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Toém tit: Vi sinh vat duoc xem 1a nhén td chinh cua qua trinh ty lam sach nudc tu nhién,
trong d6 vi khuan hiéu khi déng vai trd hét strc quan trong trong qué trinh phan hiy chat
hitu co d& phan hily sinh hoc trong nuéc song. Panh gia mirc 46 da dang cta cong dong vi
khuan hiéu khi va xac dinh cac loai vi khuan hiéu khi dong vai trd chu dao phan huy chét
hitu co trong nudc séng nham lam rd ban chét ciia qué trinh phan hiy chat hiru co d& phan
huy sinh hoc va b sung vao co so dit liéu théng ké thanh phan vi khuan hiéu khi trong
nudc song, tir do lam co s¢ khoa hoc dé dua ra cac giai phap bao vé chat luong nudc song.
Trong nghién ctru nay mau nude s6ng 1a mau to hop cua 18 mau don lay theo 2 thoi diém
triéu cuong va triéu kiét tai 1 vi tri va 1 thoi diém; co tit ca 5 vi tri ldy mau theo chiéu dai
dong sdng Céi va lay tai 6 thoi diém: thang 6/2019, 8/2019, 10/2019, 12/2019, 2/2020,
4/2020. Két qua da xac dinh 25 dong khuan lac hiéu khi & nudc song Cai, trong d6 co 6
loai vi khuén hiéu khi déng vai tro chii dao phan huy chat hitu co trong nudc séng va co 2
loai ton tai quanh ndm trong sb 6 loai vi khuan hiéu khi chi dao nay.

Tir khéa: Vi khuan hiéu khi; Séng Cai; MALDI-TOF.

1. Giéi thi¢u

Vi sinh vat dugc xem 1 nhan t§ chinh cua qua trinh ty 1am sach nu6ce ty nhién; chang
phan huy va st dung cac chét hitu co hoa tan dé xdy dung té bao cho co thé va bién thanh
cac chat v6 co trong nudc [1]. Trong nudc co nhiéu loai vi sinh vat nhu: Vi khuan, nim
mdc, nAm men, xa khuén, vi rat (siéu vi khuan). Trong nhimg loai ndy, vi khuan déng vai
tro quan trong hay chu dao trong qua trinh phan huy chit hitu co, lam sach ngu(‘)n nudc
song. Theo phuong thuc dinh dudng, vi khuan dugc chia 1am 2 nhém: Vi khuan di dudng
va vi khuan tu dudng. Vi khuan di dudng sir dung cac chat hiru co lam nguon cacbon dinh
dudng va ngudn ning lugng dé hoat dong song, xay dung té bao, phat trién. C6 3 loai vi
khuan di dudng: Vi khuan hiéu khi can oxy dé song, Oxy cung cap cho qua trinh 6xy hoa
cac chat hiru co; vi khuan ky khi sdng va hoat dong & diéu kién ky khi (khong can 6xy cua
khong khi), sir dung 6xy trong nhirng hop chit nitrat, sulphat dé 6xy hoa cac chat hitu co; vi
khuan tuy nghi co thé séng trong diéu kién c6 hodc khong co 6xy tu do, nang luong giai
phong mot phan dugc st dung cho viée sinh tong hop hinh thanh té biao méi, mot phan
thoat ra & dang nhiét [2]. Vi khudn tu dudng c6 kha ning 6xy hoa chit vo co dé thu ning
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lwong va sir dung CO, lam ngudn cacbon cho qua trinh sinh tong hop, trong nhém nay c6 vi
khuan nitrat hoa [2]. Tém lai, qua trinh phan huty chat hitu co trong nudc song chi yéu do
cac vi khuan hiéu khi. Hién nay c6 cac phuong phap phén loai vi sinh vat nhu: Phuong
phap phan loai vi sinh vat truyén théng [3-4], phuong phap phan loai vi sinh vat bang sinh
hoc phén tir [4-6], phuong phép phan loai vi sinh vat bang khéi phé protein MALDI-TOF
[7-10]. Phuong phap MALDI-TOF dugc sir dung cho nghién ciru nay do day la phuong
phap dinh loai vi sinh vat mdt cach nhanh chéng, hiéu qua va dang tin cay [7-10]. Trén thé
gidi c6 nhidu cong trinh nghién ctru vé hé sb téc d6 phan huy chét hitu co ciia nudc song
v6i két qua xac dinh gia tri Ky trong khoang thoi gian nghién ctru t61 20 ngay va c6 xem xeét
anh huong cua cac yeéu t6 toi gia tri Ku. Tai Viét Nam, dd c6 mot sd it cong trinh nghién
ctru ¢6 xac dinh h¢ s6 phan huy chat hiru co' trong nude séng boi nhom vi khuén hiéu khi
nhung quy mé thyc hién véi so luong mau it, thoi gian thyuc hién ngan va dac biét la chua
c6 xac dinh cac loai vi khuan hiéu khi déng vai tro chu dao tham gia vao qua trinh phan huy
chat hiru co trong nuéc song [11-14].

Séng Cai 1a mot nhanh cua séng Pong Nai, chay qua dia ban cac xa bai Phudc, Long
Tan, Pha Thanh cta huyén Nhon Trach, tinh Dong Nai. Song Cai ¢6 vai trd hét sirc quan
trong ddi véi khu vuc thong qua cdc chire nang cua n6 nhu: Van tai (vén chuyen phu sa,
giao thong thuiy), bao vé (tiép nhén, ddng hoa cac chat 6 nhiém, thoat 1, diéu hoa vi khi
hau), san xuét (tudi ti€u, cung cap nude sinh hoat) [11-14]. Vi vay, danh gid mtrc do da
dang cta cong dong vi khuan hiéu khi va xac dinh cac loai vi khuan hiéu khi dong vai tro
chu dao phan huy chat hiru co trong nuéc song Cai bang phuong phap MALDI-TOF nham
lam rd ban chat ctia qua trinh phan huy chat hiru co d& phan huy sinh hoc va bd sung vao co
s¢ dir liéu théng ké thanh phan vi khuan hiéu khi trong nuéc song, tir d6 1am co sé khoa
hoc dé dua ra giai phap bao vé chat lugng nudc song.

2. Vit liéu va phwong phap nghién ciru

2.1. Vat liéu

Séng Céi co chiéu dai khoang 10km, chiéu rong 220-380 m, do sau giira dong 15-20
m tiy theo timg vi tri. Theo TCVN 6663-6:2018 [15], miu nudc séng duoc 1ay theo chiéu
dai song tai 5 vi tri, moi vi tri cach nhau 2,0-2,5 km (ki hiéu N1-N5). Tai ting vi tri lay 18
mau Giita dong ldy 3 mau theo do sau, gitra bo phai lay 2 mau theo d9 séu, gitra bo trai lay
2 mau theo do sau, bo phai lay 1 mau va bo trai ldy 1 mau Va mau nudc song dugc lay theo
tridu kiét va triéu cuong. Mau nudc song tai timg vi tri 13 mau to hop cta 18 mau don. Sir
dung thiét bi 1dy méu theo d6 sau ctia hang Wildco (M¥). Mau duoc chira trong can nhya,
bao quan lanh & nhiét do 1-5°C, van chuyén vé phong thi nghiém trong ngay.

Bang 1. Cac hoa chit str dung cho qué trinh nghién ctru.

TT Hoa chit M ta

1 NA(Nutrientagar)  Dang bot, MOO1, hang Himedia/An D9.
St dung NA 1am méi trudong dé cay trang vi sinh vat.

2 NB(Nutrient broth)  Dang bot, M002, hang Himedia/An Do.
Str dung NB dé 1am moi trudng ting sinh vi sinh vat.

3 Axit formic 98% Dang long, hang Merck/Ptc. ‘
Str dung axit formic trong dinh danh vi khuan.

4 Matrix IVD HCCA-  Dang long, hang Bruker/DPuc.
portioned Str dung dung dich matrix IVD HCCA-portioned trong dinh danh vi khuan.

2.2. Phwong phap nghién curu

a. Phuong phép phan lap vi sinh vat . i }
Theo [16-17], phan lap vi sinh‘ vat gom 4 budc: Chuﬁn b1 thach dia, pha loang mau,
phan 1ap va dinh lugng vi sinh vat bang phuong phap dém khuan lac.
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b. Phuong phap phan loai vi khudn bang khéi phd protein MALDI-TOF

Dinh danh vi khuan bang ddu 4n phan tr dua trén nguyén tic so sanh sy tuong dong
ctia phd protein tir mau vi khudn muc tiéu véi co so dir liéu caa gan 6.000 ching vi sinh vt
khac nhau trong thu vién Database. Thu vién MBT database version MSP 5627 thudc h¢
thdng dinh danh Maldibioptyper System. Phin mém dinh danh: MBT RTC 3.1. Thiét bj
Model: Microflex LT/SH; Hang san xuit: Bruker/Puc. Két qua dugc danh gia phan tich
dwa trén mirc twong ddng véi database thong qua diém tuong dong (score values).

Theo [18], quy trinh dinh danh vi khuan bang khdi phd protein MALDI-TOF gbm 4
bude: Phét mau va thém matrix, dua mau vao hé théng va tao phé, So sanh phé vo1 dir liéu
va xem két qua.

3. Két qua va thao luan

3.1. 86 dong khudn lac hiéu khi

Két qua xac dinh s dong khuan lac hiéu khi ctia nuéc song Céi biang phwong phap
phén 13p vi sinh & céc thoi diém khac nhau dugc trinh bay trong hinh sau.

Thoi gian/miu Ki hié¢u dong khuén lac hiéu khi
Thang 6/2019
N1 6 13 21 23
N2 3 8 13 16 20 22
N3|1 6 9 19|20
N4|1] |3 7 10 19(20
N5 3 7 10 16 19 21 23
Thang 8/2019
N1 819 13 19|20
N2 7 20 22
N3|1 6 10 13 16 19 21
N4 3 8 16 22
N5 3 10 21
Théng 10/2019
N1l 5|6]7] |9 17 20 23
N2 10 16 25
N3[1]2 718 21
N4|1 12 25
N5| |2 5 12 16 20
Théng 12/2019
N1|1]2 5
N2
N3|1 5
N4| |2
N5
Théng 2/2020
N1 6|7 18 21 24
N2 4 14115|16 21
N3 4 10 18 20|21) 22
N4 6] |8 14]15 21
N5 7 14115 21 24
Théng 4/2020
N1 9 18 21
N2 4 7|8 11 16 18 21|22
N3 6 9 14115 20(21 24
N4 7 15 20 24
N5 819 14 21
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Hinh 1. S6 dong khuan lac hiéu khi ¢ nudc song Cai.
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Tong s6 dong khuan lac hiéu khi & nudc séng Cai xac dinh tai 6 thoi diém 1a 25 dong
khuan lac hiéu khi, ki hiéu tir (1) dén (25).

— Tai thoi diém thang 6/2019 phat hién 14 dong khuan lac hiéu khi, d6 1 cac dong co
ki hi¢u: (1), (3), (6), (7), (8), (9), (10), (13), (16), (19), (20), (21), (22), (23).

— Tai thoi diém thang 8/2019 phat hién 13 dong khuan lac hiéu khi, d6 1a cac dong co
ki hi¢u: (1), (3), (6), (7), (8), (9), (10), (13), (16), (19), (20), (21), (22).

— Tai thoi diém thang 10/2019 phat hién 15 dong khuén lac hiéu khi, d6 1a cac dong c6
ki higu: (1), (2), (5), (6), (7). (8), (9), (10), (12), (16), (17), (20), (21), (23), (25).

— Tai thoi diém thang 12/2019 phat hién 12 dong khuan lac hiu khi, d6 1a cac dong co
ki hi¢u: (1), (2), (5), (7), (8), (9), (10), (12), (16), (20), (21), (25).

— Tai thoi diém thang 2/2020 phat hién 14 dong khuan lac hiéu khi, d6 1a cac dong co
ki hi¢u: (4), (6), (7). (8), (9), (10), (14), (15), (16), (18), (20), (21), (22), (24).

— Tai thoi diém thang 4/2020 phat hién 14 dong khuan lac hiéu khi, d6 1 cac dong co
ki hi¢u: (4), (6), (7), (8), (9), (11), (14), (15), (16), (18), (20), (21), (22), (24).

Tai timg thoi diém s6 dong khuan lac hiéu khi trong nuéc song Cai phat hién dao dong
trong khoang 12-15 dong; trong d6 co 7 dong khuan lac hiéu khi luén ludn hién dién ca
trong 6 dot thu mau, do6 13 dong co ki hiéu: (6), (7), (8), (9), (16), (20), (21). Diéu nay cho
thay 7 dong khuan lac hiéu khi nay t6n tai quanh niam trong nudc séng Cai. Cac dong
khuan lac hiéu khi con lai tiy thudc vao diéu kién moi truong tai timg thoi diém trong nam
(nhu mua mua, mua khd, giao mua) c6 thé xuét hién hodc khong.

3.2. Pinh danh cdc lodi vi khudn hiéu khi

Trén co 86 86 dong kl}uén }ac hiéu khi xac dinh & trén, dinh danh céc loai vi khuan hiéu
khi bang phuong phap khoi pho protein MALDI-TOF.

Bang 2. Dinh danh cac loai vi khuan hiéu khi trong nudc song Cai.

Ki hi¢u dong khuin lac Tén loai vi khuin hiéu khi
1 Achromobacter xylosoxidans
2 Acinetobacter radioresistens
3 Aeromonas caviae
4 Aeromonas enteropelogenes
5 Arthrobacter gangotriensis
6 Bacillus atrophaeus
7 Bacillus cerecus
8 Bacillus megaterium
9 Bacillus pumilus
10 Bacillus sonorensis
11 Chromobacterium violaceum
12 Comamonas testosterroni
13 Enterobacter kobei
14 Escherichia coli
15 Klebsiella pneumoniae
16 Lactobacillus amylovorus
17 Neisseria meningitidis
18 Pantoea agglomerans
19 Pseudomonas mendocia
20 Pseudomonas putida
21 Pseudomonas libanensis
22 Pseudomonas otitidis
23 Rheinheimera soli
24 Sphingomonas adhaesiva
25 Stenotrophomonas nitritireducens

Bang phuong phéap khdi pho protein MALDI-TOF d3 dinh danh dugc 25 loai vi khuan
hiéu khi trong nuéc séng Cai la: Achromobacter xylosoxidans, Acinetobacter
radioresistens, Aeromonas caviae, Aeromonas enteropelogenes, Arthrobacter
gangotriensis, Bacillus atrophaeus, Bacillus cerecus, Bacillus megaterium, Bacillus
pumilus, Bacillus sonorensis, Chromobacterium violaceum, Comamonas testosterroni,
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Enterobacter kobei, Escherichia coli, Klebsiella pneumoniae, Lactobacillus amylovorus,
Neisseria meningitidis, Pantoea agglomerans, Pseudomonas mendocia, Pseudomonas
putida, Pseudomonas libanensis, Pseudomonas otitidis, Rheinheimera soli, Sphingomonas
adhaesiva, Stenotrophomonas nitritireducens.

Céc loai vi khuan hiéu khi ton tai quanh nim trong nuéc song Cai la: Bacillus
atrophaeus, Bacillus cerecus, Bacillus megaterium, Bacillus pumilus, Lactobacillus
amylovorus, Pseudomonas putida, Pseudomonas libanensis.

3.3. Mat do cua tueng loai vi khudn hiéu khi

Mat d6 cua timg loai vi khuan hiéu khi trong nudc song Cai Xac dinh bang phuong
phap dém khuan lac duogc trinh bay trong hinh 2.
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B 43 (CEUmD (25) | Hinh 2. Mat do cta timg loai vi khudn hiéu khi & nuéc song Céi:
’ (1) Achromobacter xylosoxidans; (2) Acinetobacter radioresistens;
330,000 (3) Aeromonas caviae; (4) Aeromonas enteropelogenes; (5)
300,000 Arthrobacter gangotriensis; (6) Bacillus atrophaeus; (7) Bacillus
250,000 cerecus; (8) Bacillus megaterium; (9) Bacillus pumilus; (10)
200,000 Bacillus sonorensis; (11) Chromobacterium violaceum; (12)
Comamonas testosterroni; (13) Enterobacter kobei; (14)
130,000 Escherichia coli; (15) Klebsiella pneumoniae; (16) Lactobacillus
100,000 amylovorus;  (17) Neisseria meningitidis; (18) Pantoea
50,000 agglomerans; (19) Pseudomonas mendocia; (20) Pseudomonas
0 putida; (21) Pseudomonas libanensis; (22) Pseudomonas otitidis;
|xzmm\'T‘lNzN.w.mﬁlNlNz\'%NJNT‘WNm\'ANﬁINlN:N:NL\'S’ﬂN:N?\::Ni (23) Rheinheimera soli; (24) Sphingomonas adhaesiva; (25)

Thang 6/2019 | Thang 8/2019 |Thang 10/2019|Thang 12/2019| Thang 2/2020 | Thang 4/2020 Stenotrophomonag nitritireducensl

Trong sb 25 loai vi khuan hiéu khi trong nuéc séng Cai c6 6 loai c6 mat do vi khuan
trung binh > 9.000 CFU/ml, d6 la: Achromobacter xylosoxidans, Acinetobacter
radioresistens, Bacillus cerecus, Bacillus megaterium, Comamonas testosterroni,
Stenotrophomonas nitritireducens. Pay 1a nhiing loai vi khuan hiéu khi déng vai tro chii
dao phan haty chat hitu co trong nudc séng Cai. Trong sb 6 loai vi khuan hiéu khi nay c6 2
loai ton tai quanh nam 1a Bacillus cerecus, Bacillus megaterium.

4. Két luin

Két qua nghién ctru da xac dinh 25 dong khuan lac hiéu khi & nudc song Cai. Trong d6
c6 6 loai c6 mat d6 vi khuan trung binh > 9.000 CFU/ml, d6 la: Achromobacter
xylosoxidans, Acinetobacter radioresistens, Bacillus cerecus, Bacillus megaterium,
Comamonas testosterroni, Stenotrophomonas nitritireducens. Pay 1a nhiing loai vi khuan
hiéu khi déng vai tro chii dao phan hily chat hitu co trong nuéc song Cai. Trong s6 6 loai vi
khuén hiéu khi ndy ¢6 2 loai ton tai quanh nam la Bacillus cerecus, Bacillus megaterium.
Han ché cuia két qua nghién ctru ndy 1a tinh khong dong nhét tai timg vi tri 1dy mau (khong
ddng nhét tai tirng mat cat séng: chiéu rong va chiéu sau cta dong séng).

bong gop cua tac gia: Xy dung y tuong nghién cou: P.C.S., N.V.S.; Xu ly 5O lidu:
N.V.S,, HK.Q.M.; N.T.T.; Viét ban thao bai bao: N.V.S., HK.Q.M.; P.C.S., N.T.T.; Chinh
stra bai bao: N.V.S., H.K.Q.M.

Loi cdm on: Bai bdo hoan thanh nh¢ vao két qua cua luan 4n tién siky thudt “Nghién ctru
qua trinh phan huy chat hitu co trong nude song Cai boi vi sinh vat”.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Evaluation of the diversity of aerobic bacteria community and
identification of aerobic bacteria species that play a key role in
decomposing organic matter of Cai river — Dong Nai province
by the MALDI-TOF method

Nguyen Van Son'*, Phung Chi Sy*, Nguyen The Tien!, Ho Ky Quang Minh?

! Vietnam Institute for Tropical Technology and Environmental Protection;
sonvittep@gmail.com; entecvn@yahoo.com; thetien1960@gmail.com
2 Sai Gon University; hkgminh@sgu.edu.vn

Abstract: Microorganisms are considered as key in the natural self-cleaning process, in
which aerobic bacteria play a very important role in the decomposition of biodegradable
organic matter for the river. Evaluation of the diversity of aerobic bacteria community and
identification of aerobic bacteria species that play a key role in decomposing organic
matter for the river is aimed to better clarify the decomposition process of biodegradable
organic matter for the river and added to the statistical database of aerobic bacteria
composition in river water, from that making a scientific basis for proposal of solutions to
protect river water quality. In this study, the river water sample is a composite sample of
18 samples taken at two times of high tide and low tide at one location and one time; there
are all 5 sampling locations along the length of the Cai river and taken at 6 times: June
2019, August 2019, October 2019, December 2019, February 2020, April 2020. The
results have identified 25 aerobic bacteria species for Cai river, in which there are 6
aerobic bacteria species that play a key role in decomposing organic matter in river water
and 2 aerobic bacteria species exist all time during year round among these 6 dominant
aerobic bacteria species.

Keywords: Aerobic bacteria; Cai river; MALDI-TOF.
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