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The environment and human health are seriously affected by the odor
which produced from fermentation of livestock manure. NHz and HS
are the two main components which cause the problem. In order to
reduce the odor pollution caused by livestock manure, efficient strains
were isolated from swine manure (faeces, urine) in this study. Then,
according to ammonia and hydrogen sulfide removal effects, the high
efficiency of deodorizing strains was screened. Four strains isolated
were identified as Paracoccus sp. N1, Saccharomyces sp. TB2,
Bacillus sp. S3, Trichoderma sp. TB1. These strains have the
capability to reduce NH3 odor from 18.45% to 56.44% and H,S odor
from 21.98% to 59.92%. A mixture of these strains in a 1:1:1:1 (v/v)
ratio at the concentration of 108 CFU/mL reduces waste odor, NHs,
and H,S gases by 66.54% and 66.67% after 24 hours of treatment,
78.47% and 81.58% after 72 hours, and 84.69% and 86.67% after 120
hours compared to the control. These results provide the basis for
applying the production of livestock waste odor control products in
concentrated farming areas.
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TU KHOA

Vi sinh vat

NH;

H.S

Khir mui

Chét thai chin nudi

Mai truong sdng va sic khoe cia con ngudi bi anh huang nghiém
trong bai mui hdi sinh ra tir qua trinh phan hay chat thai gia stc, gia
cam. NH3 va H.S 1a 2 loai khi chinh gay ra mui héi tir chat thai chan
nudi. P& giam thiéu nong do khi gdy mui NH; va H,S phéat sinh tir
céc chudng trai chin nudi tap trung, nghién ciru nay da tién hanh
phan lap va tuyén chon tir chat thai chin nudi lon (phan, nudc tiéu)
thu dugc 04 chung vi sinh vat c¢é kha nang khir mui NH3 va H,S bao
gdbm Paracoccus sp. N1, Saccharomyces sp. TB2, Bacillus sp. S3,
Trichoderma sp. TB1. Cac chiang nay c6 kha nang khir mui cia NH3
tir 18,45% dén 56,44% va khit mai HS tir 21,98% dén 59,92%. Hon
hop cac ching véi ty 1& 1:1:1:1 (v/v) & nong d6 108 CFU/mL c6 tac
dung giam sy tao mii cua chét thai, khi NHs va H,S tuong ting
66,54% va 66,67% sau 24 gio xu ly, sau 72 gio 1a 78,47% va
81,58%, sau 120 gio 12 84,69% va 86,67% so véi ddi chung. Két qua
nay 1a can ctr dé ung dung san xuat ché pham khir mai chét thai chan
nudi tai cac khu tap trung.
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1. Giéi thigu

Nhu céu vé thyc phadm hién ting 1én nhanh chong do su gia ting dan s6 va thu nhép, dan toi
gia tang chan nudi tham canh, déc biét 1a trong chan nubi gia suc, gia cam. Tuy nhién, cing véi
mat tich cyc cua phat trién ting gla san xudt 1a nguy co 0 nhiém moi truong do chat thai cua gia
suc, gia cam. Chat thai gia sic, gia cAm chtra nhleu chat hitu co cung cac vi sinh vat duong rudt,
néu khong duoc xtr 1y t6t s& gy ra tinh trang rudi mudi va nguy co phat tin cac vi sinh vt gly
bénh. Dac biét, mui héi do qua trinh phan huy chét thai chin nudi anh huéng nghiém trong dén
strc khoe con nguoi. Trong d6, cac hop chét chira nito va luu huynh nhu NH; va HS 14 nguyén
nhan chinh anh huong téi mirc do doc hai va mui trong chin nudi. NH; 13 chat khi gay mui d&
nhan biét & ndong do 5 - 50 ppm, khi ndng d6 ting 1én hon 100 - 500 ppm gay kich tng niém mac,
tang tiét dich & mét. H,S thudc nhém c6 ngudng phat hién thap, chi cin mot lugng nhé ¢ ndng do
0,01 - 0,7 ppm ciing c6 thé gy hiéu img mui cho con ngudi va gy mui ning & ndng do 3 - 5
ppm, gdy anh huong tdi sire khoe vat nudi va con nguoi khi tiép xtic & ndng d6 nho [1].

Hién nay c6 nhiéu bién phap lam giam mui chat thai chin nu6i nhu blogas U phén sinh hoc,
cong nghé ozon..., nhung bién phap st dung cac ché pham c6 ngudn gde vi sinh ¢6 wru diém bao
vé moi trudng va co tac dung bén viing 1au dai. Cac cong nghé xtr 1y chit thai chin nudi bang
bién phap sinh hoc bao gém: Str dung dém 16t sinh hoc, loc khi sinh hoc, xur ly chat thai bang ché
pham nidm va vi khuan,... [2]- [8].

Trén thi truong hién nay c6 rat nhiéu loai ché pham sinh hoc xtr Iy chét thai chin nudi, c6 tac
dung xtr 1y chét thai chudng trai, tuy nhién chii yéu dua trén nguyén 1y sir dung céc chung vi sinh
vat c6 kha nang phan hﬁy céc hop chit hitu co (protein, lipid, cellulose,...) trong chat thai dé
ngan ngura sy sinh mui, vi du nhu cac chung Bacillus spp, Saccharomyces spp,... [9]. Vo1 muc
tiéu nang cao hiéu qua khir mui ctia ché pham nghién ctru tiép can giai quyét vin dé theo hudng
két hop co ché phan huy chat thai, irc ché cac chung vi sinh vat ¢6 hai cung véi co ché khir mui
H,S, NH;. Haixia Ma da danh gia kha nang hap thu truc tiép H,S va NH; ciia chit thai chin nudi,
két qua cho thiy dich nudi cdy cia Pichia kudriavzevii, Paracoccus denitrificans va Bacillus
subtilis khir t6i 85,91% v6i NH; va 90,80% véi HaS [6]. Do do, viée két hgp dong thoi ca co ché
phan huay chit thai dé ngan mui sinh ra va co ché khir cac khi gdy mui dé nang cao hiéu qua khir
mui hoan toan c6 co s thue hién. Day ciing chinh 13 diém khac biét, 1a tinh méi cua nghién ctu.

Cac ching vi sinh vat dugc phéan lap, tuyén chon dua trén kha ning khir mui H,S, NH; tir cac
nguon chat thai thu duoc tai cac khu chan nuéi tp trung. Dich nudi cac chiing vi sinh vat nay di dugc
nghién ctru danh gia hiéu qua khir mui HaS, NH; dbi voi chit thai chin nubi & quy md phong thi
nghiém, tir d6 1am co s& tién hanh thu nghiém trong diéu kién thuc té tai cac khu chin nudi tap trung.
2. Vit liéu va phwong phap
2.1. Vat ligu

Chét thai chan nuéi thu tai mot khu chan nuéi tap trung thudce xa Tién Duoc, huyén Soc Son,
Ha Noi. Chuong nudi dang ho, s lugng 30 con. Chat thai dwoc lay vao budi sang trude khi tién
hanh vé sinh, rira chudng trai. Mau duoc bao quan trong hop xdp cach nhiét chira da kho va dua
vé phong thi nghiém trong ngay.

Céc hoa chat cua Vién Cong nghé méi dam bao do tinh khiét P.A c6 ngudn goc tir Trung
Quéc, My, Canada, An Do.

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

- Mo6i trwong nghién cizu vi khuan oxi hda ammonia (MT1) (g/l): NH4CI (1); NaHPO, (21,5);
KH2PO4 (0,9); Glucose (3); dung dich vi luong (3); pH 6,5 - 7,0 [4]. M6i truong thach bd sung
thém 20 g/L agar.
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- Méi trwong nghién cizu vi khuan oxi héa sulfur (MT2) (g/l): Glucoza (5), Na;HPO4-7H,0
(2,27), KH2PO4 (1,8), MgCl,-7H,0 (0,1), (NH.)2S04 (1,98), MnCly-H,0 (0,023), CaCl, (0,03),
FeCls-6H,0 (0,033), Na,COs (1), Na,S;03-5H,0 (15,69), pH 6,5 - 7,0 [4]. Mai truong thach bd
sung thém 20 g/L agar.

- Moi truong phan lap vi sinh vdt phan gidi tinh bgt (MT3) (g/l): NH4CI (9,0), K:HPO4 (0,5),
MgS0..7H.0 (0,5), CaCOs (3,0), Glucose (20,0), tinh bot tan (10,0), thach (20,0), pH = 6,5 - 7,0.

- Méi truwong phan ldp vi sinh vdt phan giai cellulase (MT4) (g/1): K:HPO. (1); NaNOs (2,5);
CMC (5); peptone (2); CaCl, (0,1); MgSO..7H,0 (0,3); NaCl (0,1); FeCls (0,01); thach (18); pH
=6,5-7,0.

Céac mau thu thap duoc 1am giau 3 1an lién tiép trén cac moi truong duoc md ta nhu trén, didu
kién nhiét 6 30°C, nudi cdy lic 150 vong/phdt trong thoi gian 120 gid, binh ¢é vi sinh vat phat
trién duoc cdy truyén sang moi trudng mai. Cay dich pha lodng mau nghién ciru (0,05 mL) trang
déu 18n bé mat thach. Nubi cdy & nhiét ¢6 30°C trong 72-120 gio. Thu thap cac khuan lac moc
riéng ré cay chuyén sang moi truong dic hiéu dé danh gia kha nang chuyén hoa thiosulfate va
amoni hay kha ning phan hiy chét hiru co (tinh bot, cellulose).

Kha ning chuyén héa thiosulfate va amoni cua cac chung lya chon déi véi méi trudng chira
co chét tuong tmg 1a thiosulfate (1000 mg/l) va amoni (500 mg/l) duoc phan tich duya trén kha
ning tao thanh ion sulfate va ndng d6 amoni con lai trong dich nudi cay twong tng [4]. Kha ning
phan giai tinh bot va cellulose duoc xac dinh bang phuwong phap khuéch tan dia thach véi moi
truong chira co chét trong (g 1a tinh bot tan (1 g/1) va CMC (1 g/l).

2.2.2. Dinh danh vi sinh vat

Céc chiing vi khuan co cac dac tinh mong muédn duoc dinh danh bang phuong phép gidi trinh
tu doan gen 16S rRNA (dol Vvéi vi khuan) hoic trinh ty 26S rRNA (d6i voi ndam men, nam méc).
Céc khuan lac thuan khiét dugc sir dung dé tich DNA tong s sir dung kit Genomic DNA
Extraction. ADN tong s6 thu duoc dugc kiém tra bang dién di trén gel agarose 1% trong dém
TAE 1X. Cac doan ADN téng sé du diéu kién duoc st dung 1am khuén dé nhan doan gen 16S
rRNA. Thanh phan phan ang PCR (ul): ADN tong s6 1; Buffer 2,5; Tag polymerase 1, dNTP 2,5,
Primer 27f/1492r (d6i voi vi khuan) va ITS1/ITS4 (d6i véi nam) 1/1; dH,O 16. Phan ting PCR
dugc thyc hién theo quy trinh 35 chu ky nhu mé ta truée day [7]. Cac san pham PCR duoc lam
sach va duoc giai trinh tu trén thiét bi iSeq100 (lllumina). Céc trinh tu nucleotide hoan chinh
duoc so sanh véi ngan hang dit liéu gen caa NCBI bang céch sir dung cong cu BLAST.

2.2.3. Xdc dinh diéu kién sinh trweng va phat trién cia cac chuing vi sinh vdt tuyén chon

Cac yéu t6 méi truong khao sat, bao gom, pH (5,0; 5,5; 6,0; 6,5; 7,0; 7,5 va 8,0), nhiét do
(25°C, 28°C, 30°C, 32°C va 35°C), thoi gian nudi cy (0 gio, 24 gio, 48 gio, 72 giod, 96 gid, 120
gio, 144 gio va 168 gio). Cac chung vi khuan dugc nudi trong méi truong dich thé & cac diéu
kién nghién ctu vai toc do lic 150 vong/phat. Xac dinh kha ning sinh truéng cua vi sinh vat
bang dém s lugng khuan lac trén méi truong thach dia twong wng.

2.2.4. Phwong phdp thu mau khi

Mo hinh dugc diéu chinh dya trén mo ta ctia Burgos SA (2010) [5] (Hinh 1). Khong khi gay
mui tir chét thai (2) dugc thu bing may hap thy khi HS7-KIMOTO (5). Budng chira mau (1) bang
nhya v6i thé tich 10L. Budng dang hinh try bao gém 2 cdng, 1 céng dé hut khong khi trong binh
suc vao 6ng hép phu (4) va (6) voi tbc do 1 L/phtt trong 10 phut, tai day chira dung dich hép phu
tuong Gng v4i NHs va H,S (theo phuong phap MASA Method 401 va MASA Method 701).
Cbng con lai dan dé can bang 4p suat bén trong binh. Budng duoc bit kin bang silicone dam bao
khong bi 14n khong khi bén ngoai.
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(3)

1) 14) Kimoto

{2

Hinh 1. M6 hinh thi nghiém ddinh gid hiéu qua khir mui chat thai chan nuéi quy mé phong thi nghiém
2.2.5. Xdc dinh kha nang khir mili ciia ching vi sinh vdt tuyén chon [6]

* Doi véi timg ching don 1é:

Cho 500 g chat thai vao binh, trén déu. V&i mdi dich nudi vi sinh vat ldy 100 mL phun déu
1én bé mat chét thai, dong kin bang nap nhya, dé ¢ nhiét d6 phong. Do ndng do khi H,S va NH;
trong mdi chai tai cac thoi diém 0 gio, 24 gio, 72 gio va 120 gio, dugce tinh bang cong thirc:

C = (a x B)/(Ba x Vo) 1)

Trong do

C: Nong d6 HzS hodc NH;s trong khdng khi, mg/m?3

a: Ham luong HoS hodc NHz xac dinh theo dudng chuén, mg

B: Téng thé tich dung dich mau tht, mL

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

Vo - Thé tich mau khong khi da dugc dua vé diéu kién chuan, m®.

Danh gia hiéu qua xtr Iy dwoc x4c dinh bang cong thirc:

S=(T—t)/T x 100 )

Trong do, S 1a do giam mui, %

T 1a ndng d6 khi giy mui trong binh d6i ching khong bd sung vi sinh vét, mg/m?

t 1a ndng do khi gay mui trong binh thir nghiém bd sung vi sinh vét, mg/m?

* Doi véi hon hop chiing

Dich nudi vi sinh vat dugc phdi tron voi ty 1é (1:1:1:1) thanh dung dich ¢6 nong d6 7,8 x 108
CFU/mL va dugc phun déu 100 mL I&n bé mat chat thai, dong kin bang nip nhya phu silicon
xung quanh dé ngan phat tin mui, dé & nhiét dd phong. Po ndng d6 khi H,S va NHj; trong mdi
binh tai cac thoi diém 0 gio, 24 gio, 72 gio va 120 gio. Hiéu qua giam mai cua hdn hop chung vi
sinh vat dugc danh gia theo cong thirc (2) duoc trinh bay & muc trén.

2.2.6. Phuong phap phan tich

- Phuong phap phan tich nong d§ khi NHs: Theo phuong phép phan tich amoniac sir dung
indophenol va so mau UV — Vis.

- Phuong phép phan tich nong d khi H,S: Bing phuong phép phan tich S st dung p-amino
dimetyl anilin va FeCls, so mau UV-Vis.

- Xac dinh ham lugng sulfate trong dich nudi cay: Theo phuong phap SMEWW 4500 SO, %-E

- Xac dinh ham lwong amoni trong dich nudi ciy: Theo TCVN 5988-1995.

3. Két qua va thao luan
3.1. Phan Idp, tuyén chen vi sinh vt

Tir mau chat thai chan nuoi lon sau 3 lan lam giau lién tiép, 15 chung dugc phéan lap trong d6
¢0 5 chung c6 kha nang oxy hoa amonia ky hi¢u tir N1 den N5; 7 chung c6 kha nang oxy hoa
thiosulfate ky hi¢u tir S1 dén S7, 5 chung c6 kha nang phan huy ca tinh bot va cellulose trong do
c6 1 chung N1 c6 kha nang oxy héa aminia, 1 chung S3 ¢6 khd nang oxy hoéa sulfur; 3 chung con
lai ky hiéu TB1 dén TB3. Két qua duoc trinh bay tai Bang 1.
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Bang 1. Agc tinh cia mét sé ching phan Idp diroc

Ky higu  Khi ning oxy Kha nang Kha néing Kha ning Phan loai ban dau

TT chﬁni; h6a amonia oxy hoéa phan hiy phan hay (Dya vao hinh thai
thiosulfate tinh bot cellulose khuan lac)
1. N1 +++ - + + Vi khuan
2. N2 ++ - - - Vi khuan
3. N3 ++ - - - Vi khuin
4. N4 4 - - - Vi khuan
5. N5 ++ - ++ - Vi khuén
6. S1 - ++ - - Vi khuan
7. S2 - ++ - - Vi khuan
8. S3 - +++ +++ ++ Vi khuén
9. sS4 - +++ - - Vi khuan
10. S5 - ++ - - Vi khuan
11. S6 - - - - Vi khuan
12. S7 - + - - Vi khuan
13. TB1 - - 4+ ++ Nam méc
14. TB2 + - o+ +++ NAm men
15. TB3 - - ++ ++ Vi khuan

Cac Chf}ng sau khi xac dinh dic tinh tuong tng s& dugc lya chon danh gia d6i véi timg co chat
ddc higu de tuyen chon chﬁng’cé hoat tinh cao nhat va xac dinh diéu kién sinh truong tot nhat cho
moi ching dé nudi cay tao ché pham kha mui.

3.1.1. Tuyén chon vi sinh vdt oxi h6a ammonia

Céc chung c6 kha ning oxy hoa amonia dwoc nudi ciy lic trén méi truong dich thé MT1 co
nong d6 amoni ban dau 1a 500 mg/L. Kha ning oxy héa amoni cua chung dugc xac dinh bang
cach dinh lugng amoni con lai theo TCVN 5988-1995. Sau 120 gio nudi ciy, nong do NH4* con
lai dugc thé hién & Hinh 2.

Két qua thu duoc cho thdy ndng do amoni trong dich nudi ciy giam di nhidu nhat déi véi
chung N1 (con lai 99,6 mg/L), giam tuong tng 80,1%. Két qua phu hop véi cac nghién cau cua
mot sb tac gia, ching Bacillus KJ804254 trong méi truong véi ndng 6 amoni ban dau 1a 10 g/l
sau 48 gio lugng amoni con lai la 48,53% [3]. Chung N1 ciing 1a chung c6 kha nang phan huy
tinh bot va cellulose nén ching N1 duoc lya chon cho nghién ctu tiép theo.

3.1.2. Tuyén chon vi sinh vat oxi hda sulfur

Céc ching c6 kha ning oxy hoa sulfur duoc cdy chuyén sang nudi lic trén méi truong dich
thé chira thiosulfate (MT2) voi nong do 100 mg/l. Kha ning oxy hoéa thiosulfate (S;04%) thanh
ion sulfate (SO4 7) ctia chung duoc xac dinh theo phuong phap SMEWW 4500 SO.*- E. Sau 120
gio nudi cay, nong do ion sulfate tao thanh dugc xac dinh va thé hién ¢ Hinh 3.

250 1000
800
600
<& 400
£ 200 r1 rT r1
0 0 1
N1 N2 N3 N 4 N5 s1

S3 S4 S5 S6 S7

2R N
g o a o
S & o S

Nong do ion sulfate
(mg/1)

Nong d6 amoni (mg/1)

Hinh 2. Kha néng chuyén hoa cia cac ching Hinh 3. Kha nang chuyén héa ciia cac ching
phan ldp doi véi amoni phan Idp doi véi thiosulfate

Ham luong ion sulfate thu dwoc trong dich nudi cdy cao nhét Ia 81,5 mg/L (S3); 70,2 mg/L
(S4) va 60,2 mg/L (S6), twong ng giam 81,5%, 70,2% va 60,2% lugng thiosulfate ban dau.
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Chung S3 ¢6 hoat tinh oxy hoa sulfur cao nhét;vd(‘”)ng thoi ching nay cling c6 kha nang phan huy
tinh bot va cellulose cao (Bang 1) nén dugc tuyén chon cho cac nghién ctru tiép theo.
3.1.3. Tuyén chon vi sinh vt phan giai tinh bét va cellulose
Cac chung c6 khd nang phan huy tinh bot dugc danh gia thong qua duong kinh vong phan giai
v6i ham lugng tinh bot ban dau la 1000 mg/L. Ket qua ve kha nang phan giai tinh bot va
cellulose cua c&c chung duoc thé hién & Bang 2.
Bang 2. Kha ndng phdn giai tinh bt va cellulose ciia mét s ching phan ldp duwoc

Ky Hoat tinh phan giai tinh bt thdng qua Hoat tinh phan giai cellulose thong qua

STT hiéu vong phan giai (D-d, cm) vong phan giai (D-d, cm)
1 TB1 1,56 2,20
2 TB2 2,45 2,07
3 TB3 1,93 1,37
4 N1 1,23 0,80
5 S3 2,08 1,18

Ca 5 chung phan lap duoc déu c6 kha niang phéan giai tinh bot va cellulose kha cao, trong d6
chung TB1 c6 kha ning phan giai cellulose manh nhat va phan giai tinh bot kha cao; ching TB2
c6 kha niang phén giai tinh bot va cellulose déu cao, duong kinh vong phan giai dat tir 2,07-2,45
cm, ching N1 ¢6 kha ning phéan giai tinh bot va cellulose thap nhat nhung lai ¢6 hoat tinh oxy
hoa amonia cao, chung S3 cd kha nang phan giai tinh bot cao va cellulose & mic vira nhung lai
c6 hoat tinh oxy hoa sulfur cao nhat. Do d6, cac chung TB1, TB2, N1 va S3 duoc dinh danh va
xac dinh cac ddc diém sinh truong véi myc dich 1am ché pham khir mui chudng trai chian nudi.
Hinh théi khuan lac va té bao cia mét sb chung duogc thé hién trén Hinh 4.

Két qua phan 1ap nay kha dong nhat véi nghién ciu true day veé tuyen chon vi sinh vat phan
giai cellulose tor dat [7] va tur ¢ chat thai chén nudi [10] dé san Xuat san pham phan VI smh

Trichoderma sp. TB1

Saccharomyces sp TBZ Trichoderma sp. TB1 i Bacillus sp s3
Hinh 4. Hinh thai khuan lac va té bao ciia mét sé chuing

3.1.4. binh danh cac chung vi sinh vdt

Bén chung duoc lya chon dé nghién cuu tiép dugc tich DNA tdng sb, sau d6 dung DNA tdng
s6 lam khuon dé thuc hién phan img PCR nhén doan gen 16S rRNA ddi véi 2 chung vi khuan S3
va N1 bing cap moi 27F/1492R; nhan doan gen 26S DNA bang cip moi ITS1/ITS4 ddi véi 2
chung TB1 va TB2. San phim PCR duoc kiém tra trén gel agarose dé ly doan gen c6 kich thudc
mong mudn. San pham duoc lam sach bang kit va giri di giai trinh tu trén thiét bi iSeq100
(Illumina). Céc trinh ty nucleotide hoan chinh duoc so sanh véi ngén hang dir liéu gen cua NCBI
bang cach st dung cong cu BLAST. Két qua nhan duoc cho thdy chung N1 twong dong trén 99%
vai c&c chung thugc chi Paracoccus nén dugce dat tén la Paracoccus sp. N1. Chung S3 tuong
dong trén 99,5% véi cac chung thugc chi Bacillus nén dugc dat tén la Bacillus sp. S3. Chang
nim men TB2 c6 trinh tu twong dong trén 99% véi trinh ty cua cac chung Saccharomyces nén
dugc dat tén 1a Sacchromyces sp. TB2. Chung nim méc TB1 c6 trinh tu twong dong trén 98,9%
véi cac chuang thugc chi Trichoderma nén dugc dat tén 1a Trichoderma sp. TB1. Céc chang thugc
cac chi Bacillus, Trichoderma, Saccharomyces déu dugc cong bd nhidu vé& kha ning phan huy
céc hop chit tinh bot va cellulose, dong thoi ciing duoc diing nhiéu trong cac ché pham khir mui.
Vi vy, cac ching nay duoc nghién ciru diéu kién dé nhan sinh khdi/bao tir dé tao ché pham khir
mui chudng trai chan nudi.
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3.2. Piéeu ki¢n sinh trwong va phét trién cia cac ching vi sinh vt

3.2.1. Anh hwong cua nhiét do

Két qua nghién cau anh huong cua nhiét do dén qua trinh sinh truéng va phat trién cua cac

chung vi sinh vat duoc thé hién trong Bang 3.

Bang 3. Anh hirong cua nhiét do dén kha nang sinh trieong cia cac chung

Nhiét do Mat @ (CFU/ml)

Chiing N1 Chiing S3 Chiing TB1 Chiing TB2
25°C (2,8+0,3).10° (1,5+0,3).10°8 (2,1%0,1).107 (1,9+0,4).107
28°C (1,4+0,5).108 (7,1%0,3).107 (1,8+0,3).108 (3,4+0,2).108
30°C (7,6+0,1).108 (6,6+0,4).108 (4,8+0,1).107 (2,6%0,6).108
32°C (1,8+0,3).107 (2,3+0,8).107 (3,5%0,4).107 (6,5%0,1).107
35°C (4,30,2).10° (1,7+0,3).10° (1,1+0,2).107 (1,2+0,3).108

Két qua trinh bay trén Bang 3 cho thay, chung N1, S3 ¢ kha ning phat trién t6t nhat tai nhiét
d6 30°C, trong khi ching TB1, TB2 lai phat trién manh ¢ 28°C va cung dat nong do cao nhat
khoang 108 CFU/mI. Két qua nhan duoc ciing phi hop véi cac két qua nghién ciu trude day vé
diéu kién nhiét do cua cac chung vi khuan thugc chi Bacillus va Paracoccus 1a 30-35°C [6], trong
khi cac chiing nim thudng c¢6 diéu kién nhiét d6 téi uu thap hon, tir 25-28°C.

3.2.2. Anh hwong cua pH

pH 1a mot trong nhitng yéu t6 quan trong anh huéng dén su sinh truéng va phat trién cua vi
sinh vat. Két qua nghién ciu anh huong ctua pH dén qua trinh sinh truéng va phét trién cua 4
chang vi sinh vat trinh bay ¢ Bang 4 cho thay hai ching vi khuan N1 va S3 ¢6 pH sinh truong
pht hop nhat 1a 7,0, trong khi chiing nam soi Trichoderma sp. TB1 ¢6 pH phu hop nhét 1a 5,0,
chang nim men TB2 c6 pH phu hop nhat 14 6,0. Két qua nay ciing phu hop véi nghién cau caa
Bui Thi Thu Ha (2015) khi cho thiy cac ching oxi hoa ammonia sinh truong va phat trién tét ¢
gia tri pH =7,0 [4].

Bang 4. Anh hurong ciia pH dén sinh truéng cua céc chung phan ldp duwoc

Mat d (CFU/ml)

pH Chiing N1 Chiing S3 Chiing TB1 Chiing TB2
5,0 (2,5+0,4).10* (4,2+0,7).108 (2,30,4).108 (1,3+0,4).108
5,5 (1,4+0,3).10° (2,8+0,1).107 (1,8+0,4).108 (1,9+0,2).107
6,0 (1,640,3).107 (6,5+0,8).107 (2,840,1).107 (2,6%0,6).108
6,5 (2,840,6).107 (1,340,7).108 (2,5%0,4).107 (6,1%0,2).107
7,0 (1,3%0,2).108 (2,9+0,2).108 (1,1%0,2).107 (4,2%0,7).108
75 (1,7£0,1).107 (7,7£0,7).107 (1,5+0,3).108 (4,340,6).10°
8,0 (1,540,3).10° (1,540,2).10° (2,6%0,6).10° (1,540,1).10°

3.2.3. Anh huong cua thoi gian nudi cdy

D¢ danh gia kha nang phat trién ciia cac chung vi sinh vat, mat do vi sinh vat duoc kiém tra ¢
cac thoi diém khéac nhau, két qua dugc thé hién ¢ Bang 5.
Bang 5. Anh hirong cua thoi gian nubi cdy dén sinh trueng cia céc chung phan ldp duwoc

Mat dé (CFU/ml)

Thoi gian

Chiing N1 Chiing S3 Chiing TB1 Chiing TB2

0 gio (1,8+0,1).10! (2,7£0,1).10* (1,10,6).10! (1,3£0,4).10*

24 gio (1,740,2).10* (5,1%0,3).10* (1,440,3).10? (2,210,1).10*
48 gio (1,610,1).10° (6,5%0,4).10° (1,840,1).10% (2,6%0,6).10°
72 gio (3,840,3).10° (2,3%0,8).108 (3,740,1).10* (3,5%0,4).107
96 gio (1,3%0,2).108 (3,4%0,4).108 (1,80,4).10° (2,8%0,3).108
120 gio (2,610,4).107 (3,8%0,7).107 (1,340,2).107 (5,440,4).107
144 gio (8,440,5).10° (2,1%0,3).107 (6,10,5).10° (3,3+0,1).10°
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Két qua tai Bang 5 cho thdy mirc do sinh truéng cua cac chung vi sinh vat (VSV) tang rat
nhanh & thoi gian dau cua qua trinh nudi cdy. Chung N1 dat muc sinh truéng cuc dai sau 96 gid
nudi cdy, dat 1,3.108 CFU/mI va giam mat do tir 120 gio nudi cdy. Chung vi khuan oxi héa sulfur
S3 dat mirc do cuc dai trong khoang thoi gian 72 — 96 gio va bat dau giam sé luong sau 120 gio.
Ching TB1 lai dat nong d6 cao nhat 1a 10’ CFU/ml sau 120 gio nudi cay. Ching nim men TB2
dat ndng d6 cuc dai 1a 108 CFU/ml sau 96 gid va bat dau giam mat do sau 120 gio. Nhu vay, thoi
gian thich hop cho céc chung N1, S3 va TB2 sinh truang 1a 96 gio, trong khi chung nam sgi TB1
c0 thoi gian sinh truong phu hop la 120 gio.

Sau khi lya chon duoc diéu kién nudi cdy phu hop, cac ching nay duoc nudi ciy o diéu kién
phl hop dat mat do trén 108 CFU/mL dé thu sinh khéi dé tao ché pham thir nghiém kha nang khr
mui NHs va H,S.

3.3. Khd ndng khir mUi ciia tieng Vi sinh vét déi véi khi NHzva H,S

o)
o
o
o

D
o
(2]
o

Nong do giam ctia NH, (%)
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Nong do giam cua H,S (%)

|
]
3
IS
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(A) (B
Hinh 5. Khd ndng khir mii cia cac vi sinh vdt dai véi khi NHz (A) va H,S (B)

Trong thi nghiém nay, dich nudi cy cua ting chang vi sinh vat, c6 nong d6 dat 108 CFU/mL,
duogc phun tryc tiép vao chét thai dé danh gia kha nang khir mui. Két qua cho thay 4 chiang vi
sinh vat da duoc sang loc c6 kha ning giam mui ting dan theo thoi gian tir 24 dén 120 gio (Hinh
5A, B). Tai thoi diém 120 gio, Paracoccus sp. N1 va Bacillus sp. S3 thé hién kha nang khtr mui
t6t hon so véi cac ching con lai (41,24 va 56,44% dbi vai NHs; 58,51 va 59,92% ddi véi H,S), trong
khi cac ching Trichoderma sp. TB1 va Saccharomyces sp. TB2 ¢6 ty 1& khir mui déu dudi 30%. Két
qua nay phtl hop vai két qua nghién ciu cua Haixia Ma cho thay Paracoccus denitrificans va Bacillus
licheniformis c6 hiéu qua khir mui cao, tuong ung la 85,91% véi NHs va 90,80% vai HaS khi tién
hanh xt ly trong 10 ngay [6]. Ddi véi 2 chung Trichoderma sp. TB1 va Saccharomyces sp. TB2 tuy
khong thé hién kha niang khir NHz va HaS cao (dudi 30%) nhung day la 2 chung vi sinh vét dong gép
cho kha ning phan giai cac chat hitu co trong chat thai [2]. Viéc phol hop ca 4 ching nhu trén cho
thay tiém nang cta viéc két hop giira 2 co ché phan huy chat thai dé ngan mui sinh ra va co ché khir
céc khi gdy mui, tang cuong hiéu qua khir mui caa san pham.

3.4. Khd ndng khir mui ciia dich nudi cac vi sinh vér déi véi chat thdi

Sau khi ldy mau khi dinh ky trong 16 thi nghiém, ndng d6 céc khi H,S va NHz duoc xéc dinh
theo muc 2.2, két qua dugc trinh bay tai Bang 6.
Bang 6. Nong dé HS va NH3 trong mau thi nghiém, mg/m?3

oz Poi chirng Thi nghiém Nong dé giam (%)
Thoi diem NHs H2S NHs H2S NHs H2S
0 gior 15,40 £ 0,02 0,18+0,03 - - - -
24 gio 12,91+0,04 0,36 +£0,03 4,32+0,01 0,12+0,03 66,54 66,67
72 gior 12,59+0,01 0,38+0,01 2,711+£0,04 0,07+0,01 78,47 81,58
120 gior 12,28 + 0,02 0,30+£0,05 1,88+ 0,05 0,04+0,02 84,69 86,67

_ Keét qua thu dwoc cho thay nong do khi H,S sau 24 gio giam r6 rét 6 mau thi nghiém so véi
nong d6 khi H2S & mau doi chirng (66,67%). Hiéu qua khir mui cua dung dich tang dan va sau
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120 gio dat 84,69%. Tuong tu, nbng d6 khi NH; ¢ 16 di chimg c6 xu huéng tang trong thoi gian
thi nghiém, con & 16 thi nghiém nong do khi NH; do duoc giam dang ké tir 24 gio (66,54%) toi
120 gio (78,47%). Sau 120 gio, nong d6 cua ca H,.S va NHz & mau ddi chimg déu c6 xu hudng
giam, do d6 thi nghiém dimng lai sau 120 gid. Két qua thu dugc phi hop véi nghién ctu cua tac
gia Pham Bich Hién khi st dung ché pham gom céc ching VSV dé xir ly chat thai chan nuoi
dang ran; nong do khi NH; giam 73,1% va khi H,S giam 78% sau 3 ngay [9]. Két qua ciing phu
hop vai nghién ciru cua tac gia Bui Thi Thu Ha [4] cho thiy kha ning khir mui NH; va HS lan
luot 1a 83,3% va 72,0% sau 96 gio xtr ly chét thai chin nudi trong diéu kién bién dao bang té hop
cac vi sinh vat chiu man.

4. Két luan

Tir c4c mau chit thai chan nuéi tai khu ting gia tap trung da phan 1ap dugc 04 chang vi sinh
vat c6 kha ning giam mui NHz va HzS ¢ thé st dung 1am ché pham khir mui khu chin nuéi tap
trung. Sau 120 gio, cac chung Paracoccus sp. N1, Saccharomyces sp. TB2, Bacillus sp. S3,
Trichoderma sp. TB1 c6 kha nang khir mui NH3 lan luot 12 41,24%, 25,71%, 56,44%, 18,45% va
khtr mui HS tuong tng 1a 58,51%, 44,1%, 59,92% va 21,98%.

Han hop céac ching voi ty 16 (1:1:1:1) ¢ ndng do 7,8.108 CFU/mL c6 tac dung giam sy tao mui
cuia chat thai, véi ndng do khi NHs giam tuong tng 66,54%, 78,47%, 84,69% va khi H,S giam
66,67%, 81,58%, 86,67% sau 24, 72 va 120 gio xu Iy so véi ddi ching.

Loi caAm on
Cong trinh nay dugc hoan thanh vai su hd tro kinh phi tir dé tai thugc Chuong trinh Nghién

ctiru khoa hoc hau can quan su 2022: “Nghién ctu san xuat ché pham vi sinh dé nang cao hiéu
suat khtr mui cho cac khu chan nuo6i tap trung tai cac don vi quan doi” cua Vién Cong nghé mai.
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