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TOM TAT

Nghién ciru dwoc thuc hién nham tuyén chon chat mang thich hop dé
t6n trik vi khudn héap thu sodium tripolyphosphate Comamonas sp.
PANI.12 phan lap tir hé thong xir Iy nude thai ché bién thiy san. Muoi
mét chat mang dugc khdo sat gém bd mia, b ca phé, bot talc, cam,
rom, mat cua dwoc st dung riéng 16 va phéi tron nam logi chat mang
Vv&i bt talc theo 1 1¢ 1:1. Bt talc va hén hop mat cira véi bét tale ¢é
b6 sung 1% carboxymethyl cellulose, 1,5% CaCOj3 va ching 100x10°
CFU/g ¢6 khd nang duy tri mdt sé (>10° CFU/g) va hép thu sodium
tripolyphosphate (fuong dwong 67%) ciia vi khudn Comamonas sp.
PANI1.12 sau mét thang ton trit. Nong do chat bé tro carboxymethyl
cellulose va mdt s6 vi khudn chiing vao ban ddu c¢é dnh huéng dén mdt
$6 vi khudn nhung khéng anh hudng dén kha nang hd}) thu sodium
tripolyphosphate ciia vi khudn PAN1.12.

Tir khoa: Chd’t‘mang, Comamonas sp. PAN1.12, sodium
tripolyphosphate, ton triz

ABSTRACT

This study aimed to select suitable carrier for store sodium
tripolyphosphate absorbing Comamonas sp. PAN1.12 isolated from
water samples collected at a seafood processing wastewater treatment
system. Eleven carriers including bagasse, coffee grounds, talc, bran,
straw, and sawdust as well as a mixture of each of the five carriers
with talc (1:1) were used for bacterial preservation. Talc and sawdust
mixed with talc amended with 1% carboxymethyl cellulose, 1.5%
CaCOs, and 100x10° CFU/g of inoculated bacteria were able to
maintain the density (>10° CFU/q) and the sodium tripolyphosphate
absorbing capacity (approximately 67%) of Comamonas sp. PAN1.12
after one-month storage. The concentration of carboxymethyl
cellulose amendment and the density of inoculated bacteria influenced
the bacterial density but did not affect the sodium tripolyphosphate
absorbing capacity of PAN1.12.

Keywords: Carrier, Comamonas sp. sodium

tripolyphosphate, preservation

PANL1.12,
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1. GIOI THIEU

Str dung ché pham vi sinh dé xtr ly chat 6 nhiém
la giai phap bén viing, than thién véi méi truong va
phu hop véi xu huéng cua thé gisi. Bac biét, viéc sir
dung ché pham chtra vi khuan ban dia vira hiéu qua,
vira tiét kiém chi phi do c6 thé chu dong trong san
Xuit ché pham Hon nira, nguon chit mang dugc
tuyén chon dé tao ché pham ciing dwa trén tiéu chi
nhu ré tién hoac tan dung cac phu pham néng nghiép
san ¢6 o dia phuong vira c6 hiéu qua kinh té vira
giam thiéu 6 nhiém méi truong. O dong bang song
Ctru Long, c4c chat mang ding dé ton trix vi khuan
Pseudomonas spp. lam phan bon (Di¢p, 2008),
Burkholderia cepacia tgl7 ddi khang véi vi khuan
Rhizoctonia solani gdy bénh dém van trén lGa
(Quyén, 2008), Bacillus aerophilis d6i khang vai vi
khuan Xanthomonas oryzae pv. oryzae gy bénh
chay bia 1a Iua (An va ctv., 2017) ciing da dugc
nghién cuau.

Trong ché pham vi sinh, thanh phan chat mang,
d6 4m va thoi gian ton trir cd vai tro quyét dinh hiéu
qua cua ché pham (Kremer & Peterson, 1983;
Sparrow & Ham, 1983). Nhiéu loai chat mang khac
nhau dd duoc nghién ciru dé ton trix vi khuan nhu
than bun, vo dau phong xay, cli bap xay, than hoat
tinh, khoang vermiculite hoac gel polyacrylamide
(Sparrow & Ham, 1983). Tién va ctv. (2019) da thir
nghiém nam loai chat mang gém cam, bot talc, than
bun, trau va mun cua dé tdn trir xa khuan. Oanh va
ctv. (2022) da tuyén chon duoc bot talc 1am chit
mang dé ton trir vi khuan Rhodococcus sp. XL6.2 ¢6
kha nang phan huy benzene, toluene, xylene (BTX)
trong 6 thang véi mat s dat trén 10° CFU/g ché
pham va vi khuén sau ton trit van duy tri hoat tinh
phan huy BTX. Trong mét s ché pham, cac hop
chat giau dinh dudng nhu ri duong hoic céc loai
duong khac nhau ciing duoc bd sung dé duy tri kha
ning sdng cua vi khuan (Tu & Randall, 2005; Brar
et al., 2006).

Uyén va ctv. (2023) di phén lap dong vi khuan
Comamonas sp. PAN1.12 tir mau nuéc thu & hé
thdng xur 1y nudce thai caa cong ty ché bién thay san
c6 kha ning hidp thu hiéu qua sodium
tripolyphosphate (STPP) - chét phy gia trong ché
bién thuy san gidp duy tri mau sac ty nhién, d6 dai,
gion va giir nudc cho san pham. O nong do 50 ppm
STPP, vi khudn PAN1.12 hap thu 93,28%. O nong
d6 100 va 200 ppm, vi khuan hap thu lan luot la
57,03% va 54,35% STPP sau 24 gi& nudi ciy. Chinh
vi vay, nghién ciru nay duoc tiép tuc thyc hién nham
tuyén chon chat mang pha hop dé ton trix vi khuan
Comamonas sp. PAN1.12 lam co s& cho cac nghién
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ciru (ing dung tao ché pham vi sinh dé xu ly STPP
trong nudc thai ché bien thay san.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguén vit liéu

Dong vi khuan Comamonas sp. PAN1.12 (Hinh
1) ¢6 kha nang hap thu STPP hiéu qua dwoc phan
1ap tir mau nudc thu tai hé thdng xir Iy nudc thai cua
cong ty ché bién thay san Ut Xi, huyén Tran Bé, tinh
Séc Trang. Vi khuan PAN1.12 c¢6 khuan lac tron, bia
nguyén, Iai, mau tring, duong kinh 1 mm. Té bao c6
hinh que, Gram am, kich thuéc 1,5x1 pum (Uyén va
ctv., 2023).

Nguon chat mang: Ba mia dugc thu tir cAc tiéu
throng ban nwde mia trén dia ban Can Tho; mat cua
dugc thu tir trai cua trén duong Tran Ngoc Qué, Can
Tho; rom dugc thu tir giéng l0a Tai nguyén caa ho
nong dan ¢ huyén Vinh Loi, Bac Liéu; ba ca phé
duogc thu tai quan ca phé hém 51, Can Tho va bot
talc thuong mai (Trung Quéc).

Hinh 1. Vi khuén Comamonas sp. PAN1.12 khi
dwgc nudi cay hai ngay trén méi trueong TSA

2.2. Khio siat dwong ting truéng cua Vi
khuan Comamonas sp. PAN1.12

Mot khuan lac cia dong vi khuan PAN1.12 duoc
ching vao 4 mL méi truong Tryptone soya broth
(TSB: 30 g/L), mau duoc lic tron 200 vong/pht &
nhiét d6 phong thi nghiém (30 - 32°C) trong 24 gio.
Sau d6, 100 pL dung dich huyén phu vi khuan
(ODgoonm = 0,7) dugc ching vao 100 mL méi truong
TSB va mau dugc lic tron 200 vong/phdt ¢ nhiét do
phong thi nghiém trong 48 gio. Thinghiém duoc lap
lai 3 lan.

Mat s6 vi khuan (MSVK) & thoi diém 0, 12, 18,
24, 30, 36 va 48 gio nudi cay duoc xac dinh bing
phuong phap dém sbéng nho giot (Hoben &
Somasegaram, 1982) trén moi truong Tryptone soya
agar (TSA: 30 g/L Tryptone soya broth va 15 g/L
agar). Dung dich huyén phu vi khuan ¢ ting thoi
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diém thu mau duoc pha lodng bang dung dich NaCl
0,9% (w/v) theo hé s6 pha lodng la 1/10. Cac thao
tac pha lodng va tron mau bang vortex duoc thuc
hién trong ta cdy vo tring. Ung véi mdi do pha
lodng, ba giot huyén pha vi khuan (10 pL/giot) dugc
nho 1én méi truong TSA. Vi khuan duoc u ¢ 32°C.
Khi khuan lac phét trién, do pha lodng c6 céc khuan
lac roi rac trén moi truong nudi cay dugc chon dé
dém sé lugng khuan lac. MSVK trong 1 mL mau
duoc xac dinh theo cong thuc:

MSVK/mL = A x B x 100, trong d6, A 1a sb
lwong khuan lac trung binh trong cac giot dém song
(10 pL/giot) & d6 pha lodng da chon, B Ia hé sé pha
lodng, 100 la hé s6 chuyén ddi tir 10 pL sang 1 mL.

2.3. Xac dinh méi lién hé giira MSVK va gia

tri mat d quang cua dung dich huyén
phu vi khuan PAN1.12

Huyén phu vi khuan dugc chuan bi twong ty muc
2.2, thoi diém thu mAu dwa vao két qua khao sat thoi
diém nudi ciy vi khuan dat mat sb cao nhat tir két
qua ¢ myc 2.2.
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Sinh khéi té bao dugc rira ba lan bang dung dich
NaCl 0,9% (w/v). Huyén phi vi khuan dugc pha
lodng 1/2, 1/4, 1/8, 1/16, 1/32 va 1/64 lan, sau do,
tiép tuc pha lodng theo hé s6 1/10 (Tai & Oanh,
2019). Huyén phu vi khuan sau khi pha lodng duoc
do mat do quang & budc séng 600 nm, dong thoi,
MSVK ¢ timg d6 pha lodng dugce xac dinh bang
phuong phap dém séng nho giot trén maéi truong
TSA nhu mo ta & muc 2.2.

2.4. Tuyén chon chat mang c6 kha ning duy

tri MSVK

Sau loai chat mang gom ba mia, mat cua, cam,
rom, bét talc (An va ctv., 2017) va ba ca phé (Oanh
va ctv., 2022) dugc thir nghiém dé ton trix vi khuan
Comamonas sp. PAN1.12 nham tuyén chon chat
mang duy tri mat s6 va kha nang hap thu sodium
tripolyphosphate cua vi khuan trong thoi gian ton
trir. Sau loai chat mang duoc sir dung don 1é hoic
phdi tron bot talc vai 5 loai chit mang con lai dé ton
trit vi khuan. Nhu vay, 11 loai chat mang duoc St
dung gém ba mia, ba ca phé, bot talc, cam, mat cua,
rom, bd mia-bot talc, ba ca phé-bét talc, cam-bot
talc, mat cua-bét talc va rom-bét talc (Hinh 2).

Hinh 2. C4c loai chat mang dwoc sir dung dé ton trir vi khuan Comamonas sp. PAN1.12

Ghi cha: A: ba mia, B: ba ca phé, C: bét talc, D: cam, E: mat cua, F: rom, G: ba mia-bét talc, H: ba ca phé-bgt talc, I:

cam-bgt talc, K: mat cua-bot talc, L: rom-bét talc.

Chuan bj chat mang: Ba mia, bi ca phé (dwoc
rtra nudc 3 1an va dé rao), cam, mat cua va rom duoc
say kho 48 gio & 65°C. Sau do, tirng loai chit mang
dugc san qua ray (kich thuéc 16 0,5 x 0,5 mm) dé
chat mang c6 kich thudc ddng déu. Talc & dang bot
nén khong qua xu Iy. Mudi mot loai chat mang dugc
chuin bi gdbm 6 chat mang don nhu bi mia, ba ca
phé, bot talc, cdm, mat cura, rom va 5 chat mang han
hop dwoc phdi tron tir 5 cht mang don vai bt talc
theo ti & 1:1. Chat mang dugc bd sung chat bd trg
theo ti 16 chit mang : carboxymethyl cellulose
(CMC) : CaCOs tuong duong khéi Iuong 100 : 1 :
1,5. Sau khi tron déu, cac thanh phan nay dwoc cho
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vao tui nilon (5 g/tdi) va khur trung nhiét uét. Sau
do, cac tui chat mang duoc say 65°C qua dém.

Chudn bi huyén phu vi khudn: Huyén phi vi
khuan dugc chuan bi twong tu nhu mé ta & muc 2.2,
Dung dich huyén pha vi khuan duoc thu ¢ thoi diém
vi khuan dat mat s6 t6i wu dua vao két qua cua thi
nghiém & muc 2.2. Huyén phu vi khuan dugc hiéu
chinh mat d6 quang dé mat sb dat 10° CFU/mL dya
theo két qua ciia muyc 2.3.

Phdi trén huyén pha vi khudn vao chat mang:
Chiing 0,5 mL huyén phu vi khuan (10° CFU/mL)
Va0 ting tdi chat mang 5 g. Mdi loai ché pham s&
duoc ldy ngdu nhién 3 ti dé xac dinh d6 am bing
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can say am (Ohaus MB120, My), ché pham c6 do
am dudi 20% thi dat yéu cau (Bharathi et al., 2004).
C4c tui ché pham con lai duoc ép kin, déan nhan va
bao quan & nhiét 6 phong thi nghiém. Nghiém thtc
d6i ching 1a phdi tron moi treong TSB vao tung loai
chat mang nhung khéng chung vi khuan. Thi
nghiém dugc b tri hoan toan ngiu nhién, 3 1an lap
lai. Vi kiéu bd tri nay, tng véi 11 loai chat mang
6 99 tdi ché pham dwoc chuan bi, trong d6, 33 thi
dung dé xac dinh d6 am, 33 tdi khio st MSVK va
kha nang hap thu STPP, 33 tui ddi chung khong
chung vi khuan. Thoi gian dé tuyén chon chat mang
¢6 kha nang duy tri MSVK 1a mot thang ton tri.
2.5. Khao sat mat sé va kha ning héap thu
STPP cia vi khuin trong chit mang qua
m@t thang ton trir

Sau mot thang ton trix, 66 tai ché pham gom 33
thi ¢6 chung vi khuan va 33 ti d6i ching duoc sir
dung dé khao sat mat s6 va hoat tinh hap thu STPP
cua vi khuan. Mdi tdi ché pham duoc cho vao binh
tam gi4c chira 45 mL nudce cat khi tring. HAn hop
duoc lic 200 vong/phiit trong 30 phat va sau do dé
yén 30 phdt. Phan dung dich dwoc sir dung dé dém
MSVK bang phwong phap dém séng nho giot
(Hoben & Somasegaram, 1982) trén moi truong
TSA. Vi khuan phét trién trén méi truong TSA duoc
sir dung dé khao st kha ning duy tri hoat tinh hap
thu STPP (0,1 g/L twong duong 100 ppm
phosphate).

2.6. Anh hwéng cua liéu lwong CMC va
MSVK chiing ban diau dén mat sé va
hoat tinh ciia vi khuian qua mét thang
ton trir

Muc tiéu cua thi nghiém la tim diéu kién t6i wu

gilp vi khuan duy tri mat s va hoat tinh trong thoi
gian ton trir. Chat mang c6 kha nang duy tri mat s6
va hoat tinh cua vi khuan dua vao két qua & muc 2.5
duoc tiép tuc khao sét lidu lwong CMC va MSVK
chung vao ban dau dén mat sé va hoat tinh hip thu
STPP cua vi khuan qua mét thang ton trit. Luong
CMC duogc bd sung vao chat mang 1a 1% hoic 2%.
Bén canh d6, MSVK ban dau dwoc chung vao chat
mang la 10° CFU/g chat mang hozc 2x108 CFU/g
chat mang (59 chat mang/tii). Nhu vay, dbi véi mdi
loai chat mang tuyén chon, thi nghiém dwoc bé tri
gom 5 nghiém thic: (i) 1% CMC - 5x108 CFU/tdi,
(ii) 1% CMC - 10° CFUJtdi, (iii) 2% CMC - 5x10°
CFUIti, (iv) 2% CMC - 10° CFU/tdi va (v) nghiém
thirc d6i chiing chi bd sung méi truong TSB, khong
chung vi khuan vao chat mang. T4t ca cac nghiém
thirc déu duoc bd sung 1,5% CaCOs nhu di mé ta &
muc 2.4.
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2.7. Khio sat kha ning hap thu STPP ciia vi
khuan

Vi khuan duoc ton trir trong chat mang c6 kha
nang duy tri mat s6 (=108 CFU/g ché pham) va hoat
tinh hap thu STPP (dwa vao két qua muc 2.6) dugc
tiép tuc khao sat kha ning sinh truong va hap thu
STPP qua thoi gian ton trir. Thi nghiém duoc tién
hanh nhu sau: khuan lac vi khuan PANZ1.12 sau mot
thang ton trir (duoc nudi cay trén moi truong TSA)
duoc ching vao 4 mL mdi truong TSB, mau duoc
lic 200 vong/phut & nhiét do phong thi nghiém va
nudi cdy qua dém. Sau d6, chung 40 pL huyén pha
vi khuan (ODsoonm = 0,7, twong dwong 33,37x108
CFU/mL) vao 4 mL méi truong khoang téi thiéu co
b6 sung 3,68 g/L sodium acetate va 0,1 g/L STPP
(twong duong 100 ppm phosphate). Hai nghiém thac
d6i chimg duoc thyc hién dong thoi gom (i) khong
b6 sung STPP va (i) khong chung vi khuan. Mdi
nghiém thie dugc lap lai 3 lan. Kha nang sinh
truong va hap thu STPP cua vi khuén duogc x4c dinh
& thoi diém 24 gio nudi cay bang phuong phap do
mat d6 quang & budc séng 600 nm va quang pho.

2.8. Pinh lwgng phosphate

Ham luong phosphate dugc xac dinh bang
phuong phap quang phd dya vao sy tao mau véi
Molybdate blue theo mé ta cua Chaudhry and
Nautiyal (2011) cé hiéu chinh.

Thiét ldp dwong chudn dinh hrong phosphate:
1,43 g KH;PO4 duoc cho vao 1 L nudc, thu dugc
dung dich PO,* ndng d6 1000 ppm. Sau dé, dung
dich gdc duoc pha lodng thanh cac dung dich chuén
Vai cac ndng do6 200, 100, 50, 25, 12,5 va 6,25 ppm.
Dung dich HCI 2N (100 pL) dugc cho vao 100 pL
ting dung dich chuan PO,%, tron déu va u & 95°C
trong 30 phut. Sau do, hdn hop dwoc bd sung 500
L dung dich Molybdate blue va 1 mL nuéc cét.
Mau duoc tiép tuc u & 95°C trong 30 phit. Mau tiép
tuc dwoc dé ngudi ¢ nhiét do phong thi nghiém va
do d6 hép thu quang phd & budc séng 820 nm.
Phuong trinh hdi quy thé hién su twong quan giita
ndng d6 PO,> va do hap thu quang phd (Absszonm)
c6 dang y = 97,25x - 5,84. Trong do, x 1a 6 hap thu
quang phd va y 1a ndng do PO,%.

Ham luong phosphate con lai trong méi truong
nudi cdy vi khuan dugc dinh luong bang cach thu 1
mL dung dich huyén phu vi khuan dugc nudi ciy
trong moi truong c6 bd sung 3,68 g/L sodium
acetate va 100 ppm phosphate. Mau duoc ly tam
13.000 vong/phut trong 15 phut. Sau d6, 100 puL
dung dich dugc hut dé dinh lwong PO, con lai trong
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moi truong bang phuong phap quang phd nhu da mo
ta ¢ trén.
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Hinh 3. Pwong chuén dinh lweng phosphate
2.9. Xir ly sé ligu

S6 lidu thoé duoc tinh trung binh va vé biéu dd
bang phan mém Microsoft Excel 2016. Phan mém
Minitab 18 dugc sir dung dé so sanh sy khac biét va
phan nhom sé liéu mot nhan t (one-way ANOVA)
bang kiém dinh Tukey.

3. KET QUA VA THAO LUAN

3.1. Pwong tang trwéng cuaa Vi
Comamonas sp. PAN1.12

khuén

Qua 48 gio nudi cdy, két qua cho thay
Comamonas sp. PAN1.12 tang truong theo quy luat
chung cua vi khuan, MSVK qua thai gian khao séat
duoc trinh bay ¢ Hinh 4.

O thoi diém méi chung vao méi trudng nudi ciy
(0 gid), MSVK dat 0,24x10® CFU/mL. Sau giai
doan thich nghi véi méi truong, vi khuan gia ting
mat s6 tir 13,11x10° dén 14,22x10° CFU/mL & thoi
diém 12 dén 18 gio, khéc biét co y nghia thdng ké
S0 v6i thoi diém ban dau. Tai thoi diém 24 gio nubi
cay, MSVK ting cao nhat, dat 29x10®8 CFU/mL,
khéc biét c6 y nghia thong ké so véi thoi diém 0, 12
va 18 gio. Sau d6, MSVK giam tir 30 dén 36 gio
nudi ciy, dat lan luot la 24,22x108 va 23x108
CFU/mL. Tuy nhién, so véi thoi diém 24 gio, su
khéc biét nay khong co ¥ nghia théng ké chimng to tir
24 dén 36 gio, su tang truong cua vi khuan PAN1.12
& trang thai can bang. Dén 48 gio, MSVK giam con
2,67x10® CFU/mL, khac biét khong co y nghia
thong ké so véi thoi diém 0 gio. Diéu nay c6 thé do
sau 48 gio nudi cdy, chat dinh dudng trong moi
truong di giam, vi khuan qua qua trinh trao di chat
¢ thé tiét ra cac hop chat khdng c6 lgi 1am cho moi
trudng séng cua vi khuan bi thu hep tir d6 1am giam
MSVK. Nhu vay, thoi gian thich hgp dé thu sinh
khéi vi khuin Comamonas sp. PAN1.12 14 24 gio
nudi ciy trong mi truong TSB (30 g/L). Theo Oanh
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va ctv. (2022), dong vi khuan Rhodococcus sp.
XL6.2 ¢6 kha nang phan huy BTX ciing dat mat s6
cao nhat, 200x10° CFU/mL, ¢ thoi diém 24 gid nudi
cay trong méi truong TSB (30 g/L). Phong va ctv.
(2018) da khao sat thoi gian nhan mat sé t6i da cua
vi khuan cb dinh dam Burkholderia vietnamiensis
KG1, vi khuan dat mat sb cao nhat (3,5x10%°
CFU/mL) ¢ thoi diém 48 gio nudi cay. Két qua cua
nghién ctru ndy chiing to thoi gian nhan mat sé toi
da ctia mdi dong vi khuan khong giéng nhau.

— — = - w
=) N =3 h =3
o
o
)
o

Mat 6 vi khuén (10° CFU/mL)
o n
(=%
&
[=9

=]

6 12 18 24 30 36 42 48
Thoi gian nuoi cay (gio)
Hinh 4. Puong ting truéng cia vi khuan
Comamonas sp. PAN1.12

Ghi cht: Céc s6 ligu di kém chit céi giong nhau thi khac
biét khong c6 y nghia thong ké ¢ muc 5%.

3.2. Méi lién h¢ giira MSVK va gié tri mat do
quang cua dung dich huyén phu vi
khuan Comamonas sp. PAN1.12

Tir két qua dém sbng va gié tri ODesgonm Clia CAc
dung dich huyén pho vi khuan dwoc pha lodng twong
g, dwong chuan thé hién mai lién hé gitra MSVK
Va gié tri ODgoonm duoc thiét lap. Theo do, phuong
trinh hdi quy cé dang y = 59,471x - 8,2556, trong
d6, x 1a mat do quang (ODeoonm) Va y la MSVK (x108
CFU/mL). Dya vao phuong trinh hoi quy ¢6 thé woc
luong dugc MSVK Comamonas sp. PAN1.12 trong
mai trudng nudi ciy theo gi tri ODeoonm twong tng
(Hinh 5).

Oanh va ctv. (2022) di khao sat mdi lién hé giira
MSVK Rhodococcus sp. XL6.2 vai gia tri mat do
quang cho thay voi gia tri OD eoonm= 0,8 tuong ung
Vi mat sb cua vi khuan XL6.2 12 2,4x 10° CFU/ML.
Vi cling gid tri OD goonm = 0,8 thi dong vi khuan
PAN1.12 c6 mat s6 twong ung la 39,23x10°
CFU/mL, cao xap xi 16 14n so vai dong XL6.2. Biéu
nay c6 thé do kich thudc té bao ciia 2 dong vi khuan
khac nhau, dong XL6.2 ¢6 kich thudc té bao 6x1 pm
(Oanh va ctv., 2022), trong khi dong PAN1.12 c6
kich thuéc té bao 1,51 um. Nhu vy, Véi cling gié
tri mat d6 quang, dong vi khuén c6 kich thudc té bao
nho hon s& ¢6 mat s6 cao hon.
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Hinh 5. Pwong chuin thé hién méi lién hé giira
mét so va gia tri mit d¢ quang cua dung dich
huyen phu vi khuan PAN1.12

3.3. Mat sb vakhé niing hip thu STPP ciia vi
khuan Comamonas sp. PAN1.12 qua mét
thang ton trir

Trong 11 loai chat mang khao sat, 2 loai chét
mang c6 kha ning duy tri mat s6 vi khuin
Comamonas sp. PAN1.12 sau mét thang ton trix 1a
bot talc va mat cua phdi tron véi bot talc, dat mat sb
lan luot 12 8,67x10° va 2,2x10° CFU/g chit mang.
Chin loai chit mang con lai va cac nghiém thirc doi
chimg d6i véi ting chat mang khéng phat hién
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khuan lac khi dém séng. Theo nghién ctru ton trix vi
khuan ciia Oanh va ctv. (2022), 11 loai chat mang
gom ba mia, mat cra, cam, rom, bi ca phé, bot talc
va 5 chat mang duoc phéi tron giira bé ca phé voi 5
loai chat mang con lai (ti 1& 1:1) duoc sir dung dé ton
trir vi khuan Rhodococcus sp. XL6.2 cho thiy chi
bot talc cd kha nang duy tri dwgc MSVK trong 6
thang ton trir. Trong nghién ciru nay, bot talc va hdn
hop mat cua-bot talc c6 kha nang duy tri MSVK
Comamonas sp. PAN1.12 qua mét thang ton trit, tuy
nhién, MSVK trong bot talc cao nhat, khéc biét c6 y
nghia thdng ké so vé6i nghiém thae dbi ching chang
t6 bot talc 1a chat mang pht hop dé ton trix vi khuan
Comamonas sp. PAN1.12.

Két qua khao sat cho thay vi khuan PAN1.12 qua
mét thang ton trix van duy tri kha nang tang truong
khi dwoc nudi ciy trong méi truong khoang tdi thiéu
6 bd sung 3,68 g/L sodium acetate va 0,1 g/L STPP.
(twong duwong 100 ppm phosphate) Mat d6 quang va
mat s6 cua vi khuan déu cao hon so véi nghiém thirc
dbi chiig khong bd sung STPP, khac biét co y nghia
théng ké. Trong do, vi khuén dugc ton trir trong bot
talc c6 mat do quang va mat sé vi khuan cao hon so
v6i vi khuan duoc ton trix trong mat cua-bot talc
(Bang 1).

Bang 1. Mat d¢ quang (ODeoonm) va méat sb (x108 CFU/mL) vi khuin Comamonas sp. PAN1.12 sau 24
gio' nudi cdy trong mdi truwong khoang tdi thiéu co bd sung sodium acetate va STPP

Nghiém thikc

Mat dd quang (ODsoonm) Mat 56 vi khuan (x10° CFU/mL)

Ddi chimg (DC) (khong chung PANL.12)
DC (khong bd sung STPP)

PAN1.12 ton trit trong bot talc

PAN1.12 ton trir trong mat cua-bot talc

0,06%+0,007 0,00°
0,15°+0,002 0,66"+0,01
0,372+0,006 8,33+0,34
0,33°+0,018 5,67%+3,38

Ghi chi: Trong ciing mét cét, cac s liéu di kem chir céi giong nhau thi khac biét khdng cé ¥ nghia thong ké ¢ mirc 5%.

Két qua khao sét kha niang hap thu 100 ppm
phosphate (twong dwong 0,1 g/L STPP) cua vi khuan
PAN1.12 sau thoi gian ton trit cho thay vi khuan van
duy tri kha ning hap thu STPP sau 24 gio nudi ciy
(Hinh 6). Khi duoc bao quan trong bot talc va mat
cua-bot talc, hiéu sudt hdp thu cua vi khuan
PANZ.12 lan luot 1a 51,03% va 50,93%, khac biét
¢6 y nghia thong ké so véi nghiém thie ddi chimg
khong ching vi khuan. Theo Uyén va ctv. (2023),
kha nang hip thu STPP cua Comamonas sp.
PAN1.12 ¢ ndng d6 0,1 g/L (twong dwong 100 ppm)
sau 24 gio nudi cay 1a 57,03%, cao hon khong déng
ké so voi kha ning hap thu caa vi khuan sau mot
thang ton trix trong bot talc (51,03%) va mat cura-bot
talc (50,93%). Nhu vay, sau mot thang ton trit, vi
khuan van duy tri hiéu qua hap thu STPP.

R0gis @24 gid

Ham lwrong phosphate con lai (ppm)

Péi chitng Tale Mat cua-talc
Chét mang

Hinh 6. Kha ning hap thu sodium
tripolyphosphate ciia vi khuin Comamonas sp.
PAN1.12 qua mét thang tén trir trong 2 loai
chit mang

Ghi cha: Trong ciing mgt nghiém theic, cac s liu di
kem chiz cai giong nhau thi khac bi¢t khong cé y nghia
thong ké ¢ miic 5%.
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3.4. Anh hwéng cia lidu lwong CMC va
MSVK chiing ban diau dén mat sé va
hoat tinh ciia vi khuan qua mét thang
ton trir

Hai loai chat mang gom bot talc va mat cura-bot
talc dugc tiép tuc khao sat anh huong cua liu lwong
CMC va MSVK chung ban dau dén mat sb va hoat
tinh hip thu STPP cua vi khuan. Dbi véi mdi loai
chat mang, CMC duoc bd sung 1% hozc 2% va mat
s6 vi khuan chung ban dau la 100x10° CFU/g hoac
200x10° CFU/g (5 g/tti). Véi cach bb tri nay, tdm
nghiém thirc duoc khao sat dong thoi (Bang 2).

Sau mot thang ton trix, 7/8 nghiém thirc duy tri
mat s6 vi khuan trén 10° CFU/g chat mang, ngoai
trir nghiém thiee 7 khong phét hién dwoc khuan lac
khi dém séng dich trich tir chat mang. O nghiém
thirc d6i chiing khdng ching vi khuan, khéng phat
hién khuan lac vi khuan khi dém sng ching to méi
truong nudi cdy, chat mang va cac chét bd trg van
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khong bi nhiém khuan trong thoi gian ton trir. Da s6
c4c nghiém thirc véi chat mang la bot talc co kha
ning duy tri mat s6 vi khuan cao hon so véi cac
nghiém thirc phéi tron mat cua va bot talc, ngoai trir
nghiém thac 8. Khi st dung cuing lidu luong CMC
va chiing cing MSVK, sau mot thang ton trir, mat
s6 cua vi khuan PAN1.12 & cac nghiém thuc bot talc
cao hon so vai hghiém thirc mat cua-bét talc, ngoai
trir nghiém thirc 8. Mat s6 vi khuan duoc duy tri cao
nhét & nghiém thie 1 (bot talc ¢6 bd sung 1% CMC
va chung 100x10° CFU/g chat mang), dat 8,87x10°
CFU/g. Ké dén la nghiém thtic 8 (mat cuwra-bot talc
¢6 b sung 2% CMC va chiing 200x10° CFU/g chat
mang) va nghiém thac 2 (bot talc c6 bd sung 1%
CMC va chung 200x10° CFU/g chit mang), dat
MSVK lan luot 12 7,8x10° va 7,6x108 CFU/g, khéc
biét khong co y nghia thong ké so voi nghiém thirc
1 (Bang 2).

Bang 2. MSVK qua m@t thang ton trir trong chit mang dwgc bd sung CMC va MSVK chiing vao khac

nhau

Nghigm % . MSVK chiing ban dau  MSVK sau ton trir (x10°
thig  CPALTAN  CMOOH (x10° CFUIg CFUIg
1 1 100 8.87°20,84

2 5 200 7,6%+0,43

3 Bot talc 5 5 L
4 200 5,7°40,28
5 1 100 2,391 47

cd.

6 Mat cua-bot talc 200 4,3*+1,59

! ) 100 §

8 200 7.80+0,27

Ghi ch: -: khéng xuat hién khudn lac khi dém song. Céc sé liéu di kem chik cai giong nhau thi khac biét khong co y

nghia thong ké ¢ mitc 5%.

Bang 3. Gia tri mat dd quang (OD 600nm) va MSVK sau 24 gio nudi cy trong méi truong MM cé bé

sung sodium acetate va STPP

. . Mat 6 quang Mat s vi khuan
Nghiém thirc (ODsoonm) (x108 CFU/mL)
bo6i chung (khéng chung PAN1.12) 0,05+0,005 0°
Déi ching (khéng bd sung STPP) 0,12°+0,007 0,54%+0,01
1 (talc+1% CMC+1,5% CaCO3+100x10° CFU/g) 0,342+0,041 11,17%42,83
2 (talc+1% CMC+1,5% CaC03.200x10°% CFU/g) 0,31%+0,008 9,67%+2,67
3 (talc+2% CMC+1,5% CaCOs.100x10°% CFU/g) 0,31%+0,033 5b+1.5
4 (talc 2% CMC+1,5% CaC05.200x10°% CFU/g) 0,27°+0,034 7%+0,67
5 (mat cua-talc+1% CMC+1,5% CaCO3+100x10® CFU/g) 0,29%+0,032 1,82%+0,73
6 (mat cua-talc+1% CMC+1,5% CaCO3+200x10® CFU/g) 0,30%+0,007 1,81%+0,69
8 (mat cua-talc+2% CMC+1,5% CaCO3+200x10° CFU/g) 0,25°+0,005 1,84%+0,53

Ghi chii: Trong cling mét cét, cac s liéu dinh kém chir céi giong nhau thi khac biét khéng cé ¥ nghia théng ké ¢ muc

5%.

Bay nghiém thic duy tri dugc MSVK trén 10°
CFU/g chat mang qua mét thang ton trir duoc tiép
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tuc khao sat sy tang truong va hoat tinh hap thu
STPP cta vi khuan. Khi nubi cay vi khuan PAN1.12
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trong méi truong khoang téi thiéu co bo sung
sodium acetate va STPP, cac nghiém thirc bo sung
vi khuan tao d6 duc, khéc biét c6 ¥ nghia théng ké
so v6i nghiém thire dbi ching khong bo sung STPP.
Bén canh do, két qua dém sdng cho thiy sau 24 gio
nudi cdy, cac nghiém thic c6 sy khac nhau vé
MSVK, dic biét 4 nghiém thirc bot talc c6 mat sé
cao hon so vai 3 nghiém thirc phdi tron mat cura-bot
talc, diéu nay chung to khi phéi tron bot talc va mat
cua c6 anh huong dén kha ning sinh truéng coa vi
khuan trong thoi gian ton trir (Bang 3).

Sau 24 gid nudi ciy trong 7 nghiém thirc khao
sat (ngoai trir nghiém thirc 7 khéng ghi nhan duoc
vi khuan sau mét thang ton trir (Bang 2)), vi khuan
Comamonas sp. PAN1.12 van duy tri hoat tinh hap
thu STPP, khéc biét co6 y nghia thdng ké so Vvéi
nghiém thirc d6i chiing khong ching vi khuan (Hinh
7). Vi khuan duoc ton trir & nghiém thic 1, 2, 3 va
4 trong chat mang 1a bot talc van duy tri hoat tinh

120 1

100 ~

a

80 -

=N

AR Y

%

60 -
40 -

20 ~

Ham lugng phosphate con lai (ppm)

a
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hip thu STPP véi hiéu suat hap thu lan Iuot 1a
66,15%, 63,21%, 53,54% va 54,07%. Vi khuan
duogc ton trir ¢ nghiém thirc 5, 6 va 8 trong chat mang
1& mat cua-bot talc c6 hiéu suat hip thu STPP lan
luot 14 67,46%, 58,52% va 38,36%. Chat mang ¢
nghiém thirc 8 c6 kha nang duy tri MSVK PAN1.12
cao nhat (Bang 2), tuy nhién, khi khao sét hiéu qua
hap thu STPP cua vi khuan sau khi ton trir mot thang
& ca 7 nghiém thirc trong méi truong MM cho thay
vi khuan noéng do phosphate con lai trong moi
truong MM sau 24 gio nudi cay khac biét c6 y nghia
thdng ké so vai nghiém thire ddi ching khéng chang
vi khuan chiting t6 vi khuan van duy tri hoat tinh hap
thu phosphate. Két qua nghién ctru ciing cho thiy
hiéu qua hap thu phosphate ciia vi khuan & ca 7
nghiém thirc khéng khac biét c6 y nghia théng ké
(Hinh 7). Trong 7 nghiém thirc khao sat, 6 nghiém
thirc c6 kha nang duy tri sy hdp thu phosphate cua
vi khuan PAN1.12 trén 50%.

E24 gio

H0 gio

0 I T T =
Déi ching ~ NTI

NT3

NT4

Nghiém thtrc

Hinh 7. Kha ning hip thu STPP ciia vi khuin qua mét thang ton tri

Ghi chii: Cac s6 liéu dinh kém chit céi giong nhau thi khac biér khdng cé ¥ nghia thong ké ¢ mirc 5%.

Hiéu suat hap thu STPP cua vi khuan khi duoc
ton trix trong bot talc (1% CMC+100x10° CFU/g,
nghiém thirc 1) trong duong véi hiéu suat hap thu
caa vi khudn khi ton trit trong mat cua-bot talc c6 bd
sung cing nong d6 CMC va cling mat sb vi khuan
(nghiém thirc 5). Két qua nay chirng to b sung chat
bd trg CMC 1% va vi khuan véi mat s6 100x10°
CFU/g chit mang khéng nhiing duy tri mat sé ma
con duy tri hoat tinh hap thu STPP cuaa vi khuan
(twong duong 67%).

Nghién ctu cua Vidhyasekaran —and
Muthuamilan (1995), khi b6 sung 1% CMC vao bét
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talc sau 240 ngay ton trit van duy tri mat s6 vi khuan
Pseudomonas fluorescens (>107 CFU/g ché pham)
va hoat tinh e ché vi khuan gay bénh héo rii trén
dau xanh. An va ctv. (2017) da nghién ctru ton trit vi
khuan Bacillus aerophilus c6 kha ning ddi khang
vai vi khuan Xanthomonas oryzae pv. oryzae gy
bénh chéy bia l4 lGa trong bot talc. Sau sau thang ton
trir, vi khuan van duy tri mat s6 trén 10° CFU/g chat
mang va kha nang d6i khang vai vi khuan Xoo trén
dia thach. Oanh va ctv. (2022) ciing bd sung 1%
CMC, 1,5% CaCO; va ching 100x10® CFU/g vi
khuin vao bét talc (5 g/tai) dé ton trix vi khuan
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Rhodococcus sp. XL6.2 ¢ kha nang phan huy BTX.
Sau sau thang ton trir, vi khuan XL6.2 van duy tri
mat s6 trén 106 CFU/g chat mang va duy tri hoat tinh
phan hay BTX trén 92%. Trong nghién cau nay, vi
khuan PAN1.12 dugc ton trir trong bot talc va bot
talc phdi tron véi mat cua qua mot thang ton trix van
duy tri mat s trén 10° CFU/g chat mang va kha ning
hap thu STPP trén 50%.

4. KET LUAN

Mudi mét loai chat mang dugc khao st gom ba
ca phé, ba mia, bot talc, cdm, mat cua va rom sir
dung riéng I¢ hodc phéi tron bot talc vai 5 loai chat
mang con lai dé ton trir vi khuan hap thu STPP
Comamonas sp. PAN1.12. Trong c4c loai chat
mang, bot talc sir dung don 1é hoac phéi tron voi mat
cua duoc bd sung 1% CMC, 1,5% CaCOs va chang
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