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TOM TAT

Vi khuan prob1ot1cs dang duoc tng dung rong réi trong nudi thily san béi ching c6 kha nang sinh enzyme hd tro
tiéu hda va uc che vi khuan gay bénh cho vat nudi. Vigc san xuat sinh khéi problotlcs thuong phu thuge vao cac
thanh phan dat tién nhu cao thit, cao nAm men, pepton... do d6 1am ting gia thanh san phiam thu dugc. Bot tao
kho la nguon dinh dudng giau protein, polysaccharlde chat x0 va dic biét cé chira ham luong cao cac axit béo
khong no da ndi d6i (PUFAs) c6 rat nhiéu tac dung va vai trd khac nhau. Trong nghién ctru nay, cac loai tdo khd
Nannochlorop5|s Isochrysis galbana va Spirulina platensis da duoc st dung lam ngudn dinh duong duy nhat
trong mdi trudng sinh truéng cua chung loi khuan P4 dé danh gia kha ning sinh enzyme tiéu hoa va khang lai vi
khuan gay bénh V. parahaemolyticus. Két qua cho thay, chung P4 dat mat do té bao (23,8 + 2,33) x 10’ CFU/mL
& moi treong chira 1% tao S. platenS|s cao gap 4 lan véi trong méi trudng MPA sau 48 gio 1én men. Thi nghiém
ciing chi ra khi b6 sung amoni, nitrat hay uré vao méi trudng chira tao la khdng phu hop dé cai thién hoat tinh
probiotic cua ching, nhung véi mdi truong nudi chira S. platensis (1%) bo sung thém mat ri duong (1%) khéng
chi gitr duoc hoat tinh sinh enzyme amylase protease, cellulase cua ching P4 véi kich thuéc vong phan gia1 co
chat lan luot 1a 11, 27, 20 mm ma con lam tang kha nang wc ché vi khuan Vibrio gay bénh véi kich thudc vong
khéng khuan 1én dén 22 mm. Chiing P4 duoc dinh danh la Bacillus sp. P4 khi so sanh do twong ddng cua gen
16S rRNA. Nhu vay mat ri duong két hop véi sinh khdi tao kho S. platen5|s c6 thé 1a méi trudng thich hop cho
sinh truong va san xuat sinh khoi chung Bacillus sp. P4, nhim tao nén mot san pham Ién men c6 hoat tinh
probiotic tot dong thoi van chia cac thanh phan PUFAs da c6 trong tao, rat quan trong va can thiét cho dong vat
thay san.

Tur khoa: Hoat tinh sinh enzyme tiéu hoa, mat ri duong, trc ché vi khuan Vibrio parahaemolyticus, S. platensis,
vi khuan cé loi.

MO DAU

Probiotic 1a cac vi khuan c6 lgi bao gom céc vi khuén lactic, Bacillus hay ndm men...Ching duoc dé xuét nhw
mot bién phap bd sung vao ché d6 &n giup chéng lai cac bénh lién quan dén rbi loan tiéu hoa duong rudt bédi kha
nang sinh ra cac enzyme va hop chat khang khudn t6t nhw axit lactic, hydrogen perOX|de va bacteriocin
(Szczerbiec et al., 2022). Cho nén, nhu cau st dung sinh khdi ctia nhém vi khuén cé loi nay ngay cang tang dé
c6 thé duwoc dung nhw cac khang sinh tw nhién thay thé cho khang sinh tdng hop, giup ngéan ngwra sy bung phat
cta vi khuan gay bénh trong nudi thay san. Tuy nhién, chét lweng va gia thanh ché pham probiotic phu thudc rét
nhiéu vao chung giong vi sinh vat, didu kién nuéi va thanh phan méi tridng Ién men. Viéc lwa chon co chét phu
hop cho méi truwdng 1én men véi gia thanh gidm, nhung lai kich thich sinh hoat chét sinh hoc ciling nhw lam tang
mat d6 cla vi sinh vat c6 lgi trong qua trinh s&n xuét probiotic s& gilp nang cao gia tri san pham tao thanh.

Sinh khéi khé cac loai tdo bao gém ca vi tdo va vi khuan lam 1a ngudn dinh dw&ng giau protein, polysaccharide,
axit l:;éo khéng bdo hda da noi dbi (PUFAs), carotenoid, vitamin va khoéng chat (Raheem et al., 2018). Dac biét
céac au trung cling nhw giai doan trwdng thanh cla dong vat thdy san khong thé tw tong hop dwgc cac PUFAs
nhw Eicosapentaenoic (EPA), Arachidonic acid (AA) va Docosahexaemoic acid (DHA) nén chung phéi dwoc bé
sung thong qua chubi thirc &n chira vi tdo. Mot s nghlen ctru cho thay thanh phan chét xo (preblotlcs) trong sinh
khéi tao cb tac dung kich thich sinh trwéng cua vi khuan co lgi (Gotteland et al., 2020). Khi cac vi khuan dwoc
sinh trucyng trong moi trwdng chira sinh khéi tdo da lam tang kha néng song sot trong diéu kién cwc tri nhw pH
thap, mudi mat, phenol (Sylwia, Elzbieta., 2020). Viéc bd sung Desmodesmus maximus, Chlorococcum sp., va vi
khuan lam Spirulina platen5|s cling co the Iam tang dang k& mat do cla Lactobacillus va Bifidobacterium. Hién
nay cac céng nghé nudi tdo da dwoc phat trién nhiéu, t&r do tao ra lwgng Ion sinh khéi tao V@i chi ph| thap. Vi
du nhu tao Isochrysis galbana va Nannochlorop5|s oculata co th& dwoc nudi trong cac hé thdng nudi kin dang
tAm v&i mat do 1én téi 200-500 triéu th/mL va nang suét trung binh dat 0,9 g/L/ngay (Pham et al., 2015).

Trong mot vai nghién ctru tham do vé& hoat tinh sinh hoc clia cac chiing vi khuan phan lap duoc, chung P4 da thé
hién dwoc tinh troi v& mot sé dic tinh sinh hoc. Do d6 trong nghién ctru nay, ching P4 dwoc st dung lam déi
twong nghién ctru nhdm _danh gia kha nang sinh trwéng, hoat tinh sinh enzyme tiéu hoa va khang khuan cta né
khi dwgc 1én men trén nén sinh khéi tdo. Day 13 dinh hwéng nghién ctru méi, chi phi dau tw thap, én dinh va an
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toan. M& ra kha nang san xuét ché pham probitics trén quy md I6n két hop hai trong mét, vira phat huy cac hoat
tinh sinh hoc cua Igi khuan, vira gitr dwoc cac PUFAs c¢6 trong téo la thanh phan rat can thiét cho dong vat thay san.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chuing vi khuén P4 dwoc phan 1ap tw rudt tdm tai huyen Dong Hai, tinh Bac Liéu, chang vi khuan gay bénh Vibrio
parahaemolytlcus duwoc lwu gitr trong bd ching gidng cua phong Coéng nghé sinh hoc tai tao moi trwong Sinh
khdi cac loai tdo khé gdm: Nannochloropsis, Isochrysis galbana, Spirulina pIatenS|s st dung trong céac thi nghiém
do phong Cbéng nghé tao, Vién Cdng nghé sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam cung cap.

Méi truO’ng MPA gdm céc thanh phan (g/L): NaCl (5), peptone (10), cao thit (5); nwéc cat da 1 lit; pH 7-7,2. Di
véi mdi trredng thach bd sung thém 20 g/L agar (Tran et al., 2018).

Mbi trwdng chiva sinh khéi tdo dwoc chuén bi bang céach bd sung sinh khdi khé vao dung dich dém PBS
(Phosphate Buffered Saline) & pH 7, sau d6 dwgc khir tring & 121°C trong 20 phut.

Phwong phap nghién ciru

Pic diém sinh hoc: Hinh thai khuén lac dwgc xac dinh theo phwong phap vi sinh vat hoc co ban, hinh thai té
bao dwoc nhudém Gram va soi trén kinh hién vi (Nguyeén et al., 2003).

Panh gia hoat tinh sinh enzyme tiéu hdéa
Kha nang sinh mot sé loai enzyme tiéu hoa dwoc xac dinh theo phwong phap ctia Pham va ddng tac gia (2024):
Sinh khéi chiing vi khuan P4 dwoc tang sinh trong méi trwérng MPA & 30°C. Sau 48 gi¢ nubi lac, ly tam thu dich.

Chuén bi cac dia thach chira méi trucng c6 bd sung 1% tirng loai co chét la tinh bét, casein va carboxymethyl
cellulose (CMC) dé kiém tra kha nang sinh amylase, protease va cellulase twong (ng. Tién hanh duc 16 thach roi
nhé 100 uL mau vao cac giéng, trong dé, dbi chtrng am la dich méi truong MPA khong chira vi khuén, giéng con
lai 14 dich nuéi cdy ctia ching khao séat. Sau 24 glcy nudi tinh & 30°C, vong phan giai enzyme dwoc nhan dién
bang thubc thor Iugol quan sat va do dwérng kinh cac vong sang mau trén nén thach chira co chét so véi giéng
ddi chirng am la méi trweng MPA.

Kha nang déi khang vi khuan gay bénh Vibrio parahaemolyticus

Kha nang khang khuén cla vi khuan nghién ctu dwoc kiém tra bdng phuong phap khuéch tan trén dia thach
theo Pham va dong tac gia (2024) véi chiing vi khuan gay bénh Vibrio. parahaemolyticus. Vi khuan gay bénh da
chuén bi & cac ndng do khac nhau va dwoc trai deu trén dia thach MPA. Tao gleng thach, nhé 100 pL dich Ién
men ching P4 (da ly tdm loai bo t& bao) vao céc giéng thach. U & 30°C trong 24 gi¢, quan sat dwdng kinh vong
&rc ché sinh trwéng cla vi khuan gay bénh.

Kha nang sinh trwéng cua vi khuan: Buoc kiém tra theo phuwong phap xac dinh mat do vi khuan & do pha
loang t&i han, sau d6 dwoc cay trén mdi trwong MPA thach dé dem khuan lac.

BPanh gia kha nang sinh trwéng cia ching vi khuan P4 trén méi trwdng chiva sinh khdi tao

Sinh khéi tdo khé Nannochloropsis, Isochry5|s galbana, Spirulina platensis I&n lwot dwoc hoa trong dém PBS véi
ty 18 1% (wiv) dé tao ra cac moi trwdng nuoi vi khuan khéc nhau, moi trucmg MPA duoc st dung lam dbi chung
dwong. Bd sung dich sinh khéi vi khu&n P4 (mat do t& bao 108 CFU/mL) vao cac mdi trwong da chuan bj véi ty 18
5% (v/v). Sau 48 gi® nudi lac & 30°C, kiém tra lai mat doé vi khuan trén méi trwérng MPA, hoat tinh sinh enzyme va
khang V. parahaemolyticus clda ching P4 khi sinh trwdng trong moi trwdng chira tdo, sau d6 so sanh véi moi
trwdng MPA.

Nghién ctu anh hwéng cia ngudn cacbon va nitor bé sung dén hoat tinh khang khuén va sinh enzyme
tiéu hda caa chung P4

Anh huong cua ngudn cachbon: St dung lan lwot cAc ngudn cacbon khac nhau nhw glucose, tinh bot va mat ri
dwérng véi ndng d6 1% dé bd sung vao dém PBS da chivra 1% sinh khéi tao kho.

Anh hwéng cta ngudn nito: Cac ngudn nito' (NH4)»SO., NaNOs, hay uré véi ndng dd 0,1% dwoc bd sung vao
dém PBS da chra 1% sinh khdi tdo kho.

Bb sung 5% (v/v) sinh khéi vi khuan P4 (mat dé 10° CFU/mL) vao cac méi trwong da chuan bi. Sau 48 gi& nuoi
trong dieu kién hiéu khi & 30°C kiém tra hoat tinh sinh enzyme va kha ndng khang khuan V. parahaemolyticus dé
Iwa chon ngudn cacbon va nito phii hop.
Xac dinh vi tri phan loai ctia vi khuan

Mau vi khudn P4 dwoc tach DNA tdng sé va nhan ban doan gen 16S rRNA véi cdp mdi 27F/1492R. Trinh ty
doan gen 16S rRNA duwgc so sanh do tu’cyng ddng véi cac trinh tw gen dwoc dang ky trén ngan hang Genbank dé
xac dinh vi tri phan loai ctia ching vi khuén nghién ctru.
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Xt 1y sé lidu
Céc thi nghiém dwoc Iap lai ba 1an. S6 liéu dwoc x ly bang Microsoft Office Excel 2022. T4t ca céc s6 liéu trong
thi nghiém dwoec trinh bay dwéi dang: Trung binh £ Sai s chuan.

KET QUA VA THAO LUAN
Dac diém hinh thai, hoat tinh khang khuéan va sinh téng hop enzyme ctia chung P4

Chuing vi khudn P4 duoc hoat héa dé xac dinh dac didm hinh thai khuan lac va t& bao, nhuém Gram. Sau do,
danh gia kha n&ng sinh enzyme va khang vi khuan gay bénh. Két qua chi ra & Hinh 1 cho thay, ching P4 thudc vi
khuan Gram dwong, khuén lac cé hinh trén, mau trang duc, kich thudc 2-3 mm, t& bao hinh que khi dwoc chup
trén kinh hién vi.

Khi bé sung dich nudi vi khudn P4 vao dia thach chira lan Iwot cac co chat nhw tinh bdt, casein va CMC cé thé
quan sat dwoc cac vong phan giai tao thanh (Hinh 2 a-c), diéu nay chirtng minh kha nang sinh enzym amylase,
protease va cellulase cta chiing. Bén canh d6, mét sé loi khuan duoc biét dén cé kha nang tiét cac hop chét sinh
hoc nhu axit lactic, hydrogen peroxide va bacteriocin... c6 khd nang &c ché vi khuan gay bénh, nén ching P4
cling dwoc tién hanh danh gia kha nang khang vi khuan gay bénh V. parahaemolyticus nhdm st dung ching vi
khuén nay thay thé khang sinh téng hop trong trc ché vi khudn gay bénh, tng dung trong nudi thiy san. Két qua
da cho thay, ching P4 c6 kha nang (rc ché sw phat trién cla V. parahaemolyticus véi dwdng kinh vong khang
khuan 1& 9 mm (Hinh 2d).

Hinh 2. Vong phan giai enzyme (a) Amylase; (b) Protease; (c) Cellulase; (d) vong khang V. parahaemolyticus
Kha nang sinh trwéng cta ching P4 trén cac méi trwdng chiva sinh khéi tao

Nghién ctru nay dwoc thwe hién véi muc tiéu lwa chon duoc nguén tdo khd phu hop giup kich thich sinh trwwdng
ctia chaing vi khudn nghién cu nhdm thay thé cho méi truérng MPA truyén thdng. Chiing P4 dwgc nubi trong moi
trwong chira riéng ré 1% (w/v) tirng loai tdo Nannochloropsis, Isochrysis galbana hodc Spirulina platensis. Sau
48 gid nubi cdy, vi khudn P4 dat mat do té bao cao nhét trong méi trrdng chira to S. platensis voi gid tri (23,8 +
2,33) X 10’ CFU/mL, trong khi & méi trudng MPA chi dat (5,2 + 1,01) x10” CFU/mL, cao hon trén 4 1an so v&i moi
trwong MPA (Bang 1 va Hinh 3).

Bang 1. Panh gia dic tinh sinh hoc ctia ching B. subtilis P4 trong cac méi trwéng chiva sinh khéi tao

bwong kinh vong hoat tinh

Loai mai trwdong c6 b6  Matdo té bao CFU/mL D-d (mm)
sung sinh khoi tao Amylase Protease Cellulase Eaﬁgg
Nannochloropsis (7,4 £ 0,32) x 10° 5+0,2 18+0,5 16 £ 0,1 -
I. galbana (10,1 +0,4) x 10’ 9+0,3 20+1,0 19+0,12 740,44
S. platensis (23,8 +2,33) x 10’ 10+ 1,0 21+1,0 18+ 1,11 8+0,3
MPA (5,2 +1,01) x 10’ 9+0,8 20+0,3 18+0,2 9+0,5
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Hinh 3. Hoat tinh sinh téng hop enzyme va khang khuan ctia P4 trong méi trwdng nudi cay c6 bd sung cac loai sinh
khoi tao kho khac nhau (a) Amylase; (b) Prote ase; (c) Cellulase; (d) Khang V. parahaemolyticus

Bén canh gia tri mat do t& bao, chiing P4 ciing cé kha nang sinh cac enzyme tiéu hda t6t nhat trong maéi trwéeng
chtra téo S. platensis véi kich thwéc vong phan giadi co chat tinh bét, casein va CMC Ian lwot 1a 10, 21, 18 mm,
két qua nay cé cao hon so vé&i khi sinh trwdng trong méi trudng MPA. Cling véi d6, kich thwéc vong khang vi
khuan V. paraharmolyticus cla chiing P4 trén cac moi trwérng déu ndm trong khodng 7-9 mm. Khi dwoc nudi cay
trong moi trwong chira tdo Nannochloropsis, ching P4 khong thé hién dwoc kha néng khang khuan cung voi do
la hoat tinh sinh enzyme kém hon cac méi treong con lai. Két qua nay chi ra rang viéc st dung sinh khéi tdo S.
platensis thay thé cho méi trwdng MPA c6 thé duy tri dwoc dac tinh probiotic clia P4. Do vay, sinh khéi tao S.
platensis sé& dwoc lwa chon th&r nghiém trong cac nghién ctru tiép theo.

Anh hwéng ctia ngudn cacbon dén hoat tinh sinh enzyme tiéu héa va khang khuan caa ching P4

B&o cdo cta Anto va ddng tac gia (2006) cong bb réng, viéc bd sung lactose vao méi trwdng nudi cly sé kich
thich kha nang tbng hop a-amylase ngoai bao ctia ching Bacillus cereus MTCC 1305, nén trong nghién ctru nay
mot sé ngudn cacbon, nito cung duoc bd sung thém vao méi trwdng nudi chira tdo nham ting kha nang sinh
enzyme tiéu héa va &rc ché vi khuan gay bénh cta ching B. subtilis P4.

Ba ngudn cacbon thtr nghiém gdm glucose, tinh bét, mat ri dwéng dwoc bb sung riéng ré vao méi trwong chiva
sinh khéi tdo S. platensis 1%. Két qua chi ra & Bang 3, Hinh 4 cho thay, khi s& dung ngudn cacbon la glucose va
tinh bot d& lam gidm hoat tinh sinh enzyme amylase cta vi khuan nghién ctu. Trong khi d6, dwdng kinh vong
khang khuén ctia P4 d& tang lén gép 2 1an khi bd sung 1% mat ri dweng vao méi trwéng chira sinh khéi téo S.
platensis ma van gitr dwoc hoat tinh sinh enzyme tiéu héa, tham chi con cao hon so véi khi nuéi cay trong méi
truéng MPA. Mat ri dwéng 1a hén hop clia nhidu loai dwéng don va dudng da, vi vay khi bd sung ngudn cacbon
nay trong moéi trwéng nudi cdy, vi khudn co thé dé dang str dung cac loai dwdng nay trong nhidu qua trinh chuyén
hoéa khac nhau. Day cé thé 1a nguyén nhan gitp ting hoat tinh sinh hoc cla vi khuan nghién ctru khi so sanh véi
méi trwdng bd sung glucose hay tinh bot. Trong nghién ctru clia Mawarda va déng tac gia (2018) ciing cho thay,
vi khuan Nocardia sp. V1 c6 hoat tinh (rc ché Rhodotorula sp. va Fusarium graminearum ting I&n trong médi
trwong chra mat ri dwong. Do d6 mat ri dwdng dwoc lwa chon la ngudn cacbon phii hop bd sung trong moi
trwdng chiva tdo S. platensis 1% d& nhan nuéi lgi khuan P4.

Bang 3. Pwong kinh vong phan giai thé hién hoat tinh probiotics chiing P4 sinh trwéng trong cac ngudn cacbon

Dic tinh probiotics S. platgr_lji&sn:n?)lucose S. platg?dsi(?:nt]i)nh bét S. platen%i_sd+(rrnnr;a;t) ri dwong
a-amylase 9+1,2 7+1,11 11+ 0,58
Protease 16 £ 0,9 12+1,.2 27 +0,76
Cellulase 15+1,0 14+£1,0 20+£0,3
Khang khuan 5+0,4 8+1,53 22+1,16

Hinh 4. Anh hwéng ctia nguén cacbon dén hoat tinh enzyme va khang khuan caa chang P4 (a) Amylase;
(b) Protease; (c) Cellulase; (d) Khang V. parahaemolyticus

Anh hwéng ctia ngudn nito dén hoat tinh sinh enzyme tiéu héa va khang khuan cta ching P4

Dwa trén céac j(ét qua dwoc trinh bay trong Bang 4 viéc bd sung 3 ngudn nito amoni, nitrat va uré vao mai trwéng
cha sinh khdi tdo S. platensis khéng cai thién dang k& hoat tinh sinh enzyme ctia ching P4, duwéng kinh vong
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phan gidi cac co chét tinh bot, casein va CMC ciing khong téng so véi méi trwdng chiva 1% ri mat dwéng. Hoat
tinh trc ché vi khudn gay bénh V. parahaemolyticus clia chiing P4 chi thé hién trong mai trwéng bd sung nitrat véi
dwdng kinh vong khang khuan chi dat 12 mm. Nhw vay cé thé nhan dinh, viéc b6 sung thém nguén nito khéng
cai thién dwoc hoat tinh probiotics ctia chang P4.

Bang 4. Pwong kinh vong phan giai thé hién hoat tinh probiotics ching P4 sinh trwéng trong cac nguén nito

Dic tinh probiotics S. pIatDer:jsis + Amoni S. platensis+ Nitrat S. platensis+ Uré
-d (mm) D-d (mm) D-d (mm)
a-amylase 15+138 15+0,75 13+0,25
Protease 25+1,27 21+0,29 21+0,67
Cellulase 18 + 0,79 20+ 1,67 17 +1,28
Khéang khuan - 12 £ 0,39 -

Hinh 5. Anh hwéng clia ngudn nito’ dén hoat tinh enzyme va khang khuan cia chang P4 (a) Amylase; (b) Protease;
(c) Cellulase; (d) Khang V. parahaemolyticus

Xéac dinh vi tri phan loai ctia vi khuan

Duwa trén cac két qua nghién ctru trén, ching vi khuan P4 phan 1ap c6 hoat tinh sinh hoc tét khi sinh trwéng trong
moi trwdng chira 1% sinh khoi tdo Spirulina platensis va 1% maét ri dwong, Chang P4 dwoc st dung dé danh gia
vi tri phéan loai. Két qua giai trinh tw gen 16S rRNA cho thay P4 cé dd twong dong dén 98 % véi ching Bacillus
subtilis, nén P4 dwoc dat tén la Bacillus sp. P4 v&i ma sb ddng ky trén ngan hang gen la PQ057067 (khong thé
hién bang hinh anh).

L&i cam on: Nghién ciru nay duwoc ti tro béi dé tai co sé chon loe: “Nghién ciru cdi tién dé phat trién loi khudn trong moi
trueong tdo giau axit béo khéng bio hoa da néi déi (PUFAs) chira w-3, w-6 nhdm dinh hwéng 1am thike dn b6 sung cho
tdm thé chan trdng”, ma so: CSCL08.02/24-25 do TS. Hodng Phwong Ha lam chii nhiém.

KET LUAN

Chung vi khuan P4 cé kha nang sinh trwéng tét nhat trong méi truwdng chtra 1% sinh khéi tao Splrullna platensis
S0 V@i cac loai tAo khac Nannochloropsis, Isochrysis galbana dat mat do té bao dat (23,8 + 2,33) x 10’ CFU/mL,
cao gap 4 lan khi sinh trwéng trong méi trwdng MPA. B6 sung ngudn cacbon la mat r duwdng 1% trong moi
trwdng chra tdo S. platensis 1% gilp ching B. subtilis P4 téng’ kha nang Gc cheé vi khudn gay bénh
V. parahaemolyticus ma van git* duwgc hoat tinh sinh enzym tiéu héa tét. Thanh phan nito nhw amoni, nitrat hay
uré khdng cé tac dung kich thich kha nang sinh enzyme tiéu hoa va khang khudn. Ching vi khuén ky hiéu P4 d3
duwoc dinh danh 1a Bacillus sp. P4 théng qua so sanh dd twong ddng cua trinh tw gen 16S rRNA trén Gen Bank.
Vi vay méi tredng chiva S. platensis (1%) + mat ri duong (1%) dwoc lwa chon la méi trwdng phu hop d& nuoi cay
chang vi khuén Bacillus sp. P4 thay cho méi trwdng truyén thdng MPA, dinh hwéng (rng dung trong san xuét
probiotics & qui m6 céng nghiép.
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SUMMARY

Probiotic bacteria are commonly used in aquaculture for their ability to produce enzymes that aid in digestion
and inhibit disease-causing bacteria in animals. The production of probiotic biomass often relies on costly
ingredients like meat extract, yeast extract, and peptones, increasing the overall cost. Dried algae powder is a
rich source of protein, polysaccharides, and prebiotics, and it particularly contains high levels of polyunsaturated
fatty acids (PUFAs), which have various beneficial effects. In a recent study, dried algae Nannochloropsis,
Isochrysis galbana, and Spirulina platensis were used as the sole source of nutrients in the growth medium of
probiotic strain P4 to assess its ability to produce digestive enzymes and inhibit against V. parahaemolyticus
disease. The results indicated that strain P4 achieved a cell density of (23.8 + 2.33) x 10’ CFU/mL in the medium
containing 1% S. platensis algae, which was four times higher than in the MPA medium after 48 hours of
fermentation. Additionally, the experiment revealed that adding ammonium, nitrate, or urea to the medium with
algae did not improve the probiotic activity of the strain. However, a culture medium containing S.platensis (1%)
and molasses (1%) not only maintained the amylase, protease, and cellulase enzyme activity of strain P4 with
substrate-hydrolysis ring sizes of 11, 27, 20 mm, respectively, but also increased the ability to inhibit pathogenic
Vibrio bacteria with large sizes of antibacterial ring up to 22 mm. The strain P4 was identified as Bacillus sp. P4
when comparing the similarity of the 16S rRNA gene. Therefore, a combination of molasses and dried algal
biomass S.platensis can provide a suitable environment for the growth and production of Bacillus sp. P4 strain
bacterial biomass, resulting in a fermented product with good probiotic activity while retaining essential PUFAs
components in algae, which are crucial for aquatic animals.

Keywords: Extracellular enzymes, molasses, Vibrio parahaemolyticus inhibition, S. platensis, probiotic.
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