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ABSTRACT

Salt tolerance is one of the characteristics to ensure the via-
bility of microorganisms when combined with chemical fertil-
izers. This research aimed to isolate bacteria that had both
phosphate-solubilizing and salt-tolerant abilities for produc-
tion of controlled-release inorganic fertilizer-incorporated mi-
croorganisms. Of twenty-five phosphate solubilizing bacte-
ria strains isolated from soil samples collected from Ho Chi
Minh City, Dong Nai, and Long An provinces on Pikovskaya
medium (PVK), there were three strains of bacteria that had
both phosphate solubilizing activity and salt tolerance. The
analysis results on PVK medium supplemented with 3% and
4% NaCl showed that only PSMs,4 strain had phosphorus-
degrading ring. Species identification based on 16S-rRNA se-
quence showed that PSMsy was 99.9% similar to Bacillus
velezensis. The controlled-release fertilizer was made by coat-
ing biodegradable polymers incorporated with PSMs4 bacte-
ria that met standards for slow dissolution according to The
Association of American Plant Food Control Officials. After
60 days of being immobilized in the membrane of controlled
release, the PSM54 bacteria remained at 88.3% compared to
the initial density.
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TOM TAT

Kha nang thich nghi ctia vi sinh vat véi moi trudng mudi cao 1a
mot trong cac yéu t6 thuan lgi dé ddm bao kha ning séng ciia vi
sinh vat khi két hgp v6i phan héa hoc. Muc tiéu ciia nghién cttu
nay la phan 1ap, tuyén chon ching vi khudn c6 kha ning phan giai
lan va chiu min nhim tao phan bén vé co tan cham két hop vi sinh
vat. Hai muoi lam chiing vi khudn c¢6é kha ning phan giai lan dugc
phan lap tit cac mau dat thu thap 6 Dong Nai, Thanh phd Ho Chi
Minh va Long An trén moi trudng Pikovskaya (PVK), trong dé cé
ba chiing vi khuan cé kha nang chiu man. Trén méi trudng PVK bd
sung 3% va 4% NaCl chi c6 chiing vi khuan PSMs4 xuét hien vong
phan gidi. Két qua dinh danh dya vao trinh tu 16S-TRNA cho thiy
chiing PSM54 tuong dong 99,9% vdi Bacillus velezensis. Phan tan
cham dugc tao ra nhd 16p v6 boc la cac polymer phan hity sinh hoc
c6 bd sung chling vi khuan PSMs4 thda méan tiéu chuin vé phan
tan cham theo quy dinh cia AAPFCO (Association of American
Plant Food Control Officials), (1997). Két qua khéo sit cho thay
sau 60 ngay dugc cb dinh trong mang bao, chiing vi khuan PSMs4
van séng va mat sb vi khuan trén mang bao dat 88,3% so véi mat
s6 ban dau.

thu dugc. Trong nong nghiép lan thuong dude bd
sung vao dat dudi dang phan lan héa hoc nhung

Phan bén tan cham két hop vi sinh vat 13 mot
gidi phap vita tan dung dugc hoat dong ¢6 ich cta
vi sinh vat, vita gép phan tang hiéu suit st dung
phan bén va han ché tic dong ciia phan boén t6i
moi trudng (Shaviv, 2001; Trenkel, 2010; Azeem
& ctv., 2014).

Lan 13 nguyén t6 da lugng can thiét cho sy sinh
truéng, phat trién binh thuong clia cay trong.
Lan la thanh phan ciu tao ctia nhiéu chat hitu co
quan trong trong cay va con c6 vai tro tao moi
trudng dém, anh huéng dén kha nang hit cac chat
khoang khéc ctia cay. Khi cay duge bon du lan,
cay sé sinh trudng phat trién xanh t6t, khde manh
va dat niing suat cao (Hoang & ctv., 2004). Tuy
1an c6 nhiéu trong méi truong dat nhung chii yéu
& dudi dang khong hoa tan nén cay trong kho hap

t6i hon 80% lugng phan nay bi ¢6 dinh trong
dat bdi cac phitc hop kim loai - cation tré thanh
dang khé tiéu hoiic bi rita troi gay ra nhing van
dé v& moi trudng va lam tang chi phi trong san
xuit nong nghiép (Sharpley, 1995; Gyaneshwar &
ctv., 2002; Syers & ctv., 2011). Trong ty nhién,
cay trong mudn hap thu dudc cac dang lan kho
tan trong dat thudng can cé sy hd trg cia cac
vi sinh vat, nhat la céc vi khudn c6 kha nang
chuyén héa lan khé tan dé tao ra cac dang lan
dé tan (Bhattacharyya & Jha, 2012). Dé han ché
nhitng tac dong bat 1gi ciia phan bén héa hoc ddi
v6i moi trudng va dé tang hieu sult st dung lan
thi viec stt dung céc vi sinh vat chuyén héa lan
b6 sung vao trong dat la mot trong nhing giai
phéap than thién véi moi truong va hitu hiéu giap
quan ly sy thiéu hut lan trong dat nong nghiép
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(Sharma & ctv., 2013). Tuy nhién, khi két hop vi
sinh vat vao phan bén v6 ¢ thi do man tao ra
khi phan bi hoa tan 13 mot trong cac yéu t6 c6
thé anh hudng va lam chét vi sinh vat (Geisseler
& Scow, 2014).

Phuong phéap cd dinh té bao 1a mot ky thuat
da dudc st dung nhiéu trong linh viyc lén men
va x1t Iy moi trudng. Viéc cd dinh sé gitp bao vé
té bao chdng lai tac dong bat 1¢i clia moi trusng
nhu pH, nhiét do, dung moi (Kourkoutas & ctv.,
2004). Dyta trén wu diém nay néu vi sinh vat dugc
c6 dinh trong mot vi hat sé gitp han ché tac dong
ctia phan bén héa hoc t6i vi sinh vat khi két hop
vi sinh vat vao mang bao phan. Thém vao do6,
viéc tuyén chon dugc céc ching vi sinh vat c¢6 lgi
¢6 khéa niang chiu man 1&4 mot gidi phap kha thi
dé tang kha nang sbéng clia vi sinh vat khi ¢6 dinh
trong mang bao phan. Nghién citu nay trinh bay
két qua phan lap tuyén chon céc chiing vi khuan
vita ¢6 hoat tinh phan giai lan vita ¢6 kha nang
chiu man va tao phan bén tan cham két hop vi
sinh vat.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thu thap méau

MAu dat duge thu thap tai Dong Nai (huyén
Nhon Trach, Long Khanh), Thanh phd Ho Chi
Minh (Thit Dic, Can Gio), Long An. 0,5 kg dat
8 tang mat c6 do sau tir 2 - 10 ecm dude cho vao
tdi nylon sach, ghi thong tin dia diém, thoi gian
thu mau. Mau dugc bao quan trong thiing lanh
khoang 5°C trong qua trinh van chuyén vé phong
thi nghiem. Mau dugc stt dung phan lap vi khuan
ngay hodc bdo quan trong diéu kién lanh khoang
5°C nhung khong qua mot tuan.

2.2. Phan lap vi sinh vat phan giai lan

Can 10 g mau dat thu thap, nghién nhé cho vao
binh tam gidc chita 90 mL nu6c cat vo trung, lac
trén may lac xoay vong & téc do 100 vong/phiit,
trong 30 phit. Sau d6, pha loing miu & nong do
thich hgp. O mbi nong do pha loang, dung pipet
vo tring hat 0,1 mL mAu dua lén moi truong
thach dia Pikovskaya (PVK, gdm glucose 10 g,
Cag(PO4)2 5 g, (NH4)QSO4 075 g, KCI 072 g,
MgS0O,4.7H50 0,1 g, MnSO4 0,002 g, FeSO,4 0,002
g, cao nam men 0,5 g, agar 20,0 g va nude cat via
da 1000 mL). Dung que trang trai déu mau roi
@ & 35°C. Theo déi sy xuét hien khuén lac, lua
chon cac khuan lac c6 xuédt hién vong phan gii

lan. M&i khudn lac khéc nhau vé mat hinh thai
duge coi 1a mot ching vi khudn. Cac chiing vi
khuan dugc tiép tuc lam thudn va bdo quan &
nhiét do 5°C.

2.3. Khao sat kha& nang chiu man cta cac
chtng vi khudn phéan giai 1lan

Céc chiing vi khuan c6 kha niang phan giai lan
phan lap dugce nudi trén moi truong PVK bé sung
2%, 3%, 4% NaCl. Chiing vi khuan c6 kha ning
chiu man duge xac dinh dya vao vong phan giai
lan bao quanh khudn lac trén méi trudng nudi
cdy. Quan sat sy xudt hien khuan lac c6 vong
phan giai bao quanh dé chon ra duge chiing vi
khudn vita c6 hoat tinh phan giai lan vita c¢6 kha
nang chiu méin.

2.4. Panh gia hoat tinh phan giai 1an v6 co khé
tan ctia vi khuin

Céc ching vi khuan c6 kha nang phan giai lan
va chiu mén dugc nudi trén moéi trusng PVK.
Hoat tinh phan gii lan ciia vi khuan duge xac
dinh dya trén duong kinh vong phan giai va danh
gid bing hi¢u s6 D - d (mm), v6i D (mm) 1a dudng
kinh vong phan giai, d (mm) la dudng kinh khuan
lac.

2.5. Dinh danh ching vi khuin

Tién hanh nhuom Gram vi khudn, hinh thai
khudn lac va té& bao duge quan sat dudi kinh hién
vi. Ching vi khuan duge Ia chon dugce giti di giai
trinh ty tai cong ty Nam Khoa Bioteck (Quan 7,
Thanh ph6é Ho Chi Minh). Két qua giai trinh tu
duge hiéu chinh va tra ciu do tuong dong nho
cong cu 16S-based ID trén EzBioCloud va cong cu
BLAST trén NCBI. Phan tich quan he di truyén
bang phan mém MEGAX véi trinh tu cac loai vi
khuén Bacillus hién c¢6 trén Genbank.

2.6. C6 dinh vi khudn va tao phan tan cham
két hop vi sinh vat

Chiing vi khuan chuyén héa lan dugc lua chon
tit két qua phan lap 1d PSMs, duge ting sinh
trong moi trudng LB (NaCl 10 g, peptone 10 g,
cao nam men 5 g, HoO di 1000 mL) thu sinh
khéi, tao dung dich huyén phit vi khudn véi mat
s6 10° té bao/mL.

Chuan bi dung dich sodium alginate 1%, cal-
cium chloride 1%, hap khtt tring & 120°C trong
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30 phut. Tron dich huyén phit vi khuan thu duge
v6i dung dich sodium alginate da chudn bi tao
hén hop dong nhat. Cho dung dich calcium chlo-
ride 1% vao cbe, diit trén may khudy 1di cho tir tit
dung dich sodium alginate da tron sin vi khuan
cho t6i khi dat dudc dung dich déng nhit thi
ngung khudy, tién hanh loc dé loai b phan dung
dich calcium chloride.

Phan tan cham véi vé boc ¢6 b sung vi khuan
dugc tao ra bang cach cho cac vién phan vao thiét
bi trong quay véi tdoc do quay 450 vong/phiit.
Phun dung dich polyurethane lén bé mit vién
phan véi ty 1é nhat dinh. San pham dudc siy kho
dén khi dat khéi lugng khong déi, duge dua vao
thiét bi vo vien vd dudc tron déu cling véi chat
mang bentonite da tron 1an vdi cac vi hat sodium
alginate c6 chita vi khuan PSMs, véi ty 16 nhét
dinh sao cho mat s6 vi khuan > 10° CFU/g, b
sung polyvinyl alcohol dé lam chét két dinh. San
pham dugc sdy & nhiét do dudi 45°C dén khdi
lugng khong ddi va duge dua vao tréng quay dé
phun pht 16p polymer tao bdi carboxyl methyl
cellulose - polyvinyl alcohol - glycerol-urea cé bo
sung vi hat chita vi khuan PSMs, va parafin. San
pham sau khi lam kho bé mit dude bido quan
trong bao nylon dé tranh hat dm.

2.7. Khao sat qua trinh tan cham cta phan
bén trong mé hinh mé phéng diéu kién
tu nhién

K# thuat cot rita tréi dya trén viee @ hiéu khi
hén hop cat, dat va phan bén tiép xtc véi qua
trinh rita troi khong lién tuc trong khoang thoi
gian xac dinh duge ding dé danh gia qua trinh
tan cham ctia phan (Sartain & ctv., 2004; Medina
& ctv., 2008; Mayer, 2010). Hén hgp gom 90 g dat
bé mit vo tring tron véi 1.710 g cat thach anh
va 10 g phan bén tan cham thit nghiém duge cho
vao 6ng nhya PVC dai 30 cm, dudng kinh 8 cm
c6 nap day & trén va van xa & dudi. Hén hgp duge
gitt lai trong 6ng PVC nhd vio mot 16p 1udi va
gidy loc dat ¢ day 6ng. Hén hop dugce lam am dat
10% bing cach them 180 mL nuéc cit. Sau mdi
khoang thoi gian xéac dinh (1, 3, 5, 7, 14, 21, 28,
45, 60, 90 ngay), 500 mL citric acid 0,01% dugc
thém vao 6ng dé rita troi cac chat hoa tan cé
trong hén hgp. Dung dich thu dudc tit éng PVC
dugce hit ra bing may hiat chan khong. Sau dé
lay mot lugng xéc dinh dung dich thu duge dem
phan tich ham lugng nitc tong theo TCVN 8557:
2010 v ham lugng phosphor téng theo TCVN
8563 : 2010.

2.8. Panh gia kha ning toén tai ctia vi khuin
trén mang bao phan tan cham theo thoi
gian

Khé nang ton tai ctia vi khuan trén mang bao
phan tan cham theo thoi gian duge danh gia
thong qua mat s6 vi khuan trén mai trusng PVK.
Dinh k¥ theo thoi gian ¢ thoi diém 0, 7, 14, 21,
28, 45, 60 ngay, can 10 g phan thi nghiém cho
vio binh tam gidc chita 90 mL dung dich mubi an
NaCl 0,85%, pH 7 da khit trung 6 121°C, trong
30 phut va dit trén may lac vong vé6i tdc doc 450
vong/phit cho téi khi 16p mang bao bentonite
tan vita hét, loai bo 16i vien phan. Dung pipet vo
trung hat 0,1 mL dich thu dude ciy vao dia petri
chtta moi truong PVK da chudn bi, G & nhiet do
35°C, x4c dinh mat s6 vi khuan sau 48 gis va so
sanh v6i mat s6 vi khuan ¢ moc thsi gian 0 ngay.

Cac thi nghiem dugc bé trf theo kiéu hoan toan
ngau nhién mot yéu t6 (CRD), mdi nghiém thitc
lap lai 3 lan. S6 lieu dugc tinh todn bang phan
mém Microsoft Excel 2016, phan tich théng ke
ANOVA va tric nghiém phan hang bing phan
mém Minitab 18.

3. Két Qua va Thao Luan

3.1. Phan lap céac chiing vi khudn phan giai lan
vé co khé tan tir dat

Tut 77 méu dat thu thap da phan lap dudc
25 chiing vi khuan hinh que c¢6 kha nang phan
giai lan v6 co kho tan, trong d6 c6 6 ching vi
khuan Gram duong, 19 ching vi khuan Gram am.
Cac chiing vi khuan dugc ky hieu tit PSMs¢ dén
PSMgg. Kich thuée vong phan giai lan ting dan
theo thdi gian va da s6 cac ching déu c6 dudng
kinh vong phan gii lan 16n nhat & 192 gis — 240
gio (Bang 1).

3.2. Xac dinh chting vi khudn phan gidi lan cé
kha nang chiu méan

Cac chiing vi khuan phan giai lan phan lap
duge nuodi trén moi truong PVK bd sung 2, 3, 4%
NaCl dé xé4c dinh chting vi khuan vita c¢6 hoat tinh
phan giai lan vita ¢6 kha nang chiu min. Két qua
cho thay ¢ nong do 2% NaCl, ba chiing vi khuan
PSMyg, PSM54, PSM;55 tuong dng véi cac mau
dét thu duge 6 Nhon Trach, Can Gid va Long An
xuét hien vong phan giai lan. O moi trudng PVK
bd sung 3% va 4% NaCl chi ¢6 chiing PSMs,4 tao
vong phan giai 1an va sinh trudéng binh thuong.
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Bang 1. Duong kinh vong phan gii cia cac chiing vi khuan cé kha nang phan giai lan

STT Chiing Dia diém Duong kinh vong phan gidi (mm)
vi khudn thu mau 48 gio 96 gio 144 gio 192 gio 240 gio 288 gio
1 PSMag Thu Dric 27+015 324020 55+006 70+£0,15 74+£006 7,1+0,06
2 PSM37 Thu Dic 23+0,06 4,5+006 6,0+010 68+0,15 72+£0,10 6,9+ 0,06
3 PSM3g Thu Diic 45+021 55+006 6,1+010 72+0,11 74+0,12 7,7+0,06
4 PSM3q Thu Dic 20+021 484006 57+010 64+025 68+0,15 6,5+0,06
5 PSMy Thit D 224015 42+ 006 634006 7.3+015 87+006 7,7+0,10
6 PSMy; Thu Dric 33+0,15 53+0,12 6,7+015 74+0,15 73+£006 6,3+0,06
7 PSMys Nhon Trach 35+£0,10 70+£0,15 73+£006 85+£0,06 86=%0,10 850,06
8 PSMy3 Nhon Trach 2,1+ 0,10 3,7+ 0,15 4,6 + 0,06 63 =+012 63+ 006 51+ 0,06
9 PSMyy Can Gio 38+ 0,15 434006 6,1+006 73+£0,15 72+£0,10 6,2+£0,06
10 PSMys Can Gio 40+0,10 44+0,15 82+0,17 103+0,06 11,3+0,06 10,8+ 0,15
11 PSMyg Thit Dt 1,0+ 0,06 1,24006 15+006 1,8+006 18+006 1,7+ 0,10
12 PSMy7 Thu Drc 0,8+0,06 10+006 134006 20+006 20+006 1,8+0,06
13 PSMyg Nhon Trach 4,0 + 0.12 6,9+ 0,06 7.8+ 0,06 934015 10,9+ 0,10 10,7 4 0,12
14 PSMyo Long An 384012 44+006 654021 724010 94+006 920,06
15 PSM5q Long Khanh 1,3+0,10 18+0,15 23+0,10 32+015 32+010 22=+0,15
16 PSMs5; Long Khanh 32+006 38+010 58+006 76+0,10 7,6+0,10 6,5+0,06
17 PSMs, Nhon Trach 3,5 + 0,06 4,7+ 0,10 55+ 0,10 6,6+ 0,10 87+ 0,06 7,1 0,06
18 PSMs3 Long An 28 +0,06 324012 43+0,10 51+£0,06 62+006 58=0,06
19  PSMsy, Can Gio 384006 6,7+006 87+021 105+0,10 12,8+ 0,06 11,8+ 0,10
20  PSMss Long An 344006 63+006 7,74006 9,1+006 10,740,710 10,5+ 0,10
21 PSMsg Long An 294006 3,1+010 334015 43+0,15 46+010 380,15
22 PSM57, Long Khanh 45+0,10 79+006 92+0,11 123+0,06 13,6 +0,15 124 + 0,06
93 PSMsg Long Khanh 0,8+ 0,10 1,3+ 0,06 23=+0,10 3,6+0,15 27+0,06 19+ 0,06
24 PSMsg Long Khanh 1,9+0,15 21+£006 23+006 33+006 3,6%006 28=+0,06
25 PSMgo Long Khanh 1,8+0,10 21+006 22+006 62+006 52+006 3,.8=£0,06
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3.3. Két qua dinh danh chiing vi khuidn PSMs,

Két qua quan sat hinh thai cho thiy ching
PSMj54 1a trie khudn Gram (+) (Hinh 1b). Trinh
tu viing 16S-TRNA ctia dong PSMs, duge kiém
tra bing cong cu 16S based ID tit EzbioCloud,
BLAST tit NCBI va phan tich UPGMA cho thay
dong PSMs, tuong dong 99,9% véi loai Bacillus
velezensis (Hinh 2).

Hinh 1. Hinh thai khuan lac (a) va nhuom Gram (b)
cﬁa PSM54.

NR 116240 Bacillus velezensis

A PSM 54

NR 075005 Bacillus velezensis

NR 041455 Bacillus amyioliquefaciens
NR 024696 Bacillus vallismortis

NR 102783 Bacillus subtilis

NR 115325 Bacillus nematocida
L|; NR 112629 Bacillus subtilis

NR 104873 Bacillus inaguosorum

NR 157745 Cytobacillus praedi

, : 4 ' . ;
T T T T 1
0,0250 00200 00150 00100 0,0050 0,0000

Hinh 2. Mbi quan hé di truyén giita ching PSM3s4 va
céc loai Bacillus hién c6 trén Genbank phan tich bing
phuong phap UPMGA, gié tri bootstrap 1000. Loai
Cytobacillus praedii dugc st dung lam nhém ngoai
(outgroup).

3.4. Kha nang phéng thich dinh dudng ciua
phan tan cham két hgp vi khuan phan giai
lan trong mé hinh mé phéng diéu kién ty
nhién

Vién phan tan cham két hgp vi khuan phan giai
lan v6 co khé tan dugce tao ra c6 cac 16p mang bao
tao bdGi céc vat liéu 1a polyurethane, bentonite,
polyvinyl alcohol, carboxymethyl cellulose, glyc-
erol, urea va paraffin dugc dem di khao sat su
phong thich nitc va phosphor trong thoi gian 90
ngay (Hinh 3).

Két qua khao sat cho thiy trong moi trusng
dat va cat am, ti lé gidi phéng nito v phosphor

Hinh 3. Phan tan cham két hgp vi khuan phan giai
lan v6 co khé tan (a. Sadn phdm phan, b. Hinh chup
SEM vien phan, c. L6p mang bao phan chita vi khudn
phan giai lan).

clia phan trong vong 14 ngay dau tién cham lan
lugt 1a 1,43% va 1,30%. Sau 21 ngay ti lé giai
phéng chit dinh dudng ctia phan bit dau tang
lén va sau 90 ngay ti 1é nito duge giai phong dat
83,18%, ham lugng phosphor duge giai phéng 1a
81,33% (Hinh 4).

HTil¢ phosphor phong thich (%)  mTil18 nito phong thich (%)

90

813

80

70

60
47,53

50
40,73
40
30,17
0 12,39
20 12,98
10
051 08 102 116 123 130
048 083 108 124 134 143

1 3 5 7 10 90

Ti 1€ phosphor va nite phong thich (%)

Thai gian (ngay)

Hinh 4. Ti 1é phosphor va nite dugc phéng thich tur
phan tan cham két hop vi khudn phan giai lan theo
thoi gian trong mo hinh mé phéng diéu kién ty nhién.

3.5. Kha nang ton tai ciia vi khudn trén mang
bao phan tan cham theo thdi gian

Kha ning ton tai ctia vi khuan trong mang bao
phan boén theo thoi gian duge danh gia thong qua
mat s6 vi khuan trén moi trudng PVK (Bang 2).

Mat s6 vi khudn phan gidi lan trong mang
bao én dinh trong khoang thai gian 14 ngay,
mat s6 9,43 Log.CFU/g khong khac biét so véi
thai diém 0 ngay. Sau do6, mat s6 vi khuan giam
dan theo thoi gian, ¢ thai diém 21 ngay (9,35
Log.CFU/g), 28 ngay (8,43 Log.CFU/g), 45 ngay
(8,36 Log.CFU/g), va & 60 ngay mat sd vi khuan
gidm con 8,33 Log.CFU/g, dat 88,34% mat sb vi
khuan so v6i thoi diém ban dau.
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Bang 2. Mat s6 vi khuan trong mang bao theo thdi
gian

Thoi gian Mat sb vi khudn
(ngay) (Log.CFU/g)
0 9,43* £+ 0,00
7 9,43* + 0,00
14 9,43* + 0,00
21 9,35 + 0,01
28 8,43¢ + 0,00
45 8,364 + 0,00
60 8,33¢ & 0,01

Céc gié tri trung binh ctia cing mét c6t theo sau béi chit cai
khac nhau thi khac bigt ¢6 y nghia vé mat thong k& (P <
0,05).

Bacillus velezensis 1a triic khuan Gram duong,
hinh thanh néi bao ti, sinh trudng tét trong didu
kien hiéu khi (Madhaijan & ctv., 2010). Bacillus
velezensis 14 vi khuan an toan, sd hitu nhiéu dac
tinh quy c¢6 1gi cho cay trong nhu kha niang hoa
tan lan, tiét ra chat khang nam, khang vi khuan
gay bénh, kha nang san sinh chét kich thich sinh
trudng thic ddy su phét trién cia cay trong va
¢6 kha nang chiu man (Hwangbo & ctv., 2016;
Saxena & ctv., 2020; Joly & ctv., 2021). Ching vi
khuan PSMs, c6 kha niang phan giai lan va chong
chiu miin duge tuyén chon bo sung tao phan bén
tan cham bd sung vi sinh vat.

Theo AAPFCO (1997), phan bén tan cham la
loai phan bén ma chat dinh dudng hodc cac chat
dinh duéng trong phan dugc phéng thich thong
qua mot 16p mang bao & nhiét do phong dap tung
dugc mot trong ba tiéu chi sau: khong qua 15%
céc chat khodng duge phéng thich trong vong 24
gid, khong qua 75% cac chat khoang duge phong
thich trong vong 28 ngay, va it nhat 75% cac chat
khoang dugc phong thich trong toan bo thoi gian
phéng thich ctia phan da dé ra. Trong nghién citu
nay mau phan vo co duge boc mang polymer chita
vi khudn PSMs,4 théa mén céc tiéu chudn vé phan
tan cham do ny ban chuan héa Chau Au dua
ra. Kha nang phan giai lan ctia chiing vi khuan
PSM5,4 tich hgp trong mang bao phan dap ung
nhu cau dinh dudng va ning suit clia cay trong
dang tiép tuc dude nghién citu diéu kien nha lusi
va dong rudng.

4. Két Luan
Nghién cttu da phan lap duge 25 ching vi

khuan phan giai lan vo co khé tan, trong dé c6 3
chiing vi khuan cé kha nang chiu man. Ching vi

khuan PSMs, c6 kha niing chiu man ¢ nong do
mudi lén t6i 4% duge xac dinh 1a vi khuan Bacil-
lus velezensis. Phan tan cham két hop vi khuan
phan giai lan vo co khé tan da dugce ché tao thanh
cong trong dé chiing vi khuan PSMs, duge cb
dinh trong vi hat sodium alginate clia mang bao
déap tng tieu chuan ciia AAPFCO vé phan bon
tan cham. Cac nghién citu déanh gia dnh hudng
clia phan bén déi véi sinh trudng va ning suit
clia cay trong dang dudc tiép tuc thyc hien.

Loi Cam Doan

Chiing t61 cam doan bai bao do nhém téc gia
thire hién va khong c6 bat ky mau thuin nao giita
cac tac gia.
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