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Phén lap va tuyén chon mdt so chiing vi sinh c6 kha nang
khir khi hydrogen sulfide tir phan chim Yén
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Tém tit:

Khi hydrogen sulfide 12 mgt trong nhirng loai khi dgc hai, c6 mui kho chiu va dwgc tao ra trong qua trinh phan
giai phan chim Yén. Trong nha nuéi chim Yén, ham lwong khi hydrogen sulfide ting cao sé kich thich niém mac va
lam ton thwong giac quan ciia chim Yén. Do d6, anh huéng nghiém trong dén chit lwong va san hrong cia té Yén.
Nghién ciru nay nham muc dich phan lap va tuyén chon dwoc chiing vi khuin khir lvu huynh tir phan chim Yén dé
giam tiac dong cia khi hydro sulfide ddi véi chim Yén, con ngudi va mdi trwong. Vi cac phwong phap phan lap,
tuyén chon va danh gia kha niing phén giai sulfide ciia cac ching vi khuén trén méi trwong khoang t6i thiéu (MM)
tir miu phan chim Yén, két qua da thu dwgc 6 chiing vi khuin c6 kha ning phén giai sulfide va da xac dinh dwoc
chiing AG2.3-S 1 loai Micrococcus luteus véi kha ning hip thu sulfide cao nhit, dat hi¢u suit 84% (tir 200 xudng
32,0 mg/l) sau 5 ngay khio sat. Nong d9 vi khuin Micrococcus luteus & 10° CFU/g ¢6 kha ning lam giam ham lweng
khi hydrogen sulfide (<5 mg/l) trong phén chim Yén sau 07 ngay xir ly. Két qua ciia nghién ctu 1a tién dé cho viée
san xuat ché pham vi sinh vat lam giam ham lwgng khi hydrogen sulfide trong nha nuoi chim Yén va trai chian nuoi
gia cAm.

Tir khoa: hydrogen sulfide, Micrococcus luteus, phan chim Yén, vi khu4n khir sulfide, vi sinh vat.
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Abstract:

Hydrogen sulfide gas is one of the toxic gases, has an unpleasant odour and is created during the decomposition
of Swiftlet's nest faeces. In a Swiftlet's nest house, the increased levels of hydrogen sulfide will irritate the mucous
membranes and damage the Swiftlet's senses. Therefore, it seriously affects the quality and output of a Swiftlet's
nest. This study aims to isolate and select sulfur-reducing bacteria strains from Swiftlet faeces to reduce the impact
of hydrogen sulfide gas on Swiftlet nests, humans, and the environment. With methods of isolating, selecting, and
evaluating the sulfide-degrading ability of bacterial strains on minimal mineral medium (MM) from Swiftlet's nest
faecal samples, the study has isolated 6 bacterial strains capable of degrading sulfide and identified strain AG2.3-S
as the Micrococcus luteus species with the highest sulfide absorption ability, reaching 84% efficiency (from 200 to
32.0 mg/1) after 5 survey days. Micrococcus luteus bacteria concentration at 10° CFU/g can reduce hydrogen sulfide
gas content (<5 mg/l) in Swiftlet's nest faeces within seven days of treatment. The results of the study are the basis
for forming microbial products to reduce hydrogen sulfide gas in Swiftlet nest houses and poultry farms.
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1. it van de

Nganh nudi chim Yén trong nha tai Pdng bing song Ciru
Long dang dwogc phét trién trong nhitg nim gan ddy. San luong to
Yén khai thac tir md hinh nha nuéi chim Yén 14 42 tin, dat 543 ty
dong [1 ]. Tuy nhién, cung v6i su phat trién nhanh ctia nganh nudi
chim Yén trong nha, van d& giai quyét cac khi doc trong khu vurc
nha nuoi [a mot trong nhiing chi ti€u moi trudng dang duge quan
tam, ddc biét la khi hydrogen sulfide. Khi hydrogen sulfide dugc
hinh thanh boi cc vi sinh vat khir luu huynh théng qua qué trinh
phén giai cdc hop chét hitu co ¢o chira luu huynh va qua trinh khir
sulfate [2]. Khi hydrogen sulfide rat phd bién, 6 nong do thap loai
khi nay khong ¢6 tac dong dang ké. O nong do cao hon (150-200

ppm), hydrogen sulfide gay tuc ché sinh truong ¢ nhiéu loai vi
khuan [3] ciing nhu gdy nguy hiém trong chin nudi va la nguyén
nhin gay ra cai chét ciia dong vat trong céc co s chin nudi [4].
Bén canh do, khi hydrogen sulfide phan tin vao khong khi c6 thé
gy ra cac van dé stic khoe cho con ngudi nhu dau dau, phu phoi
va nhiém doc than kinh [5].

Mot s6 nhom vi khudn trong ty nhién 13 tac nhan chinh cia qua
trinh phan huy sinh hoc hydrogen sulfide, ca trong nudc thai va
chit thai. Thong qua cac phan tmg oxy hoa, hydrogen sulfide dugc
chuyén thanh cac hop chat khong mui, ching han nhu S hodc, carbon
dioxide, hoi nudc va sinh khdi hitu co, dugc goi 14 vi khuan 6xy hoa
lru huynh [6]. Dé loai bo hydrogen sulfide, vi khuan dxy héa luu
huynh dugc st dung rong rai [7-9]. Vi nhém vi khuan nay sir dung
hydrogen sulfide lam chat nén chinh nén chiing thé hién toc do oxy
hoa cao va toc do tang truong riéng cao khi co mit hop chat nay [10].
Viée ap dung vi khudn dxy hoa luu huynh dé loai bo hydrogen sulfide
12 m¢t phuwong phdp than thi¢n véi moi truong [11].

Hién nay, céc bién phap xir Iy méi truong phd bién trong chin
nudi 1a hoa hoc, nhung cac bi¢n phap nay khong phu hgp véi chim
Yén vi s& anh huong tryc tiép dén siic khoe chim Yén va dé 1am
mat mui dan du ching. Trude kho khan d6, bién phap st dung vi
sinh ¢ ich trong xtr Iy mui héi trong chan nuéi dang duge nghién
ciru tmg dung. Vi vdy, nghién ctru nay duoc thyc hién nhim phan
1ap mot s6 ching vi khudn ¢6 kha ning 6xy héa luu huynh tir phan
chim Yén, nham émg dyng chiing trong viéc xit Iy hydrogen sulfide
trong nha nuéi chim Yén.

2. V4t liéu va phuang phap nghién cifu
2.1. Vit ligu nghién ciru

Mau phéan chim Yén duoc thu thap tir cac hd nuoi Yén tai
huyén Thoai Son, tinh An Giang dung dé phén 1ap vi khuin. Mau
phan dugc cho vao cac tiii dung mau vo tring va bao quan & 4-7°C
khi chuyén vé phong thi nghiém vi sinh thudc Chi nhanh Vién Ung
dung Cong nghé tai TP Ho Chi Minh dé tién hanh cong tac phan
1ap va thur nghiém.

2.2. Phwong phdp nghién ciru
2.2.1. Phwong phdp phan ldp vi khudn: Vi khuan co kha

ning khu sulfide dwgc phan 1ap trén méi truong khoang t6i thiéu
(MM: CaCl,.2H,0: 0,1 g/l; MgCl,.6H,0: 0,8 g/l; K. HPO,: 1,5 g/l;
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NH,CI: 0,4 g/I, KH,PO,: 1,5 g/l; agar: 20 g/1) [12], b6 sung sodium
sulfide (Na,S) vao moi truong sau khi hap sao cho nong d6 cudi
dat 0,1 g/l, pH ctia moi truong dat gia tri 7,2+0,2.

Céc budc thyc hién nhur sau: Can 1 g mau phan chim Yén cho
vao 99 ml nudc cit vo tring trong binh erlen 250 ml, ddy binh
bang nat bong. Céc binh erlen chira mau dugc dat trén may lic 150
vong/phut trong 20 phut dé dong nhat mau. Tién hanh pha loing &
cac nong d6 102, 107, 10, 10°. Dia mi trudng duoc 0 ¢ 30°C tir
48-72 giv dé khuan lac vi khuan pht trién,

2.2.2. Panh gid khd nang hdp thu sulfide cia cic ching vi
khudn: Kha ning hép thu sulfide cua céc ching vi khuan trong moi
treong nudi cay theo mo ta ca R. Asano va cs (2007) [13]. Khuén
lac ctia mdi dong vi khuan chon loc sau 72 gio nuoi cay trén moi
truong MM dugc cdy vao moi truong MM long, mau vi khuan
duoc nudi cdy lic 150 vong/phat, & nhiét do 30+0,2°C, trong 18
gi0. Sau do, mat d quang (0D, ) cua huyén phi vi khuan dugc
didu chinh vé 0,7 (twong duong khoang 108 CFU/ml). Tiép theo,
hut 1 ml huyén pha vi khuan (108 CFU/ml) sang 100 ml mdi truong
MM bd sung Na,S sao cho dat nong d 200 mg/l. Nghiém thirc
doi chimg duoc thuc hién twong tu nhung khong st dung chung
vi khuan. Mau thi nghiém dugc nudi tinh ¢ nhiét d§ 30+0,2°C. Thi
nghi¢ém dugc 1dp lai 3 lan. Ham luong hydrogen sulfide con lai
trong moi truong nudi cdy duoc xdc dinh ¢ thoi diém 1, 2, 3, 4,
5 ngay sau khi cdy. Do hip thu quang phd cua dung dich dugc do
twong (g véi cac nong do sulfide & budc song 665 nm [14].

2.2.3. Dinh lwong sulfide: Dudng chuan sulfide dugc xdy dung
dua trén phuong phap quang pho cua I. Kushkevych va cs (2019)
[14]. Phuong trinh hoi quy tuyén tinh c6 dangy =51,348x - 6,595
v6i do tin cdy 99,64%, trong d6 x 1a do hip thu quang pho cua
dung dich & budc song 665 nm va y 1a ndng do sulfide.

2.2.4. Phwong phap dinh danh vi khudn: Ching vi khuan c6
kha nang khir hydrogen sulfide cao nhét s& dugc chon dé dinh danh
bang phuong phap giai trinh ty Sanger doan 16S rDNA véi cip
mbi 9F/1541R [15].

2.2.5. Banh gia kha nang giam ham lwong khi hydrogen sulfide
ciia chiing vi khudn trén phdn chim Yén: Chung vi sinh M. luteus
dugc tang sinh trén moi truong LB. Sinh khéi cua cc ching dugc
thu nhan bing phuong phap ly tim voi toc do 8000 vong/phut
trong 15 phut. Sinh khdi duge hoa tan voi nude NaCl 0,85% dé
dat nong d6 cudi 1a 10°, 108 va 10" CFU/ml. Phun déu 10 ml cac
dich vi sinh & cac ndng do tuong g vao hop nhya (17x12x7 cm)
chuira 100 g phan chim Yén. Cac thi nghiém dugc thyc hién ¢ diéu
kién nhiét do phong, b6 tri mdi cong thitc 3 hop nhya duge day
kin khi cho mét lan lap. Cac thi nghiém duoc lp lai 3 1an. Nong
do khi hydrogen sulfide dugc do bang may do ndng do khi SenKo
SP-SGTP hydrogen sulfide theo thoi gian tir ngay 1 dén ngay 9.

2.3. Phwong phdp xik Iy sé liéu

Céc s lidu sau khi thu nhan dugc xir 1y bang phan mém Excel
2010 va phan tich thong ké bang phan mém Statgraphics phién ban
19 theo phuong phap One-Way ANOVA.
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3. Két qua va han luan
3.1. Két qud phén ldp vi khudn

Tir 3 mau phan thu nhan tai ho chin nudi chim Yén trong nha
tai huyén Thoai Son, tinh An Giang da phan lép dugc 6 chung c6
dac dlem hinh thai khudn lac nhu: khuan lac tron, c6 mau trang
trong, trang duc, vang dam, vang nhat, mau cam ria tron déu.
Puong kinh khuan lac ciia cic dong vi khudn dao dong tir 1 dén 4
mm. Nguon gdc cua cac dong vi khuan phan 1ap trén moi truong
MM dugc trinh bay ¢ bang 1.

Bang 1. Ngudn géc cac chiing vi khuén phan lap trén méi trwong khoang téi thiéu.

Nguon phan lip $6 chiing vi khudn Dia diém

Phan chim Yén tuoi 4 Thoai Son - An Giang
Phan chim Yén hoai 2 Thoai Son - An Giang
Tong 6

Dic diém hinh thai té bao, cac dic tinh sinh ly va sinh hoa
cua 6 chung co6 kha nang phan giai hydrogen sulfide dugc mo ta
trong bang 2. Két qua cho thay, trong 6 chiing ¢6 4 ching vi khuan
Gram(-) va 2 ching vi khuan Gram(+), ca 6 chiing déu duong tinh
voi catalase, 3 chung duong tinh voi oxidase va 3 ching am tinh
v6i oxidase. Té bao ciia 6 chung vi khuan dugc quan sat dudi kinh
hién vi voi vét kinh 100X cho thay ¢6 3 ching vi khuan 1 hinh cau
va 3 chiing vi khuan Ia hinh que dwgc md ta trong bang 2 va hinh 1.
Bang 2. Mé ta hinh dang khuén lac, hinh thai t& bao va mét sé dic tinh
sinh héa clia cac dong vi khuan di sang loc.

Thi K'y Im'ﬂ;l ching Mo ta hinh dang khudn lac I\i[o ‘ta hinh dang Gram Catalase Oxidase
fr  vikhun té bao
| AGLIS K‘Ahuavn lac tfon deu, fo fpau hong, Teibao hinh que n "
bé mat khuan lac nhd 1oi ngan
7 Aglsy  Cnletoludmhvag g d
nhat, bé mét Khun lac tron
3ooAqas  Debetofucdmiag o eede o+ o+
dam, tam tron, bé mét nho 10i
4 AGYS @uan lac tr?n nvho delj, €0 mau Te;bao hinh que n
vang nhat, be mét khuan lac tron ngan
Khuén lac tron déu to, 00 miu vang oo
- A\ A - T +
5 AG33-S P Té bao hinh cau
6 AGS.1S K;hua? lac tfon, 0 mau yang cam, Te:bao hinh que n n
b méit khuan lac nho 1oi ngin
Ghi chu: (+) la dwong tinh; (-) la &m tinh.
e e 231-"1" c '~ B () S
@ 3 & BB =
g
i ;- ‘.}.‘ Bl
5 A A

Hinh 1. Hinh thai khuan lac va hinh thai té bao vi khuan khi nhuém Gram
ctia 2 dong vi khuan dai dién. (A, B) Dong AG2.3-S; (C, D) Dong AG3.1-S.

3.2 Két qua khdo sdt kha ning khiv sulfide ciia cdc dong vi
khudan da chon loc

Két qua danh gia kha nang khu sulfide cua 6 ching vi khuan
phan 1ap dugc thé hién qua bang 3 cho thay, kha nang khir sulfide
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cua cdc chung vi sinh c6 su khdc biét. Sau 5 ngay thir nghiém, ham
luong sulfide ¢6 xu hudng giam tir 200 xudng 32,0 mg/l. Trong
do, chung AG2.3-S khir sulfide cao nhat, dat hiéu suat 84 % (tu
200 xudng 32,0 mg/l) va hiéu suat khir thap nhat (28,1%) la ching
AG3.3-S ham lugng sulfide giam tir 200 xudng 143,8 mg/I.

Bang 3. Kha nang khir sulfide clia cac ching vi khuan theo thi gian.

Chiing  Ham lwgng sulfide theo thoi gian (mg/l)

Neay AGLI-S AGLS-S  AG23S  AGI-S  AG33-S  AGS.I-S

0 200,0:40,0  200,040,0  200,040,0  200,0:0,0  200,0:40,0  200,0:40,0
1 17324114 16424148  160,0:436 1840488 182,678  1864%5,0
2 159,0°:4172 15520100 1258434 168,046,4 1694438 164,6%10,2
3 133204182 1224482 942488 151,650  1574°49,0 158,8%474
4 10684118 64,0474 482450 13604150 1524°+78 15120494
5 96,4102 502472 32,0448 1262490 1438450 140,6494

Ghi chu: Trong m6t cot, céac gia tri theo sau bédi cac chir cai giéng nhau khac biét
khong c6 y nghta thdng k& & mirc 0=0,05 bang trac nghiém phan hang LSD.

Hiéu suat khu sulfide sau 48 gio cua chung AG2.3-S dat 37,1%
(ham luong sulfide giam tir 200 xudng 125,8 mg/l) cao hon két qua
nghién ctru cua G. Wang va cs (2020) [16], ty 1¢ khtr sulfide cla
chung Thiobacillus 1a 35,3 %. Tuy nhién, két qua trong nghién ciru
thap hon két qua cua C. Chen va cs (2010) [17], hon hop ching
Peanibacillus sp. va Aneurinibacillus aneurinilyticus trong didu
kién hiéu khi phan giai hoan toan sulfide & ndng do 200 mg/l sau
24 gi nudi cdy.

3.3. Két qua dinh danh chiing vi khudn cé khd ning hap thu
sulfide hi¢u qua

Trong cac chiing vi khuan tuyén chon, ching vi khuan AG2.3-S
¢6 kha nang khir sulfide hiéu qua nhat nén duoc chon dé giai trinh
tyr gen 16S-rDNA. Két qua giai trinh ty cho thiy dong AG2.3-S
¢d trinh ty gen 16S-rDNA tuong dong 99,93% véi lodi M. luteus.
G.H. Yu va cs (2007) [18] dé phan 13p dugc vi khuan M. luteus
tr hé thong loc nhé giot dung dé xur ly hydrogen sulfide va NH,.
Vi khuan M. luteus ¢6 kha ning ton tai ¢ trang thai ngii trong cic
diéu kién khéc nghiét ma khong hinh thanh bao tir, bén canh do
M. luteus con c6 kha nang su dung mot sd chit doc & dang carbon
mach vong, kim loai ndng [19, 20], vi thé co thé ung dyng lam tac
nhén sinh hoc trong qua trinh xir Iy chit 6 nhidm.

3.4. Kétqua danh gid khd nang giam ham lwgng khi hydrogen
sulfide trén phan chim Yen ciia Micrococcus luteus

Hinh 2 cho thiy, ham lugng khi hydrogen sulfide & cac nghiém
thirc khao sat ¢6 xu huéng gidam dan theo thoi gian thir nghiém.
Trong d6, & cic nghiém thiic ¢6 bo sung M. luteus nong do
hydrogen sulfide giam manh so vdi & nghiém thirc khong bo sung
M. luteus (d()1 ching) (sau 9 ngay thir nghiém giam tir 25 xudng
19 mg/l). O céc cong thire ¢6 bd sung vi khuan M. luteus, mat do
cang cao hiéu suat giam khi hydrogen sulfide cang cao, ham lugng
khi hydrogen sulfide trong cic miu thir nghiém déu nim trong
gi61 han cho phép (QCVN 01-15/2015/BNNPTNT ham lwgng khi
hydrogen sulfide <5 ppm) [21]. Trong do, sau 7 ngay thir nghiém &
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cac cong thire phun M. luteus v6i ndng do 10° va 108 CFU/ml, nong
do khi hydrogen sulfide <5 mg/I lan luot 1a 3 va 5 mg/l. Sau 9 ngay
thur nghi€m, cac nghiém thirc co6 phun M. luteus déu 1am giam ham
luong khi hydrogen sulfide <5 mg/l (dao dong tir 1-4 mg/l). Qua
cac két qua trén cho thay, chung vi khuan M. luteus c6 kha ning
1am giam ham luong khi hydrogen sulfide c trong phan chim Yén.

Khi so sanh vdi nghién ctru cia M.Y. Hidayat va cs (2019) [22]
cho thy, hiéu suat hap thu hydrogen sulfide trong phan chim Yén
ctia ching vi khuan M. [uteus (88%) cao hon so v6i kha nang hap
thu chat nay trong phan ga ctia ching Pseudomonas sp. (dat 71%)
sau 7 ngdy nudi cay.
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Hinh 2. Sy thay ddi ndng dé khi hydrogen sulfide trong phan chim Yén qua
cac mdc thoi gian sau khi phun vi sinh M. luteus.

4. Két luan

Nghién ciru da phan lap dugc 6 ching vi khuan c6 kha ning
khir khi hydrogen sulfide trong miu phan chim Yén. Trong do,
chung AG2.3-S c6 kha nang khir sulfide dat hiéu sudt cao nhét 1a
84% (tir 200 xudng 32,0 mg/l) sau 5 ngay. Ching AG2.3-S dugc
xéc dinh 1a ching vi khuan M. luteus bang két qua phan tich doan
16S-rDNA, véi d6 twong dong dat 99,93 %. O ndng do 10° CFU/
ml chung M. luteus AG2.3-S c6 kha nang 1am giam ham lugng khi
hydrogen sulfide trong mau phéan chim Yén dudi 5 mg/l sau 7 ngay
thir nghiém. Két qua 1a co so cho viéc nghién ciru san xuat ché
phim vi sinh xtr 1y hydrogen sulfide trong nha nui chim Yén va
trai chan nudi gia cAm.

L0 CAM ON

Nhém téc gia xin chan thanh cam on Chi nhanh Vién Ung dung
Cong nghé tai TP Ho Chi Minh - don vi chi tri thyc hién dé tai cap
Bo Khoa hoc va Cong nghé: “Nghién ciru san xuat ché pham vi
sinh khir muii hoi trong nha nuéi chim Yén” da h tro kinh phi thuc
hién cac ndi dung ctia bai bao.
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