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ABSTRACT

Seafood processing wastewater contains several nitrogen sources including
ammonium, nitrite and nitrate with high concentration. In water bodies, high
level of nitrite can cause toxic effects to aquatic organisms, contaminate water
sources and affect human health. From water and surface sediment samples
collected in shrimp processing wastewater, 37 bacterial strains capable of
nitrite uptake were isolated, in which 24 strains were obtained from the water
sample and 13 strains were isolated from the surface sediment sample. Nine
Gram-negative bacterial strains including S3.2, S3.4, S3.10, S3.12, W3.17,
W3.18, W3.20, W3.21 and W3.22 were able to growth and to completely
uptake nitrite after 24 hours of incubation in minimal medium supplemented
with 50 and 100 ppm nitrite. All of the 9 strains performed catalase and citrate
catabolism activity but did not show nitrate reduction activity. Among these,
strains S3.2, S3.4, W3.21 and W3.22 were able to hydrolyze starch; strains
§3.12, S3.17, S3.18 and W3.20 were matile.

TOM TAT

Nuée thdi ché bién thity san ¢6 chira nitrogen diwéi dang amonium, nitrite va
nitrate. Trong do, nitrite & nong dé cao cé thé gdy déc cho dong vit thiy sinh,
6 nhiém nguon nudc, tir do anh huong dén sikc khoe cong dong. Muc tiéu ciia
nghién ciru la phdn Iap va tuyén chon cdc dong vi khudn ttr nude thai ché bién
thuy san co kha nang hap thu nitrite. Tir mau meée va mau bin bé mat dwoc
thu tir bé nueée thai ché bién thity san, 37 dong vi khudn ¢é kha nang hdp thu
nitrite da dwoc phan ldp, trong do, 24 dong vi khuan dirge phén ldp tir mau
nudc va 13 dong vi khudn dwoc phan ldp tir mau bim. Chin dong vi khudn
Gram am gom S3.2, S3.4, $3.10, S3.12, W3.17, W3.18, W3.20, W3.21 va
W3.22 ¢6 kha nang tao sinh khéi cao va hdp thu hodn toan nitrite (nong dg
50 va 100 ppm) ¢ thoi diém 24 gio- nudi cdy. Két qua khao sat ddc diém sinh
héa cho thay 9 dong vi khudn déu cé hoat tinh catalase, bién dudng citrate va
khéng khir nitrate. Trong dé, 4 dong vi khudn gom S3.2, S3.4, W3.21 va W3.22
¢6 kha nang thity phdn tinh bét, 4 dong vi khudn S3.12, S3.17, S3.18 va W3.20
c0 khad nang di dong.

1. GIOI THIEU

Nhimg nim gan day, thi truong tiéu thy tom téng
nhanh va mang lai nhieu lgi nhuan cho nganh xuat
khau thay san. Bén canh nhitng két qua dat duoc thi

qua trinh so ché tom dang c6 nguy co gy 6 nhiém
mdi truong do nhiing phé phu pham phat sinh trong
qua trinh ché bién tom nhu mau, thit vyn, chit tay,...
(Triét va ctv., 2008). Nudc thai ché bién thiy san
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chira nitrogen dudi dang amonium, nitrite va nitrate.
Ham lugng nitrogen cao trong nudc thai 1a nguyén
nhan gia tang cac hop chét c6 hai cho thuy san ching
han nhu nitrite (Funge-Smith & Briggs, 1998).

Trong nudc, nitrite dwoc chuyén hoa thanh
nitrate nho cac vi khuan nitrate hoa. Tuy nhién, khi
nitrite tich tu & néng d6 cao sé gay doc cho dong vat
thiy sinh. Chang han, nitrite anh huong dén hoat
dong sinh 1y cta tom, c4 nhu rdi loan bai tiét, tuan
hoan va than kinh, 1am cho tom, c4 cham phat trién.
Khi bi nhiém nitrite & nong do cao, tom, c4 c6 thé
chét (Jensen, 2003). Ca nhiém nitrite s& bi bénh méau
nau, bi ngat do nitrite ngdn can su van chuyén
oxygen trong mau (Huong & Vi, 2013).

Poéng bang Song Ciru Long c6 dién tich nuéi
trong thiy san kha 16n va ciing 1a noi tap trung cac
nha may ché bién thily san & quy mé 16n. Tuy nhién,
nghién ctu V& phan 1ap vi khuan tir nude thai ché
bién thily san c6 kha nang hap thu nitrite con han
ché. Trong nghién ctu ciia Ngan va Hiép (2010),
mat s6 vi khuan hitu ich trong ao nudi tém st dugc
khao sat. Bong thoi, quan thé vi khuan chuyén hoa
dam trong bun day ao nudi tom su ¢ tinh So6c Trang
cling da dugc mo ta (Ngan, 2012). Trong nghién ciru
ctia Oanh va Mai (2017), dong vi khuan BLW2.2
dugc phan 1ap tr ao nudi tom & Bac Liéu c6 kha
nang hap thu nitrite vai higu suit 97,2% sau 3 ngay
nudi cdy. Tir nhitng thyc tién trén, nghién ctru nay
dugc dé xuat thyc hién nham phan 1ap va tuyén chon
cac dong vi khuan ban dia tir nu6e thai ché bién thiy
san c6 kha nang hap thu nitrite hiéu qua. Két qua cua
nghién ctru nay s& lam tién dé cho cac nghién ctru
Xt ly nitrite trong moi trudng nudc.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu miu

Ba mau nudc va ba miu bun bé mit duoc thu
doc theo chiéu dai cua bé nudc thai so ché tom dong
lanh (10x15m) cua cong ty trach nhiém hu han
(TNHH) Hai san Viét Hai. Cong ty c6 try s¢ &
Km2087+500, quic 16 1A, xa Long Thanh, huyén
Phung Hiép, tinh Hau Giang. Sau khi thu, ba mau
nudc va ba mau bun duoc tron déu dé thu mot mau
nude va mot mau bun dai dién. Hai mau dai dién
duoc cho vao chai nhya sach, day nép kin va bao
quan lanh khi chuyén vé phong thi nghiém dé phan
lap vi khuan.

2.2. Phan 1ap vi khuin c6 kha ning hip thu

nitrite

Nim g mau bun hoic 5 mL mau nuéc duge cho
vao cac binh tam giac co6 chira 45 mL mdi truong
Winogradskyi ¢6 bd sung 0,2 g/L (200 ppm) NaNO,
da duoc khir trung. Mu duogc lic voi toe do 150
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vong/phit trén may 14c trong 1 tuan (chon loc lan 1).
Sau 7 ngay, mau duoc dé ling trong 30 phut. Sau
d6, mau duoc hit 5 mL dung dich huyén phu vi
khuan va chuyén sang binh tam gidc m&i c6 chtra 45
mL mbi trudng tuong ty, tiép tuc lic trén may lic
V6i te do 150 vong/phit & nhiét o phong trong 1
tuan (giai doan nay duoc 1ap lai 2 l1an: chon loc lan
2 va 3). Thanh phan ctia méi trudng Winogradskyi
gom NaNO; 0,2 g/L, Na,COs 1 g/L, NaC1 0,5 g/L,
K2HPO40,5 g/L, MgS04.7H20 0,5 g/L, FeSO47H,0
0,4 g/L, va pH 7,8 (Bollmann et al., 2011).

Sau 3 1an chon loc, mau dugc dé yén trong 30
phut. Phan chét long phia trén duoc sir dung dé phan
lap vi khuan hap thu nitrite. Cac budc phéan 1ap vi
khuan dugc tién hanh nhu sau: 100 pL dung dich
huyén phui vi khuan trong mau (sau khi chon loc lan
3) dwoc hut va trai 1én dia moi trudng khoang tdi
thiéu (MMN) c6 bo sung 200 ppm NaNO,. Bi thuy
tinh dwoc dung dé trai vi khuan phan bb déu khap
mit dia va dé trong tu cay cho dén khi bé mat dia
bdc hoi nude hoan toan. Sau d6, vi khuén duoc u &
32°C trong 72 gio. Khi vi khuan phat trién thanh
khuan lac, cac khuan lac ri rac va c6 dic diém hinh
thai khac nhau vé mau séc, kich thudc, bia,... duoc
chon dé cdy chuyén nhiéu lin sang méi trudng ciing
loai cho dén khi chon dugc cac khuén lac ddng nhat
vé hinh thai va nam trén dudng cdy. Sau do, khuén
lac dwoc cdy chuyén sang méi truong giau dinh
duong Tryptone soya agar (TSA, 30 g/L Tryptone
soya broth, 15 g/L agar) va u 32°C trong 24 gio dé
kiém tra do thuan cua vi khuan. Cac dong vi khuan
thudn duoc nudi cdy 3 ngay trén moi trudng TSA va
ghi nhan cac dac diém hinh thai khuan lac bao gom
hinh dang, mau séc, bia, 46 noi, bé mat, kich thugc
trung binh. Sau cung, cac dong vi khuén tlem nang
duoc khao sat mot s6 dic diém sinh hoa gom kha
nang bién dudng citrate, hoat tinh catalase, tinh di
dong, hoat tinh khir nitrate va thuy phéan tinh bot
(Diing va ctv., 1972) va xac dinh Gram theo phuong
phap nhudém truyén thdng (Anh, 2006).

Thanh phan méi truong MMN gom 1,4196 g
Na;HPO4; 1,3609 g KH.PO4 0,0985 g
MgS0..7H,0; 5,75 mg CaCl,.2H,0; 2,75 mg
FeS04.7H,0; 1,7 mg MnSO4.H,0; 1,16 mg H3BOs3;
1,15 mg ZnS0..7H.0; 0,24 mg CuSO.; 3,2 mg
Na,.EDTA; 0,235 mg CoCl,.6H,0; 1000 mL H,0;
pH=7%0,2 (Oanh va ctv., 2014).

2.3. Khao sat sy ting truéng trong moi
trudng c6 bo sung nitrite va sy hap thu
nitrite caa vi khuan

Chiang mot khuan lac coa timg dong vi khuan

phén 1ap vao moi truong giau dinh dudng Tryptone
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soya broth (TSB, 30 g/L). Vi khuin dugc nudi cay
trén may l4c véi tbe d6 200 vong/phit qua dém. Mat
d6 quang (ODsoonm) Clia cac dung dich huyén phu vi
khuan dugc kiém tra va diéu chinh vé cing mot gia
tri ODsoonm= 0,6 (twong duwong 10" CFU/mL). Sau
d6, 40 pL dung dich huyén phu timg dong vi khuan
dugc chung vao 6ng nghiém c6 chira 4 mL moi
truong MMN duoc bo sung NaNO; ¢ cac nong do
75 ppm (tuwong duong 50 ppm NO7) va 150 ppm
(twong dwong 100 ppm NO;). Nghiém thirc ddi
chimg dugc thyc hién tuong tu nhung khéng co
chung vi khuan. Vi khuan dugc nudi cdy trén may
lic véi toe d6 200 vong/phut. Thi nghiém duoc lap
lai 3 1an. Sau 24 gio nudi cdy, mat do quang
(ODsoonm) cua cac dung dich huyén phu vi khuan
dugc Kiém tra va nitrite con lai trong mau duoc dinh
luong.

Kha ning sinh truéng cua cac dong vi khuan
duoc xac dinh sau 24 gio nudi cdy bang cach chuyén
200 pL tirng dung dich huyén phu vi khuan vao dia
96 giéng va do mat do quang ¢ budc séng 600 nm.

Nitrite dugc dinh lwong bing phuong phép
Griess (APHA, 2001) theo phuong trinh dudng
chuiny = 0,3595x + 0,0867 (R2=0,9994), trong do,
y 1 d6 hap thu quang & budc séng 540 nm, x 13 ham
lugng nitrite. Ham lugng nitrite con lai trong moi
truong nudi cdy vi khuan duoc xac dinh nhu sau: 1,5
mL dung dich huyén phu cua ting dong vi khuan
sau khi nudi cdy trong méi truong co bd sung nitrite
dugc chuyén vao dng eppendorf va ly tim véi toc
d6 13.000 vong/phut trong 10 phat dé loai bo té bao
vi khuéan. Bén trim pL dung dich sau ly tim duoc
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chuyén vao 6ng eppendorf mai, b sung 400 pL
thudc thir sulfanilamide (1 g CsHsN202"S dugc hoa
tan trong 100 mL dung dich HsPO,4 5%) va dé yén
5-10 phat. Sau d6, 400 pL thudc thir
napthylendiamine dihydrochloride (NED, 0,1 g
NED duoc hoa tan trong 100 mL nudc cat) duoc bo
sung vao hdn hop va tiép tuc dé yén trong 5-10 phut.
Cubi ciing, 200 uL dung dich sau phan tmg duoc
chuyén vao dia 96 giéng va do do hap thu quang cua
dung dich & budc song 540 nm.

Phan mém Microsoft Excel 2010 dwoc st dung
dé nhap va xtr 1y s6 liéu tho, tinh céc trung binh va
V& biéu d6. Phin mém Minitab 16 dugc dung dé
phan tich ANOVA va kiém dinh trung binh cac
nghiém thirc bang kiém dinh Tukey.

3. KET QUA NGHIEN CUU

3.1. Phén lap vi khuin c6 kha ning hip thu
nitrite

Tir mau nude va miu bun bé mat dugc thu trong
bé nuéc thai so ché tom dong lanh cia cong ty
TNHH Hai san Viét Hai, 37 dong vi khuan c6 kha
nang hép thu nitrite da dwoc phan lap, trong do, 24
dong duoc phan 1ap tir mau nudce va 13 dong dugc
phan 1ap tir mau bun bé mat. Cac dong vi khuan co
khuan lac tron, mau tring sira, bia nguyén, 1ai, bé
mit tron. Dac diém cua cac dong vi khuan phan 1ap
dugc trinh bay trong Bang 1. Hinh thai khuan lac
ctiia mot s6 dong vi khuan dai dién duoc minh hoa &
Hinh 1.

Bing 1. Pic diém hinh thai khuin lac cia vi khun ¢é kha niing hap thu nitrite

T Ngl}fﬁn Dong _ Pic diém khufu} lac _
goc Hinh dang Mau sac Bia Do noi  Bé mat <ich thuwde (mm)*

1 S3.1 tron tringngd  nguyén lai tron 0,5
2 S3.2 khong déu  tringnga chiathuy  lai tron 4x3
3 S3.3 tron tringngd  nguyén lai tron 3,5
4 S3.4 khong déu  tring duc chiathuy  mo nhin 5x3
5 Mau S35 khong déu  tringnga chiathuy  lai tron 8x14
6 bunbé S3.6 khong déu  tringnga chiathuy  lai tron 3,5x4
7 mat S3.7 tron trang sira  nguyén mo tron 1

8 S3.8 tron tringsita  nguyén mo tron 0,5
9 S3.9 tron tringngd  nguyén lai tron 3,5
10 S3.10 tron tring nga  chia thuy lai tron 4
11 S3.11 tron tringngd  nguyén lai tron 2
12 S3.12 tron tringnga chiathuy  lai tron 2
13 S$3.13  khong déu  trangngd chiathuy  lai tron 4x2
14 W3.1 tron trang sira  nguyén lai tron 2
15 W3.2 tron tringngd  nguyén lai tron 2
16 Ww3.3 tron tringsita  nguyén lai tron 1
17 W3.4 tron tring duc  nguyén lai tron 2
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T Nguon Dong ] Pic diém khufll} lac ]
goc Hinh dang Mau sac Bia Do noi  Be mit <ich thuéc (mm)*
18 Wa3.5 tron trang duc  nguyén lai tron 1
19 W3.6 tron tringnga chiathuy  1ai tron 3
20 W3.7  khéngdéu tringsita chiathuy  lai tron 2x4
21 W3.8  khéngdéu tringduc chiathuy  lai tron 3x4
22 W39  khéngdéu tringsia chiathuy  lai tron 5x7
23 W3.10 tron tring duc  nguyén lai tron 2
24 W3.11 tron vang nguyén lai tron 1
25 Mau W3.12 tron vang nguyén lai tron 2
26 nuéc  W3.14  khong déu  tringngad chiathuy  1ai tron 3x5
27 W3.13  khéngdéu tringsita chiathuy  lai tron 3x6
28 Wa3.15 tron tring duc  nguyén lai tron 3
29 W3.16  khéngdéu tringnga chiathuy  lai tron 4x12
30 W3.17 khéngdéu tringnga chiathuy  lai tron 4x10
31 W3.18 khéngdéu tringnga chiathuy  lai tron 4x11
32 W3.19 khéngdéu tringsita chiathuy  lai tron 2x5
33 W3.20 khéngdéu tringnga chia thiy lai tron 2x4
34 W3.21 khéngdéu tringnga chiathuy  lai tron 6x11
35 W3.22 khéngdéu tringnga chiathuy  lai tron 3x8
36 W3.23 khongdéu tringnga chiathuy  lai tron 5x4
37 W3.24 khongdéu tringnga chiathuy  lai tron 3x6

* Kich thwde trung binh dwoc do tir 3 khudn lac

Hinh 1. Mt s6 dong khuén phén lap dai dién khi dwgc nudi ciy 3 ngay trén méi trueong TSA
A: dong W3.8; B: dong §3.6; C: dong S3.4; D: dong W3.10

3.2. Kha niing tang truéng va hép thu nitrite
cda cac dong vi khuan phan 13p

Két qua khao sat kha nang tang truong va hap
thu nitrite ciia 37 dong vi khudn phan 1ap cho thay
¢6 sy khac biét vé sy tang truong va hap thu nitrite
giita cac dong vi khuan khi duoc nudi ciy trong moi
truong MMN c6 b sung 50 ppm va 100 ppm nitrite
& thoi diém 24 gio nudi cay.

Khi dugc nudi cay trong moi truong khoang toi
thiéu c6 bd sung 50 ppm nitrite, 3/37 dong vi khuan
tang trudng tao sinh khdi cao nhit gdm S$3.4, W3.2
va W3.22, khac biét c6 y nghia thong ké so véi
nghiém thirc ddi ching va so véi cac dong vi khuan
con lai, ngoai trir dong W3.11 (Hinh 2A). Két qua
khao sat kha nang héap thu nitrite cho thay 28/37
dong vi khuan c6 kha niang hap thu nitrite cao ¢ nong
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d6 50 ppm v6i ham lugng nitrite con lai t6i da 1a
22,54 ppm, khac biét co6 ¥ nghia théng ké so véi
nghiém thirc ddi chimg va so véi cac dong vi khuan
con lai. Trong d6, 17 dong vi khuan gom S3.2, S3.4,
S3.6, S3.9, S3.10, S3.12, W3.5, W3.6, W3.7,
Wa3.16, W3.17, W3.18, W3.20, W3.21, W3.22,
W4.23 va W3.24 hap thu hoan toan 50 ppm nitrite &
thoi diém 24 gio nudi cdy (Hinh 2B).

Dong W3.22 ¢ kha ning ting trudng cao nhat
V6i gia tri ODgoonm dat 0,28 va hip thu hoan toan
nitrite & thoi diém 24 gio nudi cdy. Két qua dinh
lwong nitrite cho thdy cac dong vi khuan hip thu
nitrite cao bao gom 4 dong tao sinh khdi cao nhat
(gi4 tri ODgoonm dat trong khoang 0,24 - 0,28) nhu
S3.4, W3.2, W3.11, W3.22 va cac dong tao sinh
khéi trung binh (gia tri ODgoonm dat trong khoang
0,06 - <0,24). Céc dong vi khuin c6 kha ning hip
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Khi dugc nudi cdy trong méi truong khoang t6i
thiéu c6 bo sung 100 ppm nitrite, dong vi khuan ting
tredng tao sinh khéi cao nhit 1a W3.2 véi gia tri mat
do quang dat 0,43, khac biét co y nghia théng ké so
vé6i nghiém thirc dbi ching va so véi cac dong vi
khuan con lai (Hinh 3A). Két qua khao sat kha nang
hap thu nitrite cho thdy 17/37 dong vi khuén c¢6 kha
nang hap thu nitrite cao & nong d6 100 ppm, dat hiéu
SUt trén 70%, khac biét co y nghia thong ké so véi
nghiém thirc ddi chimg va so véi cac dong vi khuan
con lai. Trong d6, 10 dong vi khuan gom S3.2, S3.4,
S3.10, S3.12,W3.8, W3.17, W3.18, W3.20, W3.21
va W3.22 hap thu hoan toan 100 ppm nitrite sau 24
gid nuoi cay (Hinh 3B).

Dong S3.2 ¢6 kha nang ting truong thap hon
nhung hap thu nitrite cao hon so v6i dong W3.2. Gia
tri mat d6 quang cta dong S3.2 dat 0,31 va hép thu
hoan toan 100 ppm nitrite & thoi diém 24 gid nudi
cdy. Két qua khao sat & néng d6 nitrite 100 ppm
cling cho thy cac dong vi khuan hap thu nitrite cao
gom cac dong tao sinh khéi cao (gia tri ODgoonm dat
trong khoang 0,29 - 0,43) va cac dong tao sinh khéi
trung binh (gia tri ODgoonm dat trong khoang 0,13 -
0,24) (Hinh 3A). Cac dong vi khuan c6 kha nang hap
thu nitrite thap 1a cac dong cé sinh khéi thap khi
dugc nudi ciy trong mdi truong khoang t6i thiéu co
bé sung nitrite (Hinh 3A va 3B), ngoai trir dong
W3.19 ¢6 sinh khdi dat mirc trung binh nhung kha
nang hap thu nitrite thap nhat.

Trong cac dong vi khuin phan lap, 9 dong vi
khuin gébm S3.2, S3.4, $3.10, S3.12, W3.17, W3.18,
W3.20, W3.21 va W3.22 ¢6 kha niang hap thu hoan
toan nitrite & ca 2 ndng d6 khao sat. Khi so sanh voi
céc nghién ciru trude day, c6 thé thay, dong vi khuén
Nitrobacter sp. NB1 duoc phan 1ap tir bun thai cua
Béng 2. Pic diém sinh héa ciia 9 dong vi khuin
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bé xur 1y sinh hoc trong khu xir Iy chét thai rin &
Binh Duong c6 kha ning hap thu 97,08% nitrite &
thoi diém 24 gio khi dugc nudi cdy trong moi trudng
MMN c¢6 bé sung 2 g/L NaNO, (Phung & Trang,
2017). Trong nghién citu cua Oanh va Mai (2017),
16 dong vi khuan hap thu nitrite duge phén 1ap tir
mau bun thu tai cdc ao nudi tom & Bac Liéu. Trong
d6, dong vi khuan BLW2.2 ¢6 kha nang hap thu
nitrite cao nhat, dat 97,2% ¢ thoi diém 3 ngay nudi
céy trong méi trudng MMN c6 bé sung 37,5 mg/L
NaNO; (twong duong 25 ppm nitrite). Trong nghién
ctru nay, 9 dong vi khudn phan 14p tir nuéc thai ché
bién thuy san c6 kha ning hp thu hoan toan nitrite
sau 24 gio nudi cay ¢ nong do 50 va 100 ppm (twong
duong 75 va 150 mg/L NaNOy). So véi dong vi
khuan Nitrobacter sp. NB1 thi 9 dong vi khuén ¢
kha nang hap thu nitrite & ndng do thap hon. Tuy
nhién, nhitng dong vi khuan nay c6 kha nang hap thu
nitrite & nong do cao hon va trong khoang thoi gian
ngén hon so véi dong vi khuan BLW2.2 dugc phan
1ap tir a0 nuobi tom & Bac Liéu.

Chin dong vi khuén S3.2, S3.4, S3.10, S3.12,
W3.17, W3.18, W3.20, W3.21 va W3.22 c6 mét s6
dic diém sinh hoa twong ddng, ching han, tat ca déu
¢6 hoat tinh catalase, bién dudng citrate va khong
khtr nitrate. Trong d6, 4 dong vi khuan S3.2, S3.4,
W3.21 va W3.22 c6 kha nang thuy phan tinh bot, 4
dong vi khuan S3.12, $3.17, S3.18 va W3.20 co kha
ning di dong. Két qua nhuom Gram ciia 9 dong vi
khuan cho thay tit ca déu 1a Gram am, két qua nay
cling pht hgp Véi nghién cttu cia Ngan (2012) vé
cac dong vi khuan co kha ning hép thu nitrite. Hinh
thai khuén lac, té bao va dic diém sinh hoa cua 9
dong vi khuan tiém ning dwoc minh hoa & Hinh 4
va Bang 2.

Pic diém sinh héa

Dong vi

khuin Iig?;g:eh T:lll:l{l ll))l(;:n Khir nitrate Bién dudng citrate Didong Gram
S3.2 + + - + - -
S3.4 + + - + - .
S3.10 + - - + - -
W3.12 + - - + + -
W3.17 + - - + + -
W3.18 + - - + + -
W3.20 + - - + + -
Wa3.21 + + - + - -
W3.22 + + - + - -
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flﬂ 1& . T

Hinh 4. Hinh thai khuan lac va té bao ciia cac dong vi khuin tiém niing khi dwoc nudi cdy 3 ngay trén
moi treong TSA

A: dong §3.2; B: dong S3.4; C: dong S3.10; D: dong S3.12; E: dong W3.17; G: dong W3.18; H: dong W3.20; I: dong

W3.21 va K: dong W3.22

4. KET LUAN

Tt mAu nude va bun dugc thu tai bé nuoc thai
so ché tom déng lanh & cong ty TNHH Hai san Viét
Hai, 37 dong vi khuan c¢6 kha nang hap thu nitrite da
duoc phan 1ap. Trong do6, 9 dong vi Kkhuén gém S3.2,
S3.4, S3.10, S3.12, W3.17, W3.18, W3.20, W3.21
va W3.22 ¢6 kha ning tao sinh khdi cao va hap thu
hoan toan nitrite (50 va 100 ppm) ¢ thoi diém 24 gio
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