viéc dinh danh cac ching dwa vao két qua nhuém Gram, quan sat hinh thai t& bao va gidi
trinh tu doan gen 16S rRNA. Sau khi gidi trinh tv doan gen 16S rRNA, so sanh trén ngan hang
gen NCBI bang cong cu Blast cho thay trinh tw doan gen 16S rRNA cuia chung N4 c¢6 trinh tu
doan gen 16S rRNA twong déng 100% véi trinh tu doan gen 16S rRNA ciia cac chiing Bacillus
subtilis DSM 10; IAM12118; JCM 1465 va tuong dong cao nhat voi ching B. tequilensis 10b.
Trinh tu 16S rRNA cua chung S9 ¢6 trinh tir 16S rRNA tuong dong cao nht 96% véi cac chung
thudc loai Priestia megaterium (trudc day la Bacillus megaterium). Cac ching dugc nhuém
Gram va quan sat hinh thai khuan lac va hinh thi t€ bao duéi kinh hién vi dién tir quét (SEM)
hinh 3a, 3b.

s .- 1] IMS-N SE(M

Hinh 3a. Hinh thdi khudn lac, nhuém Gram va hinh théi té bdo ching AOBN4.
o= Y R g YO AR R

Hinh 3b. Hinh thdi khudn lac, nhuém Gram va hinh thdi té bao chiing SOBS9.
Chung SOBSY, ching AOBN4 1a chung Gram duong, dang que ngén.
Mot s6 dic diém ctia ching SOBS9 va ching AOBN4 duogc trinh bay trén bang 2.
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Bing 2. Ddc diém ciia chiing SOBS9 va chiing AOBN4.

Pic diem Chiing N4 Chiing S9
Hinh thai té bao Que ngin Que ngin
Mau sic Kem Hoi ndu
Ho héap hiéu khi + +
Sinh truéng 35°C 30°C
NaCl 20 g/l 20 g/l
pH 6-7 6-7
Nhuom Gram Gram + Gram +
Thuy phén tinh bot + +
Thiy phan CMC ++ -
Thuy phan gelatin ++ +
Catalase + +

Cha thich: +: co; -: khéng
Bacillus pumilus ATCC 7061

_: Priestia sp. SOBS9
Priestia megaterium ATCC 14581SOBS9

Priestia megaterium NBRC 15308

Bacillus tequilensis 10b

Bacillus sp. AOBN4

Bacillus vallismortis DSM 11031
Bacillus velezensis FZB42SOBS9

—: Bacillus amyloliquefaciens MPA 1034

Bacillus subtilis IAM 12118

Bacillus subtilis BCRC 10255
Bacillus subtilis DSM 10SOBS9

[r— Bacillus subtilis NBRC 13719

001 b Bacillus subtilis JICM 1465
Hinh 4. Cay phat sinh chiing loai ching SOBS9 va chiing AOBN4.
4. KET LUAN

Pa phan 1ap dugc chung SOBS9 va ching AOBN4 ¢6 hiéu qua khir mui H,S va NH3. Ching
SOBS9 va ching AOBN4 c6 pH dich sau nudi ciy twong tmg 5,05 va 3,77; ham luong ion
sulfate tao ra cia ching SOBS9 dat 5,9 mg/ml, hiéu suat xir Iy ammonia cta ching AOBN4 dat
73% sau 5 ngdy nudi cdy. Diéu kién thich hop cho nhan giéng chung SOBS9: pH 6 -7, 30°C,
NaCl 20g/1; ching AOBN4: pH 6 -7, 35°C, NaCl 20g/I.

Loi cam on: Bai bao dwgc hoan thanh voi sw hé tro vé kinh phi ciia dé tai cap Bo Quéc phong: Nghién
curu khu hé vi sinh vdt phan bo tai khu vue quan dao Truong Sa co kha nang xir Iy chat thai hitu co gdy o
nhiém moi truong. Mda so: KCB-TS-05.
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ABSTRACT

Assessment of removal of the odor compounds from livestock (H.S, NH3)
of some microbial strains isolated from Truong Sa islands

In this study, 4 strains with the activity of sulfide oxidation and 6 strains with the
activity of ammonia oxidation were isolated from samples of soil, and livestock
wastewater on Truong Sa Islands. The strains that removed the volatile odorous
compounds (ammonia, hydrogen sulfide) were cultivated on either thiosulfate agar
supplemented yeast, glucose or Vinograxki media added with glucose, and citrate mineral.
The results showed that the strains (AOBN4, SOBS9) have the ability to reduce pH in the
culture medium to pH 4 - pH 5, are resistant to NaCl concentration of 30 g/l, are heat
resistant at 40 °C, which are suitable for the conditions on the Truong Sa islands. On the
other hand, AOBN4 has an ammonia removal efficiency of 73% and SOBS9 has the ability
to convert thiosulfate to sulfate ion up to 5,9 mg/ml. These results indicate that the isolated
strains have effective deodorization (NHs, H,S) and the potential to be applied to the
production of microbial preparations for livestock waste treatment in islands.

Keywords: Heterotrophic bacteria; Oxidizing ammonia; Oxidizing sulfide.
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