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Livestock manure contains high amounts of protein, starch, and
cellulose which are products of living organism’s metabolism. The
odorous gases from these constituents generally contain H,S and NH3
which causes significant negative impact on human health, especially
in outdoor training conditions. Many studies illustrated the great
potential of microorganisms in removing odorous gases from
livestock manure. The main objective of this study was to screen
some NHs and H,S degrading strains that showed the efficient bio-
degradation of organic waste in order to manufacture the odor-
reducing product. Five strain was isolated with different NH3, HjS
removal as well as cellulose, protein, and starch degradation. In detail,
the NH; (736 mg/m® of the initial concentration) and H,S (108.5
mg/m? of the initial concentration) removal efficiency reached 28-
42% and 32-55% respectively. They were also determined to belong
to Bacillus (4 strains) and Pseudomonas genus.
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Chat thai vé sinh

Chat thai vé sinh chtra ham luong cao cac chat protein, tinh bot va
cellulose la san phiam ciia qua trinh trao d6i chat cua co thé. Cac chat
nay khi bi phan huy s& sinh ra mui H,S, NH3 gy anh huéng khong
t6t dén sirc khoe con ngudi, dac biét trong didu kién huan luyén da
ngoai. C6 nhidu nghién ctru da danh gia hiéu qua khir mui cua céc
chung vi sinh vat tng dung khir mai chét thai chin nuéi. Nghién ciu
nay trinh bay mot s két qua nghién ctu tuyén chon cac chung vi
sinh vat cé kha nang khir mui H,S, NH3 va co hoat tinh phan huy céc
hop chat hiru co dé 1am ngudn nguyén liéu tao ché pham khi mui.
Két qua da tuyén chon duoc 5 ching ¢ kha ning oxy héa amonia va
thiosulfate cling nhu phan huy protein, tinh bot va cellulose ¢ cac
murc d6 khac nhau. Trong 5 chung tuyén chon dugc ¢6 4 chung thudc
chi Bacillus va 1 chiang thudc chi Pseudomonas. Ca 5 chung nay c6
kha nang khir mui HzS va NHs & mau gia dinh véi cac hiéu suét khac
nhau, tir 28-42% ddi vé&i khi NH3 véi ndng d ban dau 736 mg/m3 va
tir 32-55% ddi vai khi H,S voi ndng d6 ban dau 1a 108,5 mg/m3.
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1. Giéi thiéu

MUi hdi 1a hdn hop ciia cac chét dé bay hoi ma con ngudi ¢ thé cam nhan duoc & ndng do rat
thap, mui gay kho chiu va doc hai dén stic khoe ciia con ngudi nhu HoS, NH3 [1]. Chét thai caa
con ngudi va dong vat c6 mui hoi do qué trinh phan hity chua hoan toan cua cac chat nhu protein,
lipid, carbohydrate va kim loai nang, la chét thai cua qua trinh trao d6i chét trong co thé. Khi cac
chat hiru co trong phan s& bi thdi rira tao diéu kién cho con tring, rudi,... sinh sdi va phat sinh
mui hdi thdi, dac biét 1a mui H2S, gay 6 nhiém khong khi va phién toai cho cudc séng sinh hoat
ctia con nguoi. Trong phan con chira mot lwong vi khuan, vi rat gay bénh va trimg giun séan. ..
[2]. Khi thai ra mdi truong nudc tiéu bi phan hay d& dang tao thanh khi NHz gay mai hoi. Dic
biét, & cac diéu kién vé sinh d& ngoai, chat thai khong dugc xir ly s& gay 6 nhiém méi truong
xung quanh, 6 nhiém khong khi va anh huong dén sac khoe con ngudi. Hién nay c6 nhiéu
phuong phap c6 thé &p dung dé xar ly mai chat thai chin nuéi nhu phuong phap vat 1y, phuong
phap hoa hoc hay sinh hoc. Phuong phép sinh hoc ¢6 wu diém Ia kinh té, than thién voi moi
truong [3]. Céc bién phap str dung céng nghé sinh hoc nhu 1am dém 16t sinh hoc, dung dé 1am
phan u hay b loc sinh hoc [1]; b6 sung lgi khuan B. subtilis vao thic an dé lam giam mai NHz
trong phan [4]. Tuy nhién, chua c6 cdc nghién cau vé viéc xur Iy mui ciia chat thai vé sinh cia
ngudi trong diéu kién vé sinh dd ngoai dé dam bao vé sinh, gitt gin sac khoe cho cac luc luong
lam nhiém vu dic biét. Trong diéu kién hoat dong d& ngoai cua cac hre luong 1am nhiém vu dic
biét thuong phai dung thiét bi vé sinh da ngoai hay hd méo. Vi vay, can nghién ciru dé tao ra ché
pham sinh hoc ¢6 kha ning phan hay chat hitu co va khir mii khi Hz2S, NH3 dé xir ly tai cac khu
vé sinh da ngoai.

Di c6 nhiéu nghién ciu phan lap tuyén chon cac ching vi sinh vat (VSV) ¢ kha nang phan
hity chét thai ciia nguoi va dong vat, dong thoi 1am giam mui caa cac khi sinh ra. Day 1a mét tap
hop cac vi khuan hd tro nhau trong qué trinh phan hay va khir mai cac chét hiru co con lai trong
phan, bao gdm céc chang Lactobacillus, Bacillus [2], [4], [5], Pseudomonas, Saccharomyces,
Lactococcus... [1], [5], [6], Thiobacillus [7]. Mbi chung c6 mot chirc niang khac nhau trong qua
trinh khir mui. Céac chung Bacillus, Saccharomyces c6 kha nang khi mui NHs, H,S, trong khi
chung Lactobacillus, Lactococcus 1am cho pH caa méi truong xudng thap 1am cho khi NHs han
ché thoat ra va ciing lam giam mui [8]. Ngoai ra, trong viéc tao ché pham ciing can c6 cc ching
¢6 kha ning tc ché sinh truong caa cac chung gay bénh, cac chung phan hay nhanh céc chat hitu
co dé xu ly cac chat & nhidm trong chét thai. Trong nghién ciu ndy, cac két qua tuyén chon cac
chang vi sinh vat dé tao ché pham kha mui chat thai vé sinh dugc cong bd.

2. Vit li¢u va phwong phap
2.1. Vt ligu

Vit liéu la cac chang vi sinh vat trong bo suu tap cac chung cua Vién Céng nghé mai. bay la
céc ching dugc phan 1ap tir nguon chét thai chin nudi, c6 kha ning phan huy cac hop chat la
thanh phan cua chat thai sinh hoat nhu protein, cellulose va tinh bot.

Cac hoa chat cta Vién Cong nghé méi dam bao do tinh khiét phan tich (d¢ tinh sach trén
98%) c6 nguon gbc tir Trung Qudc, My, Canada, An Dd.

2.2. Phwong phap
2.2.1. Tuyén chon vi sinh vit [3]

Céc chung c6 kha ning oxi hoa ammonia duoc nudi cdy trén moéi trudng dich MT1 chira (g/1):
NH4CI (1); Na;HPO4 (21,5); KH2PO4 (0,9); Glucose (3); dung dich vi luong (3); pH 6,5 - 7,0 [4].
Céc chang c6 kha ning oxi hoa sulfur dwoc nudi cay trén méi truong MT2 chira (g/l): Glucose
(5), Na:HPO47H.0 (2,27), KH2PO, (1,8), MgCl>:7H20 (0,1), (NH4)2SO04 (1,98), MnCl2-H:0
(0,023), CaCl; (0,03), FeCls-6H20 (0,033), Na.COs (1), NazS:03-5H,0 (15,69), pH 6,5-7,0 [4].
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Méi truong thach bd sung thém 20 g/L agar.

Dé quan sat hinh thai khuén lac, cac chung duoc tién hanh cdy 3 pha trén thach dia. Bé quan
st hinh thai té bao, lay mét it sinh khéi tir khuan lac riéng ré trén dia thach hoa vao 100 uL nudc
v tring, sau d6 1dy 10 pL dich 1am vét boi trén lam kinh, dan déu va cé dinh vét boi, quan sat
dudi kinh hién vi dién tir quét (SEM) & d6 phong dai 10.000 lan.

Céy céc khuan lac riéng r& sang moi truong dang dich dac hi¢u dé danh gid kha nang chuyén
hoa thiosulfate va amoni véi nong d6 ban dau 500 mg/l. Kha ning chuyén hoa thiosulfate va
amonia cua cac chung lya chon véi co chat tuong tng duoc phan tich dya trén khd néng tao
thanh ion sulfate va nong do amonia con lai trong dich nudi cay tuong ung [8]. Kha nang phén
giai tinh bot, protein va cellulose duge xéac dinh bang phuong phép khuech tan dia thach véi méi
truong chira co chat twong tng 1a tinh bot tan, gelatin va CMC véi néng do 1 g/l. Cac chang
dugc nudi cdy trén moi trudng thach chia co chit tuong wng trong 48 gid, sau khi khuan lac moc
trén dia thach, cic dia thach duoc nhuém véi cac thude thir twong tng 1a lugol, amoni sulfate b&o
hoa va dung dich Congo [9]. Kha ning phan giai cac co chat dugc tinh dua trén ty Ié kich thuéc
vong phan giai va kich thuéc khuan lac.

Dich nudi ciy cua cac chung ¢ diéu kién phu hop (vé diéu kién nhiét do, pH, ty I sinh
khéi...) trong 96-120 gior duoc sir dung dé danh gia kha niang khir mui H,S va NHa.

2.2.2. Dinh danh vi sinh vat

Céc ching duoc chup anh khuan lac trén dia thach, anh té bao trén kinh hién vi dién tir quét
(SEM) va mo ta hinh thai khuan lac, té bao dé thiy su khéc biét.

Céc chung vi khuan c6 cac dac tinh mong muén duoc dinh danh bang phuong phap gidi trinh
tu doan gen 16S rRNA. Cac khuan lac thuan khiét duoc su dung dé tach DNA tong sé sir dung
kit Genomic DNA Extraction (ThermoFisher). DNA tong sé thu duge duoc kiém tra bang dién di
trén gel agarose 1% trong dém TAE 1X. Cac doan DNA tong sé dii diéu kién dugc sir dung 1am
khudn dé nhan doan gen 16S rRNA. Thanh phan phan tng PCR (ul): DNA tong s6 1; Buffer 2,5;
Tag polymerase 1; dNTP 2,5; dH2O 16; sir dung Primer 27F (5-AGAGTTTGATCCTGGCTCAG-
3') va 1492R (5'-GGTTACCTTGT TACGACTT-3') ty I¢ 1/1. Phan ing PCR dugc thuc hién theo
quy trinh 35 chu ky nhu mé ta trude day [8]. Cac san pham PCR c6 kich thudc twong tng 1500 bp
dugc 1am sach va giai trinh tu trén thiét bi iSeq100 (Illumina). C4c trinh tu nucleotide hoan chinh
duoc so sanh véi ngan hang dit liéu gen caa NCBI bang céch sir dung cong cu BLAST va xay dung
cay phat sinh chung loai bang phan mém Clustal X.

2.2.3. Phuong phap danh gia hiéu qua khir mui

MBS hinh dugc thiét ké dua trén mo ta cua
Burgos SA [10] (Hinh 1). Str dung cac chit
Na,S va dung dich NH3 dé tao miu gia dinh:
Véi khi HoS: Lay 10 pL dung dich Na,S 13%
va bd sung 10 mL dung dich dém pH 5,0 dé
khi H2S bay l1én. Vé&i khi NHa: Lay 20 pL
dung dich NHsz 25% trong 10 mL dung dich
dém pH 8,0 dé khi NHj thoat ra.

Tao mau gia dinh vao cdc nhya nho, dat
vao trong binh kin 10 L ¢6 1ap cac ng silicon
va 2 van khoa dé khoa khi.

Mau déi chimg: Cing thé tich NayS hoic
dung dich NHs nhung khong b sung vi sinh vat.

Mau thi nghiém: Cuing thé tich cac chat tao
mui va bd sung 10 mL dich nudi chta sinh
khdi vi sinh vat ndng d6 khoang 108 CFU/mL.

RS, 7 a N :
Hinh 1. M6 hinh thi nghiém danh gid hiéu qua khir
mui NH3 va HaS quy mé phong thi nghiém
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Khoéng khi chtra mui tir cac binh dwoc thu bang may hap thu khi HS7-KIMOTO. Lip van thu
khi ctia may vao 1 dau dng silicon va m¢ van khéa, van cta dau silicon bén kia ciing md dé can
b?mg ap suat trong binh thtr nghiém. Khi thu vao duogc hép thu vao cic dung dich khac nhau,
dung dich CdSO, 0,02N dé hap thu khi H,S va dung dich H,SO4 0,1N dé hap thu khi NH;. Bat
maéy véi tbe d6 1 L/phut trong 10 phit dé hap thy hét khi trong binh (theo phuong phap MASA
Method 401 vd MASA Method 701) [11]. Cac dung dich hap thu dugc ding dé phéan tich ham
luong S? va NH4* theo cac phuong phép tuong tng.

2.2.4. Phuong phadp phan tich

- Phén tich ndng d6 khi NHa: Theo phuong phap phan tich amoniac str dung indophenol va so
mau trén thiét bi UV — Vis ¢ budc song 630 nm. Phén tich nong do khi H2S: Bang phuong phap
phan tich SZ sir dung p-amino dimethyl anilin va FeCls, so mau trén thiét bi UV-Vis & budc song
665 nm. Nong do khi H,S va NHs trong binh dugc tinh theo cong thire:

= (a x B)/(Ba x Vo) @

Trong do

C: Nong d6 HaS hodc NHs trong binh, mg/m?

a: Ham lugong HoS hodc NH3 xac dinh theo duong chuén, mg

B: thé tich dung dich miu hap thy, mL

Ba: thé tich dung dich lay dé phan tich, mL

Vo0 - thé tich mau khong khi di dwoc dwa vé diéu kién chuin, m®.

Panh gia hiéu qua xir Iy duge xac dinh bang cong thirc:

S=(T—-t)/T x100 (2)

Trong do, S 1a hiéu qua xu ly mui, %

T 1a néng d6 khi HaS hodc NHs trong binh dbi chimg khong bd sung vi sinh vat, mg/m?

t 1a nong d¢ khi HoS hodc NHs trong binh thi nghiém c6 bd sung vi sinh vét, mg/m?

- Ham lugng sulfate tao thanh trong dich nudi cay duogc xac dinh theo phuong phap SMEWW
4500 SO, 2 E.

- Ham luong amoni trong dich nudi cy dugc phan tich theo TCVN 5988-1995.

3. Két qua va thao luan
3.1. Tuyén chen vi sinh vat

Tir bo suu tap gidng cua Vién Cong nghé moi di chon ra dugc 5 chang ¢6 kha ning oxy hoa
thiosulfate va amonia. Céc chung tuyén chon duoc bao gom: chung B3 va B15 vira ¢6 kha ning
oxy hda amonia, vira c6 kha nang phan huy ca tinh bot va cellulose; chung S1 va S10 c6 kha
ning oxy hoa thiosulfate nhung kha ning phéan huy tinh bot va cellulose thap hon, chung N11 ¢6
kha ning oxy héa amonia manh nhat nhung kha ning phan huay tinh bot va cellulose yéu hon. Tét
ca céc chung duoc lya chon déu ¢ kha nang phan hay tinh bot, cellulose va protein & cac mirc do
khéac nhau. Két qua vé kha ning oxy héa amonia va thiosulfate, hoat tinh phan hiy protein, tinh
bot va cellulose dugc trinh bay trén Bang 1.

Bang 1. Pdac tinh ciza mét sé chiing phan ldp dwoc

TT Ky Kha ning Khanang Khanang Khanang Kha ning M4 sb ding ky
hiéu oxy héa oxy héa phan hiy phanhiay  phan hay trén GenBank

chiing amonia thiosulfate protein tinh bt cellulose
1 B3 ++ + ++ ++ +++ OR094453
2 B15 ++ + ++ ++ ++ OR523604
3. S1 + +++ + + ++ 0Q842862
4 S10 + ++ + + ++ 0Q842900
5 N11 +++ + + ++ + OR523602

Céc chung duoc lya chon s& duoc dinh danh bang hinh thai té bao, hinh thai khuan lac va giai
trinh tu doan gen 16S rRNA va nudi cay thu sinh khoi dé danh gia hi¢u qua khir mui NHs va H.S.
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3.2. binh danh cac chang vi sinh vt

Nim chung vi sinh vat dugc lya chon dé nghién ciru tiép da dugc tich DNA tong sb bang kit
tach DNA Genomic DNA Extraction cua Thermo Fisher. DNA tong sé duoc ding 1am khuén dé
nhan doan gen 16S rRNA bang cap mdi 27F/1492R. San pham PCR duoc kiém tra trén gel
agarose, lam sach va gui di giai trinh ty trén thiét bi iSeq100 (Illumina). Cac trinh ty nucleotide
nhan duoc dugc so sanh vai cac trinh tu di cong bd trén ngan hang gen cia NCBI bang céch sir
dung cbng cu BLAST. Trinh tu doan gen 16S rRNA cua cac chung lua chon va cac chuang cé lién
quan gan giii duoc sir dung dé xay dung cay phat sinh chung loai dua vao phan mém Clustal X.
Cay phaét sinh chuang loai duoc trinh bay trén hinh 2.

Két qua nhan duogc cho thay chimg N11 tuong dong 99,79% véi cac ching thudc chi vi khuan
Pseudomonas nén dugc dat tén la Pseudomonas sp. N11. Chung B3 c0 trinh ty 16S rRNA tuong
dong 99,93% véi trinh ty 16S rRNA cua cac loai Bacillus velezensis, tuong dong 99,72% véi loai
B. subtilis, twong dong 99,79% véi loai B. amyloliquefaciens, tuong dong 99,65% véi chang B.
vallismortis nén duogc dit tén 1a vi khuan Bacillus sp. B3. Chung B15 ¢ trinh tu 16S rRNA twong
ddng trén 99,52% véi trinh tu 16S rRNA cua cac ching thudc chi Bacillus nén duoc dat tén 1a
Bacillus sp. B15. Chang S1 ¢4 trinh ty 16S rRNA twong dong trén 98,79% véi trinh tu 16S rRNA
cua cac chang thuoc chi Bacillus nén dwoc dat tén la Bacillus sp. S1. Chuang S10 cé trinh tu 16S
rRNA twong dong 99% véi cac chang thudc chi Bacillus nhu B. tropicus, B. paramycoides, B.
luti... nén duoc dat tén la Bacillus sp. S10. Tuy trinh tu 3 chung S1, B3 va S10 c6 trinh tu kha
tuong dong nhung két qua phan loai vé hinh thai khuan lac va hinh théi té bao cia 3 chung nay la
khéc nhau. Cac ching nay da duoc ding ky trinh tyr trén GenBank véi cac ma sé nhu trong bang 1.
Pseud as sp. N11
Pseudomonas lalkuanensis PE0S
Pseudomonas otitidis MCC10330
Pseudomonas sp. H10145

Pseudomonas aeruginosa DSM 50071
1 Pseudomonas aeruginosa NBRC12689
Pseudomonas aeruginosa ATCC 10145
Bacillus licheniformis ATCC 14580
Bacillus sp. B3
0,01 Bacillus amyloliquefaciens MPA 1034
Bacillus amyloliquefaciens NBRC 15535
Bacillus vallismortis DSM 11031
Bacillus sp. B15

Bacillus sp. HIAM1

Bacillus subtilis TAM12118

Bacillus sp. $10

Bacillus sp. S1

Bacillus tropicus MCCC1A01406
Bacillus paramycoides MCCC1A04098
Bacillus albus MCCC1A02146

Bacillus cereus TAM 12605

Bacillus cereus CCM2010

Bacillus nitratireducens MCCC 1400732
Bacillus luti MCCC 1400359

Hinh 2. Cay phét sinh chung logi ciia mét sé ching nghién cizu va cac chung ¢ lién quan gan giii
Cac ching thuc céc chi Bacillus dugc cong bd nhicu vé kha ning phéan huy cac hop chat tinh bot,
protein va cellulose, dong thoi cling dugc dung nhiéu trong cac ché pham kha mui [4], [8]. Nhiéu
nghién ctru cling chung minh kha nang oxy hoéa amonia cua Pseudomonas va tng dung chiing trong

viéc khir mui NHs [1], [2]. Vi Vay, két qua cia nghlen cuu la phu hgp va cac chung nay dugc nudi cay
nhan sinh khol/bag tir dé danh gia kha ndng khir mui H-S va NHs ctia timng chung.
Hinh thai khuan lac, hinh thai té bao cta cac chung dugc trinh bay & bang 2.

http://jst.tnu.edu.vn 409 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(05): 405 - 412

Bang 2. Ddc diém hinh thai va té bao ciia mét sé chuing tuyén chon

TT Ching

Hinh thai khuan Iac, té bao Hinh anh khuan lac Hinh anh té bao

1.

B3

Khuan lac: Dang khéng déu, mép | Qi
ring cua, bé mit nhin, mau kem, ~ \
kich thuéc 3-4 mm

Té bao: Dang que ngan, kich thuge
0,6-0,9 um.

B15

Khuan lac: Tron, mép gon séng,
nhan, mau hoi niu, kich thuéc 2-4
mm

Té bao: Dang que ngan, kich thuge
0,7-1 pm.

S1

Khuan lac: Dang khong déu, mép
gon séng, bé mat san nhd cao, mau
trang ghi, kich thudc 2-3 mm.

Té bao: Dang que ngan, kich thugc
0,8x1,2 pm.

S10

Khuan lac: Tron, béng, mép gon
s6ng, mau tring, kich thugc 2-3 mm.
Té bao: Dang que dai, kich thudc
1,5-2,5 um.

N1

Khuan lac: Tron 15i, nho, mau tring
duc, khong nhay, kich thuéc 2-3 mm
Té bao: Dang que dai va ngén, kich
thuéc 1-2,5 um.

Ghi chd: Hinh thai té bao cuia cac ching duwoc quan sat trén kinh hién vi dién tir quét (SEM)

& dé phéng dai 10.000 lan

3.3. Pdnh gid khd néing khir mUi HoS va NHs ciia cac chiing tuyén chen

Sau khi nudi cdy ¢ diéu kién phu hop dé nong do dat 108 CFU/m, dich nudi dwoc thu lai va
danh gia kha nang khtr mQi ciia c4c mau gia dinh sau 3 ngay. Két qua cho thy ching S1 va S10
c6 kha nang khir mui HzS tot hon, dat hiéu suat 52-55%, trong khi khir mai NH; chi dat 28-31%.
Chuang N11 lai dat hiéu suat khir mui NHs cao hon, dat 42,8%, trong khi khir mui HzS chi dat
32,6% (Bang 3). Hai chung B3 va B15 c6 hiéu suat khir mai ca 2 khi déu ngang nhau, chi dat 32-
35% nhung 2 chung ndy ciing c6 kha niang phan hay tinh bot va cellulose t6t hon so véi cac
chang con lai (Bang 3, Bang 4). Viéc két hop cac chung nay c6 thé ting hiéu qua khir mui. Tuy
nhién, can danh gia thém sy tuong tac giira cac chung dé cd thé két hop tao hiéu qua khir mui t6t

nhat.
Bang 3. Kha nang khir mui ciia cac ching tuyén chon
Ching  Nong dd khi NHs (ug/m®)  Hiéu qua (%)  Nong dé khi H2S (ug/m3)  Hiéu qua (%)
bC 736,215 - 108,2+9,6 -
B3 4969+ 1,1 32,5 70,0+0,8 35,5
B15 4874+ 1,8 33,8 71,0+14 34,6
S1 502,8+ 1,6 31,7 51,2+0,7 52,8
S10 5286 +1,2 28,2 485+1,1 55,3
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N11 421,1+0,9 42,8 73,1+£0,7 32,6
Bang 4. Kha nang phan haiy chat hiru co ciia cc ching tuyén chon
Lo . (D-d, mm)

Ky hi¢u chiing Tinh bot CMC Gelatin
B3 20 32 25
B15 21 28 22
S1 17 22 16
S10 15 12 18
N11 11 9 12

Két qua trén Bang 4 cho thay cac chung phan huay chat thai hitu co déu ¢d kha ning phan giai
tinh bot, CMC, gelatin ¢ cac mirc d6 khéac nhau. Trong sb d6, chung B3, B15 ¢6 dudng kinh vong
phan giai co chat (tuong ung voi hoat tinh phan giai tinh bot, cellulose, protein) 16n hon céc
chang con lai. Cac ching duoc sir dung 1am ngudn nguyén liéu dé san xuét ché pham khir mui,
tng dung trong dieu kién vé sinh da ngoai.

2 4

A

Hinh 3. Hinh dnk xdc dinh hogt tinh phan hay protein, CMC va tinh bét ciia mét sé ching
Theo nhiéu nghién ciru trude day, cac ching thudc chi Bacillus duoc tng dung rong réi trong
viéc xir ly 6 nhiém cac chit thai hitu co nhu protein, tinh bot, cellulose ciing nhu tham gia vao
qua trinh khtr mui. Pay 1a chi rat hitu ich trong viéc tao ra cac probiotic cd thé b sung vao thic
an ciing c6 tac dung khir mui, dang lam ché pham sinh hoc nhu dém 16t sinh hoc trong viéc giam
mui trong chan nudi. Pac biét, cac chung thuoc chi nay con c6 kha nang tao thanh bao tir nén
chlng cé kha ning sdng s6t ¢ cac diéu kién bt loi nhu nhiét do cao hoic thip. Pay l1a cac dic
diém hiru ich khi st dung cac chang thudc chi Bacillus 1am ché pham. Cac két qua nhan duoc tir
nghién ctru nay la hoan toan phu hop.

4. Két luan

Nghién ciru da tuyén chon duoc 05 chung vi khuan (4 chung thudc chi Bacillus va 1 chung
thugc chi Pseudomonas) c6 kha nang khtr mai H,S, NH; |a thanh phan chinh caa chat thai vé sinh
va trinh tu gen 16S rRNA cua 05 ching di dugc dang ky trén GenBank. Hiéu suat khir mai H,S
va NH; ddi voi mau gia dinh c6 ndng do H,S 1a 108,5 pg/m? va NHs c6 ndng do 736,2 pg/m? lan
luot 1a 32-55% va 28- 42%. Céc chung nay c6 thé duoc sir dung dé tao ché pham khir mai chat
thai vé sinh cia nguoi trong diéu kién vé sinh da ngoai.
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