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Tém tit:

Nuéc thai dét nhudm khong qua xir Iy, xa truc tiép vao ngudn nuée sé gay 6 nhiém méi treomg nghiém trong. Nhiéu
phwong phap vat Iy, hoa hoc nhu loc, két tiia, keo tu di dwoc tién hanh, tuy nhién gia thanh cao, tiéu thu nhiéu ning
lwgng, tao ra chit thai khé xir 1y, anh hwéng téi hé sinh thai. Sir dung vi sinh vt dé xir Iy nwéc thai dét nhudm dwoge
xem la phwong phép thay thé vi gia thanh khong cao, thin thién véi méi truwong. Nhiéu chiing vi sinh vat thudc cac
chi vi khuén, vi nAm, xa khuén va tio c6 kha ning phan huy thudc nhuém. Nghién ciru nay dwoc thye hién véi muc
dich khao sat kha ning khir mau thudc nhuém Red FN2BL cita mdt sé chiing vi khuin dwoc phén 1ap tir nwée thai
dét nhudm. Ba chiing vi khuin A2, A9 va A14 ¢6 hiéu qua khir mau di dwoc tuyén chon. Hi¢u qua khir mau cia
chiing A9 (80,6%)>A14 (67,5%)>A2 (34,6%) trong diéu kién nudi tinh; trong diéu kién nudi lic, hiéu qua phan huy
thude nhuom cuia ching A9 (63, 3%)>A14 (34,9%)>A2 (26,9%). Chung A9 dugc chon dé khao sat anh hu’(rng cua
mot so diéu kién moi trwong nu01 cay Hiéu qua khir mau cia chung A9 manh nhat khi trong moi treong nudi cay co

nguon carbon la tinh b{t, nguon nito' la (NH,),SO,, NH,Cl hay cao nam men, mét dg vi khuin 5-15%, pH moi truong
trong khoang 6-7, nhiét do 35°C. Ching A9 c6 tiem nang wng dung xw ly nwéce thiai dét nhudom.

Tir khéa: khir mau, nwéce thai, phan huy sinh hoc, thudc nhudm.

Chi s6 phén loai: 2.7

Pat van de

Trong nganh cong nghié¢p dét nhuém, hang nam khoang
200.000 tan thudc nhudm cac loai duge thai ra dudi dang
nude thai trong qué trinh nhudém va hoan thién san pham
[1]. Phdn 16n cac loai thudc nhudém ton tai rat lau trong tu
nhién do tinh 6n dinh cao cua chiing ddi v6i anh sang, nhiét
do. Xa tryc tiép nudc thai tir qué trinh dét nhudm, in vao
ngudn nudc s& gy 6 nhiém nghiém trong. Thudc nhudm
trong nudce lam tang d6 duc, khong chi gay giam d6 hoa tan
oxy trong nudc ma con lam giam kha nang xuyén qua nudc
ctia anh sang mat troi, do d6 anh hudng dén quang hop va
toan b hé sinh thai dudi nude [2]. Xa nudc thai dét nhudm
vao ao, hd, song s& lam thay ddi pH va ting nhu cdu oxy
sinh hod, nhu cu oxy hoa hoc va tong carbon hitu co [3].
Mot s6 thude nhudm nhu azo va cac san phiam phan huy
chiing c6 tinh doc, co6 kha nang gay ung thu, anh hudng t6i
sirc khoé con ngudi. Nhiéu phuong phép vat 1y, hoa hoc nhu
loc, két tua, keo tu dd duoc tién hanh, tuy nhién gia thanh
cao, tiéu thu nhiéu nang lugng, tao ra chét thai kho xir ly
cling nhu anh huong téi hé sinh thai [4, 5]. Phuong phap
sinh hoc dugc xem 1a giai phap thay thé hiéu qua vi gia
thanh khong cao, than thién v&i mdi truong [6]. Khir mau
nude thai dét nhudém co thé dién ra theo hai cach: ha?ip phu
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trén sinh khdi vi sinh vat hay phan huy sinh hoc bai té bao
vi sinh vét [1]. Hién nay, bién phap phan huy sinh hoc duoc
ung dung de loai bo nhiéu chat gay 6 nh1em Nhiéu loai vi
sinh vat, gdbm vi ndm, vi khuan, vi tdo, nim men c6 kha
ning loai bo nhiéu dang thuéc nhuém [6]. Cac loai vi sinh
vét sinh tong hop nhiéu enzyme can thiét cho qua trinh lam
mét mau va khoang hoa thudc nhugm trong cac diéu kién
mdi truong thich hop [4]. Trén co so d6, nghién ctru nay
duoc tién hanh voi myc dich phan lap, tuyén chon chung
vi khuan tir nude thai lang nghé dét nhuom va khao sat anh
huong ciia mot s6 didu kién moi truong toi kha nang lam
mat mau thudc nhuém trong diéu kién in vitro.
Vat liéu va phuong phap nghién ciu

Vit liéu

Trong nghién ctru nay thudc nhuom Red FN2BL
(Reactive dye) vdi A=526 nm da duogc su dung. Nudc thai

dét nhuom duoc léy tor lang nghé dét nhudom phuong Van
Phuc, quan Ha Bong, TP Ha Noi.

Sang loc lan dau cdc ching vi khudan khir mau thuoc
nhudom

Phan lap vi khudn tir nude thai dét nhudm dugce tién hanh
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Abstract:

Directed discharge into water sources of untreated textile
dyeing wastewater will cause seriously environmental
contamination. Various Kkinds of physico-chemical
methods have been in use for the treatment of the
wastewater. However, these methods are not environment
friendly and cost-effective, and hence become
commercially unattractive. Many microorganisms
strains belonging to the different taxonomic groups
of bacteria, fungi, actinomycetes, and algae have been
reported for their ability to decolourise dyes. This study
was conducted to investigate the decolorisation of Red
FN2BL by using bacterial strains isolated from textile
dyeing wastewater. Three different bacterial strains
A2, A9 and A1l4 exhibited high decolorization effects
were selected. Decolorisation effect of strain A9 was
80.6%>A14 (67.5%)>A2 (34.6%) in stable cultural
condition and was A9 (63.3%)>A14 (34.9%)>A2 (26.9%)
in shaking cultural condition. The strain A9 was selected
for evaluating the effects of some cultural conditions.
Strain A9 showed maximum decolorisation ability at
pH between 6 and 7, temperature of 35°C, and bacterial
density of 5-15%. Starch and (NH),SO,, NH,CI or
yeast extract were found to be the optimum condition
for decolorisation. In brief, the strain A9 reveals a great
potential for application in the textile dyeing wastewater
treatment.

Keywords:  biodegradation, decolorisation, dyes,

wastewater.
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bang cach pha lodng mau nudc thai trong nudc cit va ciy
chang trén dia thach dinh dudng. Céc dia thach nay dugc u
& 37+2°C trong 24h. Nhitng khuén lac v6i hinh thai khac
nhau dugc tach riéng va nuoi céy lam thuan [7]. Cac méu
vi khuin sau khi dd dugc 1am thuan dugc nudi cy trong
mdi truong dinh dudng long NB (gdom (g/l): Peptone 10,
Beef extract 10, NaCl 5, pH=7,3+0,1) trong 24h trudc khi
ciy chuyén sang méi truong mudi khoang tdi thiéu (gém
(g/N: (NH,),SO, 2, K,HPO, 1, KH,PO, 1, MgSO,.7H,0
0,1, NaCl 5, glucose 3 nude cat 1000 ml pH=7). Sau 24h
nudi, 10% (v/v) dich nudi cac chung vi khuan duge chuyén
sang 6ng nghiém co chira 200 mg/l dung dich thudc nhudm.
Quan sat sy khir mau cta cac chung vi khuan sau 48h 1 cac
ng thi nghiém & 30+2°C. Chung nao biéu hién tiém ning
khtr mau manh nhét dugc chon dé tién hanh cac thi nghiém
tiép theo [8].

Sang lgc lan cuoi va danh gia hiéu qud khir mau thuoc
nhudm cua cdac chung vi khudn phan lap

Thi nghiém nay duoc tién hanh bang cach s dung
thudéc nhuom Red FN2BL trong moi truong MS long.
MJi chiing vi khuan dugc chon dugc nudi 24h trong moi
truong NB, sau d6 chuyén 5% (v/v) ciia mdi ching sang
binh Erlenmeyer (V=250 ml) chira 50 ml méi truong MS va
100 mg/I thuéc nhuém Red FN2BL. Céc binh nay s& dugc
nudi cdy & 30+£2°C, trong thoi gian 24-72h, diéu kién tinh
va lac (150 vong/phat). D6 hap thu 4nh sang cia cac miu
thi nghiém duoc do tai A=526 nm & thoi diém 24 va 72h [8].
Dua trén két qua giam do6 hap thu, % khir mau thue nhudém
duoc tinh toan, ching vi khuan c6 tiém ning khir mau thude
nhudm cao s€ dugc chon cho cac thi nghiém tiép theo.

Hi¢u qua khtr mau thube nhuém duoce biéu hién bﬁ?mg %.
5 ml mau thi nghiém da khir mau duoc ly tim 10.000 vong/
phit trong 15 phut va do d6 hap thu anh sang tai A=526 nm.
Ong dbi chimg chi chira thuc nhuém va méi truong nudi
ching vi khuén. Thi nghiém dugc lap lai 3 lan. Hiéu qua
loai bd mau cia cac chung vi khuéan thi nghiém dugc xac
dinh theo cong thurc sau [8]:

Hiéu qua khir mau (%) = [(I - F)x100}/1 (1)

Trong d6: I 1a do hap thu cta dng ddi chimg; F 1a ¢6 hip
thu ctia ong thi nghiém.

Khdo sat anh hwong ciia mgt s6 chi tiéu dén kha ning
khir mau ciia cdac chung vi khuan thi nghiém [5]

Anh hieong ciia nong dg thuoe nhuém Red FN2BL: cac
chung vi khuan thi nghiém duoc nudi 24h trong méi truong
NB, sau d6 5% (v/v) dich nuéi vi khuan dugc chuyén sang
binh Erlenmeyer (V=250 ml) chta 50 ml méi truong MS
dugc bd sung 100, 200 va 300 mg/l thuéc nhudm, pH=7.
Céc binh nay s& dwoc nudi cdy & 30+2°C, trong thoi gian
72h, diéu kién tinh. Hiéu qua khir mau dugc tinh theo cong
thuc (1).
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Anh hwéng cua ty 1é tiép giong: cac chung vi khuan thi
nghiém duoc nudi 24h trong méi trudng NB, sau d6 1an luot
bd sung vi khuin & cac ndng d6 khac nhau (v/v): 1, 5, 10 va
15% vao binh Erlenmeyer (V=250 ml) c6 chtra 50 ml méi
truong MS va 100 mg/1 thuée nhudém, chuin dé moi truong
vé pH=7. Céc binh nay s& dugc nudi ciy & 30+2°C, trong
thoi gian 72h, diéu kién tinh. Hiéu qua khur mau dugc tinh
nhu cong thue (1).

Anh hieong ciia pH, nhiét d: cac ching vi khudn thi
nghiém dugc nuodi 24h trong mai truong NB, sau d6 5% (v/v)
dich nudi vi khudn dugc chuyén vao binh Erlenmeyer (V=250
ml) chira 50 ml méi truong MS dugce bd sung 100 mg/l thude
nhudm. pH cta cac binh thi nghi¢ém duogc diéu chinh dat 5, 6,
7 va 8. Céc binh nay dwoc nudi ciy & 30+2°C, trong thoi gian
72h, diéu kién tinh. Tuong ty nhu véy, chinh pH cta binh thi
nghiém dé dat gia tri pH=7, nhung cac binh dugc 0 ¢ nhiét do
15, 25, 30 va 40°C, trong thoi gian 72h, diéu kién tinh. Hiéu
qua khtr mau duogc tinh theo cong thuce (1).

Anh huong ciia nguon carbon va nito: cac ching vi
khuan thi nghiém dugc nuéi 24h trong méi truong NB,
sau d6 5% (v/v) dich nuéi vi khudn duoc chuyén vao binh
Erlenmeyer (V=250 ml) chtra 50 ml méi truong MS duogc
b6 sung 100 mg/I thude nhudm, ngudn duong glucose trong
moi truong MS duoc thay thé béng Saccarose, tinh bot,
Lactose, Xytose, Maltose va Fructose. Tién hanh thi nghiém
tuong tu, nhung thay ngudn (NH 2,50, trong moi trudng
MS bang NH,CI, NaNO,, KNO, va peptone, cao thit, cao
nam men. Cac binh nay dugc nudi cay ¢ 30+£2°C, trong thoi
gian 72h, & diéu kién tinh. Hiéu qua khir mau duoc tinh theo
cong thuc (1).

Két gua va thio luan

Két qud phan ldp chiing vi khudn tiv nwée thai dét
nhuom

Mot sb khuén lac c6 hinh thai, mau sic khac nhau da
xudt hién trén dia méi trudng thach dinh dudng sau khi dé
dia & 37°C sau 24h (hinh 1). Cac ching vi khuan phéan lap
tir mau nudc thai thu tai ling nghé dét nhuém phuong Van
Phuc, quian Ha Dong, TP Ha Noi duoc 1an luot dit tén 1a Al
dén Al4.

Hinh 1. Khuan lac chiing A2, A4 va A5 phan lap dwoc tir nwéc
thai dét nhuom.
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Nhiéu nha nghién ciru da phan 1ap thanh céng cac ching
vi khudn khir mau nudce thai nhuom [1, 6, 9] va tir it nhiém
thudc nhudm azo [8]. Két qua nay cho thay kha ning thich
nghi tu nhién cta cic chung vi khuin phan lap véi moi
truong bi nhiém thudc nhudém va kha ning séng sot trong
diéu kién c6 thude nhudom doc hai.

Sang loc lan dau cdc chiing vi khudn khir mau thuoc
nhupm

Céc khuan lac véi hinh thai khac nhau dugc tach riéng
va nudi cay lam thuan [7]. Cac miu vi khuan sau khi da
dugc 1am thuan dugc nudi cay 24h trong moi truong dinh
dudng 16ng NB trude khi cdy chuyén sang méi truong mudi
khodng t6i thiéu. Sau 24h nuoi, 10% (v/v) dich nuoi cac
chung vi khuan dugc chuyén sang ong nghiém c6 chira 200
mg/l dung dich thudc nhudm. Ket qud khtr mau cua cac
chung vi khuan sau 48h u cic ong thi nghiém ¢ 30+2°C
dugc thé hién ¢ hinh 2.

A2 A3 A4 AS A6 AT A8 A9

bC Al

Al0 All AI2 AI3 Al4

Hinh 2. Két qua sang loc cac chiing vi khuan c6 kha nang khi
mau thuoc nhuém.

Két qua quan sat cho thay, chung A2, A9 va Al4 biéu
hién hi¢u qua khir mau thube nhudm manh nhét, duoc chon
dé tién hanh danh gia hiéu qua khir mau trong thi nghiém
t1ep theo. Anamika va cs (2013) [8] cling da sang loc duoc
nhiéu chung vi khuén c6 kha ning khir mau mét sb loai
thudc nhudém nhu Balck WNN, Blue FRN, Blue RC, TURQ
blue, nhung chi sang loc dugc mét chung vi khuén khir mau
thudc nhuom Red FN2BL 1a thudc nhuom dugc sir dung
trong thi nghiém nay. Ogugbue va Sawidis (2011) [1] da
tuyen chon dugc 5 ching vi khuan c6 kha nang khir mau
thudc nhuém Basic violet 3. Trong thi nghiém cua minh,
Ken Meerbergen va cs (2018) [2] da tuyén chon duoc cac
chung vi khuén thudc chi Acinetobacter va Klebsiella biéu
hién tiém nang khir mau thuéc nhuém azo. Tir cac mau nudc
thai thu thap tai ving bi nhiém thudc nhuém, Maulin va cs
(2013) [4] ciing da phan lap dugce 50 chung vi khuan c6
thé loai bo thudc nhuém. Nhu vay co thé két luan réng, cac
chung vi khuin méi duge phan lap tir nudc thai dét nhuom
c¢6 thé séng va sinh truong trong méi truong co cac loai
thube nhudom khac nhau.



Sang loc lan cuodi va danh gida hiéu qua khir mau thuoc
nhudm cuia cdac chung vi khuan maoi phan lap

Chung vi khuan A2, A9 va A14 dugc nudi 24h trong moi
truong NB, sau d6 chuyén 5% (v/v) cua mdi ching sang
binh Erlenmeyer (V=250 ml) chira 50 ml méi trudng MS va
100 mg/I thudc nhuém Red FN2BL. Cac binh nay s& duoc
11 tai 30+2°C, trong thoi gian 24-72h, ¢ diéu kién tinh va lic
(150 vong/phut). Hiéu qua khir mau (hinh 3) cua ching A9
(80,6%)>A14 (67,5%)>A2 (34,6%) trong diéu kién nudi
tinh, con trong diéu kién nuéi lic, hiéu qua phéan huy thudc
nhudm cua ching A9 (63 3%)>A14 (34, 9%)>A2 (26,9%).
Két qua sang loc cho thy, hidu qua loai bo thudc nhuém cuia
cac chung vi khuan thi nghiém trong diéu kién tinh cao hon
trong diéu kién lic. Thi nghiém ctia Anamika va cs (2013)
[8] ciing cho théy, kha ning khir mau thudc nhudém cia cac
chung vi khuén trong diéu kién tinh cao hon trong diéu kién
lic. Theo cong bd ciia Chen va cs (2003) [10], vi khudn
Aeromonas hydrophila khir mau thuéc nhuém (80%) trong
diéu kién tinh (ky khi hay hiéu khi). Wang va cs (2009) [11]
ciing ghi nhan hiéu qua khir mau thudc nhudém cia chung
vi khuan dat 96% trong diéu kién ky khi, va chi dat 13%
trong diéu kién hiéu khi, lic 150 vong/phut. Tuy nhién, mot
s6 két qua nghién ctru ciia Ogugbue va Sawidis (2011) [1],
Saad El-Din Hassan va cs (2015) [5] cho thay, hiéu qua khu
mau thudc nhudém cia cac chung vi khuén thi nghiém cao
nhét trong diéu kién hiéu khi (nuéi lic). Nhu vay, hiéu qua
khtr mau thudc nhudém cua cac ching vi khudn khong chi
phu thudc vao diéu kién hiéu khi hay ky khi, c6 thé con phu
thudc vao cac yéu td khac nhu kha ning sinh truong, téng
hop enzyme phan huy thuéc nhudm ctia ching vi khuén.

r—*!'ﬂ"-' W" ' “"r"

-_m “HQ\%' -'_

Chning A9 Chiing Ai4

Chiing A2

Hinh 3. Kha néng khir mau thuéc nhyt}m cua chung A2, A9 va A14
sau 72h trong dieu kién tinh (T) va lac (L).

Két qua thi nghiém nay cho thdy 3 ching vi khuin A2,
A9 va Al4 1a cac ching vi khuan ky khi khong bét budc,
oxy can thiét cho sinh truong ctia vi khuan, nhung trc ché
hiéu qua khir mau cia ching. Dya trén hiéu qua khir mau,
chung A9 dugc chon dé tién hanh cac thi nghiém tiép theo
va dugc nudi trong diéu kién tinh.

Khido sdt anh hwéng ciia mét sé chi tiéu dén khd ning
khir mau ciia chiing vi khuin A9

Anh hwéng ciia nong d thuéc nhuém Red FN2BL: sau
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72h nuoi Céy vO1 cac néng d6 thudc nhudm khac nhau, hiéu
qua khir mau cua chung A9 dat 76,7-81,3% phu thudc vao
ndéng d6 thudc nhuom (bang 1). Khi ting ndng do thudc
nhudm, hiéu qua khtr mau cua ching A9 glam Hiéu qua
khu mau thudc nhudém cia cac chung vi khuan giam khi
tang nong d6 thudc nhuém da duge nhidu nha nghién ctiu
cong bd. Saad El-Din Hassan va cs (2015) [5] khi khao
sat anh huong cta nong do thuéc nhudém téi hiéu qua khir
mau cua cac ching vi khuin Klebsiela da ghi nhan két qua
khi ndng d6 thuéc nhudm ting, hiéu qua khir mau cia cac
chung vi khuan giam rd rét. Nong do thudc nhudém Reactive
Black 5 nhiéu hon 200 mg/I di giam hiéu qua khir mau cia
chung vi khuén Enterobacter sp. [11]. Hai chung vi khuin
Enterococcus faecalis va Klebsiella variicola da giam kha
nang khir mau thude nhudém khi ting nong d6 thuée nhudm
tir 50 dén 100 mg/1 [6]. Néng dd cao céc loai thudc nhudm
{rc ché kha ning loai bé mau tir co chit cua vi khuan va anh
hudng t6i sinh trudng, trao d6i chit va tong hop enzyme cia
té bao vi khuén [1, 5].

Bang 1. Anh hwéng clia ndng dé thudc nhudém téi kha nang khir
mau cta chiing vi khuan A9.

Nong d thude Gia tri OD

nhudm (mg/l) Déi chirng Thi nghi¢m 76 khir mau
100 0,209 0,039 81,3
200 0,694 0,151 77,6
300 1,439 0,335 76,7

Anh hwéng ciia 1y I tiép giong: hiéu qua khir mau thude
nhudm cua vi sinh vat phu thuc vao nhiéu qué trinh nhu
phan huy sinh hoc, hip phu sinh hoc, két tia [5]. Vi thé, sinh
khdi té bao ¢6 vai trd quan trong trong qua trinh khir mau
nuée thai. Két qua thi nghiém cua chung t6i (bang 2) cho
thdy, khi mét d6 vi khuan ting tir 1 dén 15%, hiéu qua khir
mau ting tuong tmg tir 40,0 dén 88,0%.

Bang 2. Anh hwéng cla ty 1 tiép giéng t&i kha ning khir mau cla
ching vi khuan A9,

Gia tri OD

Ty 1é tlfp Nong do % khir mau
giong (%)  thudc nhudm  pg; chitng  Thi nghiém

1 0,130 40,0

5 0,039 81,3

100 mg/1 0,209
10 0,035 83,3
15 0,025 88,0

Hiéu qua khir mau cao nhét (88,0%) dat dwoc khi lwong
gidng vi khuan ban dau 1a 15%. Mohan va cs (2013) [12]
ghi nhéan chung Bacillus sp. va Planococcus sp. dat hiéu qua
khir mau cao nhét khi ndng dé chung gidng ban dau 1a 10%
va thap hon & cac nong do 1, 2 va 5%. Két qua tuong tu
cling di duogc cong bd boi Kumar va cs (2009) [13].

Anh hwéng ciia pH, nhiét dg: pH cia moi trudng nudi
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ciy dong vai tro quan trong ddi véi hoat dong sinh 1y ciia
céc té bao vi khuan va sy trao ddi ctia cac thanh phan dinh
dudng khac nhau qua mang. Hi¢u qua khir mau cia ching
vi khuan A9 dat cao nhét tai pH=6-7, khi tang hay giam gia
tri pH so véi 6-7, hiéu qua khir mau déu giam (bang 3). Saad
El-Din Hassan va cs (2015) [5] da két luan r@“mg, pH t6i vu
dé dat hiéu qua khtr mau cao nhét cta 2 chung vi khuén
Klebsiella pneumoniae va Klebsiella variicola 1a 5-7, néu
tang hay gidm pH so vdi gid tri nay, hiéu qua khir mau gidm.
Maulin va cs (2013) [4] trong thi nghiém ctia minh d4 khang
dinh, pH mai truong tang tir 5 dén 7, hiéu qua khir mau ting
va dat hi¢u qua cao nhét tai pH=7, néu tiép tuc tang pH toi
9, hi¢u qua khu mau giam. Nghién ctru ctia Kumar va cs
(2009) [13], Ken Meerbergen va cs (2018) [2] ciing cho két
qua tuong ty, hiéu qua khir mau cao nhat cua hdn hop vi
sinh vat dat dugc khi mai truong cé gia tri pH=7-8. pH moi
truong anh huong tdi hiéu qua khir mau cua cac ching vi
sinh vat, pH téi vu dé loai bé6 mau nhiéu loai thubc nhuém
thuong trong ngudng tir 6 dén 10 [5]. Tur két qua nghién
clru nay, c6 thé két luan pH=6-7 thich hop cho hoat dong
khir mau thudc nhuém Red FN2BL cua chung vi khuan A9.
Bang 3. Anh hwéng cla gia tri pH téi kha nang khir mau cla
chting vi khuan A9.

Ao dd thud Gia tri OD

pH Non:g do thuoc - % khii mau
nhudm Déi chieng  Thi nghiém

5 0,082 60,8

6 0,030 85,6
100 mg/1 0,209

7 0,040 81,0

8 0,095 54,5

Hiéu qua khtr mau thudc nhuém Red FN2BL ciia chiing
vi khuan A9 cao nhét (81,3%) tai nhiét do 35°C (bang 4).
Tai nhiét d 25 va 40°C hiéu qua loai bé mau thudc nhuém
ctia chung A9 khong khac nhau nhiéu. Hiéu qua khir mau
thap nhat (34,2%) khi nhiét do6 moéi truong 1a 15°C. Kha
nang khir mau cia chiing vi khuén thi nghiém giam tai 45°C
¢6 thé do giam kha ning sinh truong cia té bao hodc bién
tinh enzyme chiu trach nhiém khir mau tai 45°C. Chung vi
khudn A9 sinh truong t6t tai 35°C va ting cuong téng hop
enzyme phan huy, do d6 hiéu qua phan huy thuéc nhuém
tang. Két qua nay cling tuong tu két qua nghién ciru ctia mot
s6 nha khoa hoc khac.
Bang 4. Anh hwéng cua nhiét dé téi kha ning khir mau cla
chting vi khuan A9.

Kumar va cs (2009) [13] da két luan hdn hop chung vi
sinh vét loai bo mau thuéc nhudém tét nhét tai 30 va 35°C,
hi€u qua loai bo mau giam dan khi nhiét do tang 1én va bi
giam dang ké tai 45°C. Chiing vi khuan Planococcus sp. va
Bacillus sp. trong nghién ctru cua Mohan va cs (2013) [12]
dat hiéu qua khur mau cao nhét tai 37°C, khi tang nhiét do
t6i 45°C hay giam vé 27°C hiéu qua khir mau giam. Trong
thi nghiém cua Hadi Eslami va cs (2019) [6], hai chung vi
khuén Enterococcus faecalis va Klebsiella variicola dat
hiéu qua khir mau cao nhat tai 37°C, néu tang nhiét do toi
45°C, hiéu qua khir mau giam. Ken Meerbergen va cs (2018)
[2] ciing khing dinh cic chung vi khuin Acinetobacter
(ST16.16/164) va Klebsiella (ST16.16/034) biéu hién kha
nang khir mau manh nhét trong dai nhiét do 20-40°C. Két
qua nghién ciru ciia Maulin va cs (2013) [4] cho thdy, cac
ching vi khudn ETL-1 va ETL-2 dat hi¢u qua khir mau
thudc nhudém cao nhat tai 35°C va thép nhét tai 45°C.

Anh hiong ciia nguon carbon va nito: carbon 1a ngudn
nang lugng can thiét cho sinh truong va phat trién cta vi
sinh vat va tac dong nhu chét nhuong dién tu can thiét dé
bé gdy cac cau ndi trong phan tir thuéc nhudém. Ching A9
biéu hién kha ning khir mau tot nhét khi ngudn carbon 1a
tinh bot (bang 5), tiép theo 1a saccarose va lactose. Khi
sir dung ngudn carbon 1a xylose, hiéu qua khir mau cua
ching A9 thap nhat (41,6%). Nguon carbon khac nhau da
anh huong toi hidu qua khir mau. Két qua nay tuong ty véi
két qua duoc cong bd boi Palanivelan va cs (2014) [14].
Céac ching vi khuan Bacillus sp. (ESL-52), Micrococcus
sp. (TSL-7) va Lactobacillus sp. (TS-5) trong nghién curu
ctia Palanivelan biéu hién kha nang khir mau cao nhét khi
trong moi truong nudi vi khudn cé tinh bot, cac ching vi
khuan Staphylococcus sp. (ES-37), Pseudomonas sp. (M-
1) va Bacillus sp. (TSL-9) biéu hién t6i da kha nang khu
mau khi ngudn carbon 14 lactose. Ching Bacillus sp. trong
thi nghiém ctia Pushpa va cs (2017) [15] khir mau tot nhat
khi méi truong nuoi cd chura tinh bot, nguoce lai maltose va
saccarose cho hiéu qua khtr mau thap.

Bang 5. Anh hwéng clia nguén carbon téi kha nang khir mau cta
ching vi khuén A9.

Nhiét do Nong d Gia tri OD

\ igdo ) % khir mau

°C) thudc nhwdm  pGi ching  Thi nghiem

15 0,138 34,2

25 0,096 543

100 mg/1 0,209

35 0,039 81,3

40 0,095 52,4
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3 A 5 S Gia tri OD

Nguon Nong do thuoc i %% khit mau
carbon nhugm Déi chimg  Thi nghigm

Saccarose 0,097 84,5

Tinh bot 0,080 87,2
Lactose 0,151 75,8

100 mg/1 0,625

Maltose 0,239 61,8
Fructose 0,213 65,9

Xylose 0,365 41,6

Dé danh gia anh huong ctia ngudn nito dén kha nang lam
mat mau thuoc nhudm cia chung A9, cac ngudn nito vo co
va hitu co da dugc su dung (bang 6). K&t qud thi nghiém cho



thy, nguon ni‘gor vd co NH 4C} va cao nim men gitp ching
A9 khir mau tot hon cdc nguodn nito khac, tuy nhién khong
bz‘?’lng ngudn (NH4)ZSO4. Saad El-Din Hassan va cs (2015) [5]
ket luan cao nam men va NaNO, da lam tang kha nang kl}fr
mau thudc nhudm disperse yellow (D4) cua ching vi khuan
Klebsiella pneumoniae va Klebsiella variicola. Mohan va
cs (2013) [12] da ghi nhan peptone 14 ngudn nito thich hop
nhit dé chung Planococcus sp. khir mau cua thudc nhuém
Coractive Blue P-3R, nhung cao nam men lai 1a ngudn nito
ua thich dé khir mau cta chung Bacillus sp.

Bang 6. Anh hwéng cta ngudn nito téi kha ning khir mau cla
chiing vi khuan A9.

nhudm chitng  nghiém
Nito vo ~ NH,CI 0,185 70,3
0 (NH,) SO, 0,117 8125
NaNO, 0,434 30,4
KNO, 100 mg/1 0,624 0,499 20,0
Nito Cao thit 0,603 33
st 5 Cao nAm men 0,302 51,6
Peptone 0,522 16,3
Két luan

Ba chung vi khuan A2, A9 va A14 ¢ kha nang khir mau
da duoc phan lap tir mau nudc thai dét nhudm, hiéu qua khir
mau ctia chung A9 cao nhat.

Hiéu qua khir mau thuéc nhuém Red FN2BL cua ching
A9 cao nhat khi st dung ngudn carbon 14 tinh bot, ngudn
nito la (NH,),SO,, NH,Cl va cao ndm men, nhiét ficf) 35°C
va pH thich hop trong khoang 6-7. Chung A9 ¢6 tiém nang
loai bo mau clia nude thai chira thude nhuém Red FN2BL
tir cac co s dét nhudm.
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