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(54) QUY TRINH NUOI LUAN TRUNG PROALES SIMILIS LAM THUC AN CHO AU
TRUNG CA BIEN

(57) Giai phap hitu ich dé cap dén quy trinh nudi luan trung Proales similis c6 kich thuoc
rat nho khoang 40-80 pm dé lam thirc dn cho 4u trung c4 bién. Trong d6 giai phap hitu ich
st dung thtrc an két hop tao Nannochloropsis oculata, Chlorella vulgaris va cac ching vi
khuan Lactobacillus plantarum BHTS10, Lactobacillus brevis BHTS2, Pediococcus
acidilactici BHTS12, Pediococcuspentosaceus BHTS4, Lactobacillus fermentum BHTS6
va Bacillus subtilis BHTS3 theo ty 1¢ thich hop cho phép rit ngin thoi nudi luan tring
Proales similis va giam ty 1& tap nhiém, thu duoc luan trung Proales similis v&i mat do 500
000 ca thé/lit. Quy trinh theo giai phap hiru ich cho phep thu duoc luan trung Proales
similis d& tng dung lam thirc an cho 4u tring c4 bién.
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Linh virc k§ thuit dwge dé cip

Giai phéap hiru ich thuc}c linh vuc nudi trdng vi sinh vét va thity san, cu thé giai
phép hiru ich dé cap dén quy trinh nuéi luén tring Proales similis dé 1am thtrc 4n cho
4u trung c4 bién.
Tinh trang ky thuat cia gidi phap hiru ich

Luan tring hay con goi 14 rotifer dong vai trd ngudn thirc 4n co ban cho ca giai
doan 4u tring va dugc ing dung trong san xut gidng d6i v6i nhiéu loai ca bién c6 co
miéng nhé nhu c4 dia, c4 mu, cé trap, chinh bién va mot s6 loai c4 canh.C4 bién & giai
doan sip hét nodn hoang bét dau st dung thirc an bén ngoai, khoang tir 3 dén 5 ngay
tudi, thuong c6 ¢ miéng rit nho, vi du c4 dia c6 kich thuéc miéng tir 80 dén 120 pm
nén cn co loai thitc 4n c6 kich thuéc phi hgp. Trong giai doan nay, dudng rudt ciia
4u trung c4 bién van con thiéu mot sé loai enzym tiéu héa nhu lipaza, proteaza nén
phai 14y enzym tir thirc &n bén ngoai. Do d6, ngudn thirc in bén ngoai can du nho dé
phi hop véi kich ¢& miéng ctia ¢4 va ddy dua cac thanh phén dinh dudng dé 4u tring c4
¢6 thé tiéu héa duge.

Céc loai luan trung thudc ho Brachionidae thuong duoc nudi dé sir dung lam
thirc dn cho nganh cong nghiép san xuét giéng c4 bién. Ty theo kich thuéc ma luén
trung dugce chia thanh 3 nhdm: nhém c6 kich thuée si€u nho SS (90-110 pm), loai nho
S (100-120 pum) va loai 16n L (130-340 pm). Nam 2009, Wullur va cong sy da phat
hién dong luén trung Proales similis c6 kich thudc co thé vo cing nho, chi tir 40-80
um, nhé hon ca dong si€éu nhd SS & trén va co thé 1am thtrc an phu hop cho 4u tring
céc loai ¢ bién c6 kich thudc miéng nhé.

O ca dia va céac loai cac miéng nhé khac, trong giai doan tir 3 dén 5 ngay tudi,
cac loai luan trung c& 16n (Brachionus sp.) khong phu hop, do d6, céac loai ludn trung
& siéu nho déng vai trd cbt yéu trong ngudn thirc in cia 4u trung c4. Luan trung
Proales similisla m0t img vién séng gia sir dung lam thirc dn cho 4u tring ca bién do

kich thuéc va kha nang cung cap chat dinh dudng. Hién nganh nudi c4 bién c6 c&
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miéng nhoé van gip nhiéu khé khin, do chi yéula vi thiéu ngudn cung cép thirc an cho

giai doan c4 vira hét nodn hoang, din dénti 1€ song rat thap.

Theo nghién ciru cuia Wullur va cong su (2009) cho thdy c6 thé dung tao
Nannochloropsis oculata va Chlorella vulgaris dé nubi Proales similis tir mat do 25
c4 thé/mL 1én 2500 c4 thé/mL trong 11 ngdy & do man 25%o, nhiét do 25°C c6 suc khi
manh. Tiép @6, Duy va cong su, (2017) di st dung nhém vi khuén lactic va hén hop
hai loai tdo Nannochloropsis oculata va Chlorella vulgarisdé nudi Proales similisé
quy md thé tich 100 lit va da cho thay viéc bd sung nhém vi khuén lactic c6 tac dung
t6t dé luan trung phat trién. Tuy nhién, qué trinh nay nudi kéo dai, mét tir 11 dén 14
ngdy cho mdi chu ky nhan nhu theo béo cdo ciia Pai hoc Nagasaki, Nhat Ban. Mot
kho khin trong viéc nudi ludn tring siéu nho 1a do tap nhiém dong vat nguyén sinh,
nhidm khuén do thoi gian nudi kéo dai.

Do 4o, c_f?ln ¢6 quy trinh nuéi luén tring siéu nhd (Proales similis) sao cho ¢ thé
ting mat do va rut ngén thdi gian nudi, gidm kha ning bi tap nhiém dé c6 kha ning
g dung phat trién sir dung luan tring siéu nhod hd tro cho nganh nudi trdng thily san,

cu thé 14 tao thirc &n cho 4u tring c4 bién trong giai doan nhéan giéng ca.
Bian chit ky thuit giai phap hiru ich

Giai phép hitu ich nham giai quyét cac vAn d& néu trén, cu thé 13 giai phap hitu
ich @& cép dén quy trinh nudi luan tring Proales similis 1am thic dn cho 4u tring c4

bién, trong d6 quy trinh nay bao gdm céc budc:

a) nhan gidng khéi dong bang cach bd sung 50 ml luan trung Proales similis
giéng v6i mat do 200 000 c4 thé/lit vao 1 lit nudce bién c6 dd min 25%o trong diéu
kién suc khi duy tri lrgng oxy hoa tan trén 6mg/mL, thirc &n dugc chp 1am 6 1an/ngay
v6i tdng lugng bao gdm 5ml/l thire &n cho luén trung, 20 mg/l ndm men banh my va
hang ngay thay méi 20% thé tich nuéc bﬁng nude bién sach c6 do min 25%o cho dén

khi mat d6 lun tring Proales similis dat 500000 c4 thé/lit;

b) nhan giéng c¢ip mot bang cach chuyén 1 lit mdi trudng nudi thu duge tir bude
a) nhan giéng khéi dong sang bé nudi chira 10 lit nude bién c6 d6 min 25%o trong
kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc &n dugc cip 1am 6 1an/ngay

v6i tbng Irgng bao gdm 10 ml/I thirc n cho luan tring, 30 mg/l ndm men banh my va
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hang ngay thay méi 20% thé tich nuéc bang nudc bién sach c6 d6 min 25%o cho dén

khi mat do luan trung Proales similis dat 500000 ca thé/lit;

¢) nhan giéng cAp hai bang cach chuyén 10 lit moi trudng nudi thu duge tlr budce
b) nhan giéng cip mot sang bé nudi chira 80 1it nuéc bién c6 dd min 25%o trong diéu
kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc dn dugc cip lam 6 lan/ngay
v6i tdng lwong bao gdm 15 ml/l thirc #n cho luan tring, 40 mg/l nim men banh my,

thoi gian nudi trong 6 ngay; va

d) nhan gidng san xuét va thu thanh phim bing cach chuyén 80 lit mdi truong
nuoi thu dugc tir bude ¢) nhan giéng cap hai sang bé nudi chira 300 lit nuéc bién c6 dd
min 25%o trong diéu kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc &n
dugc cip 1am 6 1an/ngay véi tong lugng bao gbém 20 ml/l thirc in cho luan tring, 50
mg/l ndm men banh my va hang ngdy thay méi 30% thé tich nuéc bang nudc bién
sach ¢c6 d0 min 25%o cho dén khi mat do luan trung Proales similis dat 500 000 ca
thé/lit;
trong d6 thirc dn cho luan trung bao g6m hdn hop vi sinh c6 trong nuée mudi sinh 1y

v6i mat do 10° t& bao/ml va dugc phéi tron theo ty 1€ % thé tich sau:

- tdo Nannochloropsis oculata: 55
- tdo Chlorella vulgaris: 15
- vi khuén Lactobacillus plantarum BHTS10: 5

- vi khuén Lactobacillus brevis BHTS2:

- vi khuln Pediococcus acidilactici BHTS12:
- vi khuln Pediococcuspentosaceus BHTS4:
- vi khuén Lactobacillus fermentum BHTS6:
- vi khudn Bacillus subtilis BHTS3:

Wnm L L W

M5 ta chi tiét giai phap hiru ich

Sau ddy, giai phap hitu ich dugc md ta chi tiét v6i cac phuong 4n thuc hién cu
thé, tuy nhién, cic phuong an thuc hién nay chi nham 1am r3 ban chét cta giai phéap
hiru ich chtr khéng nhim gi6i han pham vi yéu céu bao ho.

Luén tring duoc st dung dé nudi theo gidi phap hitu ich c6 tén khoa hoc Proales

similis, day la loai ludn tring c6 kich thudc rat nho, chi khoang tir 40 dén 80 um c6
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phéan b6 va duoc phan 14p tir ty nhién va t6t nhat da dugc nudi thudn héa dé 1am quen
trong diéu kién nudi nhéan tao. Proales similis @3 dugc chiing minh pht hop dung lam

thirc an cho au trung c4 bién.

Céc loai tao duge st dung theo gii phap hiru ich, cu thé gébm cac loai tio
Nannochloropsis oculata, tao Chlorella vulgaris 13 d3 biét va dugc st dung rong rii. Cac
ching vi khudn Lactobacillus plantarum BHTS10, vi khuan Lactobacillus brevis BHTS2,
vi khudn Pediococcus acidilactici BHTS12, vi khudn Pediococcus pentosaceus BHTS4,
vi khuan Lactobacillus fermentum BHTS6 va vi khudn Bacillus subtilis BHTS3 13 cac
bién ching dugc luu gii trong dng nghiém va cung cép boi phong thi nghiém Bénh hoc
thiy sén - Khoa Thuy san, Truong Dai hoc Nong Lam Hué. NAm men banh my dugc st
dung 13 loai ndm men c6 ban trén thi truong st dung trong 1én men san xuét banh my ¢6

bén trén thi truong & dang ché phim bot.

Giéi phép hiru ich d& cap dén quy trinh nudi luan tring Proales similis 1am thirc
4n cho 4u trung c4 bién, trong d6 quy trinh ndy bao gdm céc budc: a) nhan gidng khéi
d6ng; b) nhan gidng cip mdt; c) nhan gidng c4p hai; va d) nhan gidng san xuét va thu
thanh pham.

Trong budc nhan gidng khéi dong bang cach bd sung 50 ml ludn tring Proales
similis gibng v6i mat d6 200 000 ca thé/lit vao 1 lit nudc bién c6 d6 min 25%o trong
diéu kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc in dugc cdp lam 6
1an/ngay véi tong lwgng bao gdbm Sml/l thirc 4n cho luan tring, 20 mg/l ndm men banh
my va hang ngay thay méi 20% thé tich nuéc bang nudc bién sach c6 d6 man 25%o

cho dén khi mat do luan trung Proales similis dat 500 000 ca thé/lit.

Trong budc nhan giéng cip mot bang cach chuyén 1 lit moi trudng nudi thu
tir bude nhan giéng khéi dong sang bé nudi chira 10 lit nuéc bién c6 do man 25%o
trong didu kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc an dugc cép lam
6 1an/ngay vdi tong lugng bao gdm 10 ml/l thirc 4n cho luan tring, 30 mg/l ndm men
banh my va hang ngay thay méi 20% thé tich nudc bang nudc bién sach c6 d6 man

25%o cho dén khi mat d6 luan triung Proales similis dat 500 000 c4 thé/lit.

Trong budc nhén giéng_cép hai bang cach chuyén 10 lit mdi trudng nudi thu
duoc tr budc nhan giéng cép mot sang bé nuoi chira 80 lit nudce bién c6 dd6 man 25%o

trong diéu kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc dn dugc cap lam

-5
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6 14n/ngay véi tong lugng bao gdm 15 ml/1 thirc &n cho ludn tring, 40 mg/l nim men

banh my, thoi gian nudi trong 6 ngay.

Trong budc nhén gidng san xut va thu thanh phim bang cach chuyén 80 lit méi
trudmng nudi thu duge tir budc nhin gidng cép hai sang bé nudi chira 300 lit nude bién
c6 d6 min 25%o trong diéu kién suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc
an dugc cip 1am 6 lan/ngay véi tbng lugng bao gdém 20 ml/l thirc &n cho luén tring,
mg/l nAm men banh my va hang ngdy thay méi 30% thé tich nuéc bang nudc bién
sach ¢6 d6 mén 25%o cho dén khi mat d6 luan trung Proales similis dat 500 000 ca

thé/lit.

Thirc dn cho luan trung theo giai phép hiru ich dugc san xuat trén co s& sinh khoi

cta hai loai tdo va sau loai lgi khuan nhu sau:

Mau tao Nannochloropsis oculata va Chlorella vulgaris gidng 14n luot dugc nudi
trong mdi trudng Walne bao gdm 32,94 ppm nito va 7,89 ppm phospho va cac khoang
bao gdm sét clorua (FeCl;), MnClL.4H,0, EDTA, H;BOs, ZnCl,, CoCl,.6H,0,
CuSO,.5H,0, (NH;)6Mo0,044.4H,0, vitamin B1 va Na,SiO3.5H,0. Tao dugc thu
hoach sau 5 ngay nudi bang cach ly tAm thu sinh khédi. Tao dugc rira bang nudc mudi

sinh 1y va chudn d6 dén mat do 10° té bao/ml.

MAu vi khudn Lactobacillus plantarum BHTS10, Lactobacillus brevis BHTS2,
Pediococcus acidilactici BHTS12, Pediococcus pentosaceus BHTS4, Lactobacillus
fermentum BHTS6 va Bacillus subtilis BHTS3 dugc thu nhén tir phong thi nghiém
Bénh hoc thiy sén - Khoa Thily san, Truong Dai hoc Nong Lam Hué duoc nudi cdy

nhu sau:

Céy lan lugt Lactobacillus plantarum BHTS10, Lactobacillus brevis BHTS2,
Lactobacillus fermentum BHTS6, Pediococcus acidilactici BHTS12 va Pediococcus
pentosaceus BHTS4 gidng ’g(‘)c 1én moi truong thach MRS bao gbm: pepton 10g/L,
cao thit bd 10g/L, cao ndm men 5g/L, glucoza 20g/L, di-kali hydro phosphat 2g/L,
natri axetat 5g/L, magie sulphat 0,2g/L, mangan sulphat 0,05g/L, thach 15g/L. va
tween 80 1g/L.

Khuén lac thudn cta timg ching vi khuén thu dugc trén moi truong thach duge

nudi cdy ting sinh trong méi trudng MRS léng bao gbdm: pepton 10g/L, cao thit bd
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10g/L, cao nidm men 5g/L, glucoza 20g/L, di-kali hydro phosphat 2g/L, natri axetat
5g/L, magie sulphat 0,2g/L., mangan sulphat 0,05 g/L, tween 80 1g/L trong diéu kién
pH=8, thoi gian nudi 24 gid. Sau d6 ly tim méi treong thu sinh khéi vi khuén & tbc do
4000 vong/phut trong 15 phit. Vi khuan sau khi ly tim dugc chuin d trong dung dich
nuée mubi sinh 1y. Nong do OD cuaa dung dich vi khuén dugc diéu chinh v& OD=1 &
600 nm bing méy quang phd, twong duong I3 10° t& bao/mL. Nong d6 vi khuédn trong
tirng mau dugc do bing phuong phap ciia Miles va Misra (1938). Dung dich chira
mAu vi khuin nay (10° t& bao/mL) dwogc sir dung dé phéi tron tao thirc dn cho luin
trung theo giai phép hitu ich.

Cay gibng gbc Bacillus subtilis BHTS31én mdi trudng thach MA bao gbm cao
ndm men 3g/L, pepton 5g/L, thach 15g/L, sau d6 khuén lac dwgc nudi ciy ting sinh
bing moi trudng TSB (tryptic soy broth) bd sung 1,5% NaCl (thanh phan: trypton
17g/L, cao déu nanh 3g/L, glucoza 2,5g/L., di-kali phostphat 2,5g/I., NaCl 15g/L).
Nubi cdy trong diéu kién pH=8 trong 24 gid. Sinh khéi vi khuin dwgc thu hoach bang
cach ly tAm & tbc do 4000 vong/phit trong 15 phut. Vi khuin sau khi ly tdim dugc
chuén 6 trong mdi truong nude mudi sinh ly. Nong 6 OD cia dung dich vi khuin
dugc didu chinh v& OD=1 & 600 nm bing may quang phd, trong duong 1 10° t bao
vi khuén/mL. Ndng d6 vi khudn trong timg mau dugc do bang phuong phap ctia Miles
va Misra (1938). Dung dich chtra mAu vi khuén nay ( 10° té bao/mL) dugc sir dung dé

phéi tron tao thic in cho luan tring theo giai phap hitu ich.

Thitc an cho luan tring dugc st dung bao gdm hdn hop vi sinh c6 trong nudc

mudi sinh Iy v6i mat do 10° té bao/ml thu duoc & trén duge phdi tron theo ty 16 % thé

tich sau:
- tdo Nannochloropsis oculata: 55
- tdo Chlorella vulgaris: 15
- vi khuén Lactobacillus plantarum BHTS10: 5

- vi khuén Lactobacillus brevis BHTS2:

- vi khuén Pediococcus acidilactici BHTS12:
- vi khuén Pediococcus pentosaceus BHTS4:
- vi khuén Lactobacillus fermentum BHTS6:

- vi khuén Bacillus subtilis BHTS3:

L L L W
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San phim sau khi phdi tron duoc tron déu thu duoc dung dich chira tao va vi
khuén c6 ich (lgi khuin) dugc sir dung 1am thic dn cho dong vét cho luan tring theo
giai phap hiru ich.

Vi du thue hién gidi phap hitu ich
Vi du 1. San xuét thirc An cho luan tring

Lén luot ciy tho Nannochloropsis oculata va Chlorella vulgaris gibng vao mbi
trudong Walne bao gdbm 32,94 ppm nito va 7,89 ppm phospho va cac khoang bao gdm
sit clorua (FeCls), MnCl,.4H,0, EDTA, H;BOs, ZnCl,, CoCl,.6H,0, CuS0,.5H,0,
(NH;)6Mo07,0,4.4H,0, vitamin B1 va Na,SiO3.5H,0. Téo dugc thu hoach sau 5 ngay
nubi bang may ly tim Sanyo (Nhét Ban), téc d6 400 vong/phut trong 15 phut thu sinh

khoi. Tao dugce rira bang nudc mudi sinh ly va chuan d§ dén mat do 10° t& bao/ml.

Cay lan luot Lactobacillus plantarum BHTS10, Lactobacillus brevis BHTS2,
Lactobacillus fermentum BHTS6, Pediococcus acidilactici BHTS12 va Pediococcus
pentosaceus BHTS4 gidnig gbc duge cung cip bsi phong thi nghiém Bénh hoc thuy
san - Khoa Thuy san, Trudng Pai hoc Nong Lam Hué 1én moi trudong thach MRS bao
gdm: pepton 10g/L, cao thit bo 10g/L, cao ndm men 5g/L, glucoza 20g/L, di-kali
hydro phosphat 2g/L, natri axetat 5g/L, magie sulphat 0,2g/L., mangan sulphat 0,05g/L,
thach 15g/L. va tween 80 1g/L.

Khudn lac cia timg chung dugc cdy vao méi trudng MRS 16ng bao gdm: pepton
10g/L, cao thit bdo 10g/L, cao ndm men 5g/L, glucoza 20g/L, di-kali hydro phosphat
2g/L, natri axetat 5g/L., magie sulphat 0,2g/L., mangan sulphat 0,05 g/L, tween 80 1g/L
trong diéu kién pH=8, thoi gian nudi 24 gid. Sau d6, méi trudng nubdi cdy dugce ly tAm
trén thiét bi ly tAm Sanyo (Nhat Ban) & tdc dd 4000 vong/phut trong 15 phut thu sinh
khéi. Vi khuén sau khi ly tim duoc chudn d6 trong dung dich nuéc mubi sinh ly.
Nong d6 OD ctia dung dich vi khuén dugc didu chinh v& OD=1 & 600 nm bing méay
quang phd, twong dwong 1a 10° té bao/mL.

Cay gidng gbc Bacillus subtilis BHTS3 1én méi truong thach MA bao gdm cao
nidm men 3g/L, pepton 5g/L, thach 15g/L, sau d6 khudn lac dugc cdy vao méi truong
MRS 1éng bao gdm pepton 10g/L, cao thit bd 10g/L, cao ndm men 5g/L, glucoza
20g/L, di-kali hydro phosphat 2g/L, natri axetat 5g/L, magie sulphat 0,2g/L., mangan
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sulphat 0,05 g/L, tween 80 1g/L) TSB (tryptic soy broth) bd sung 1,5% NaCl (thanh
phén: trypton 17g/L, cao dau nanh 3g/L, glucoza 2,5g/L, di-kali phostphat 2,5g/L,
NaCl 15g/L). Nudi cdy trong didu kién pH=8 trong 24 gi¢. Thu sinh khdi vi khuén
béng may ly tim Sanyo (Nhat Ban) & toc d 4000 vong/phut trong 15 phit. Vi khuén
sau khi ly tdim duoc chuén d6 trong méi truong nudc mudi sinh ly. Nong d6 OD cua
dung dich vi khuin duoc diéu chinh v& OD=1 & 600 nm bang may quang phd, twong
duong 13 10 t bao vi khuén/mL.

Phéi trdn 550 ml tdo Nannochloropsis oculata, 150 ml tao Chlorella vulgaris, 50 ml
vi khuén Lactobacillus plantarum BHTS10, 50 ml vi khun Lactobacillus brevis BHTS2,
50 ml vi khuan Pediococcus acidilactici BHTS12, 50 ml vi khuanPediococcus pentosaceus
BHTS4, 50 ml vi khuén Lactobacillus fermentum BHTS6, 50 ml vi khuan Bacillus subtilis
BHTS3 thu dugc & trén, trdn déu dé thu dugc 1 lit thirc &n cho luén tring & dang 1ong.

Vi du 2. Nudi luan trung Proales similis

Céy 50 ml luén triung Proales similis gidng d4 dugc phan lap va nudi thuin héa
12 doi véi mat dd 200.00 ca thé/lit vao 1 lit nuée bién c6 d6 man 25%o, suc khi dé duy
triluong oxy hoa tan trén 6mg/mL. Chia déu 5ml thirc &n cho luan tring thu dugc tir vi
du 1, 20 mg nim men banh my va cip thanh 6 1an/ngay. Hang ngay thay méi 200 ml
nuée bang nude bién sach c6 @6 min 25%o dé loai tap chit va thirc an du. Sau 6 ngay,

mat d6 ludn tring Proales similis dat 500 000 ca thé/lit.

Chuyén toan bd méi truong da nudi sang bé nudi chira 10 lit nuée bién c6 do
min 25%o. Tiép tuc suc khi duy tri lugng oxy hoa tan trén 6mg/mL. Chia déu 100 ml
thirc an cho luan triung thu dugc tir Vi du 1, 300 mg ndm men banh my va cip thanh 6
lan/ngay. Hang ngay thay méi 2 lit nuéc bang nudce bién sach c6 d6 min 25%o. Sau 6

ngay mat do luan tring Proales similis dat 500 000 ca thé/lit.

Chuyén 10 lit méi truong nudi thu duoc tir bude nhan gidng chp mot sang bé
nudi chira 80 lit nuée bién c6 36 min 25%o. Tiép tuc suc khi duy tri lugng oxy hoa tan
trén 6mg/mL. Chia 1,2 lit thic &n cho luan trung, 3,2 g nidm men banh my va cap
thanh 6 1an/ngay, nubi trong 6 ngay.

Chuyén 80 lit méi trudong thu dugc & trén sang bé nudi chira 300 lit nudc bién c6

d6 man 25%o. Duy tri diéu kién suc khi dé lugng oxy hoa tan trén 6mg/mL. Chia déu
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lit thirc 4n cho luan tring thu dugc tir Vi du 1, 15 kg ndm men banh my va cAp thanh 6
lAn/ngay. Hang ngdy thay méi khoang 100 lit nudc bang nude bién sach c6 d6 min

25%o. Sau 6 ngay nudi, thu dugce luin tring Proales similis dat 500 000 ca thé/lit.
Hiéu qua dat dwge cta gidi phap hitu ich

Quy trinh nudi ludn trung Proales similis theo giai phap hiru ich cho phép nubi
duge ludn tring ¢6 kich thudc rat nhé khoang 40-80 pm dé lam thirc #n cho 4u tﬁ‘mg
c4 bién. Bang cach két hop hai loai tao 12 Nannochloropsis oculata, Chlorella vulgaris
cing sau chung vi khuin bao gébm Lactobacillus plantarum BHTS10, Lactobacillus
brevis BHTS2, Pediococcus acidilactici BHTS12, Pediococcuspentosaceus BHTS4,
Lactobacillus fermentum BHTS6 va Bacillus subtilis BHTS3 theo ty 1€ thich hop, quy
trinh cho phép rat ngin thoi nudi ludn tring Proales similis va giam ty 1& tap nhiém.

Quy trinh theo giai phap hitu ich cho phép thu dwoc luan tring Proales similisvéi
mat do 500 000 c4 thé/lit cho phép ting ning sut va hiéu qua trén mét thé tich nubi,
phtt hop nhan nudi ludn tring Proales similis @& ing dung va chi dong ngudn thirc in

cho au trung c4 bién.
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1. Quy trinh nudi ludn tring Proales similis 1am thirc an cho 4u tring cé bién, trong d6

quy trinh nay bao gdm cac budc:

a) Nhan gidng khéi dong bang cach bd sung 50 ml luan tring Proales similis
gibng voi mat do 200 000 c4 thé/lit vao 1 lit nuéc bién c6 dd min 25%o trong didu
suc khi duy tri lugng oxy hoa tan trén 6mg/mL, thirc dn dugc cdp lam 6 lan/ngay voi
téng lwong bao gdbm 5ml/l thirc dn cho luén tring, 20mg/l ndm men banh my va hang
ngay thay méi 20% thé tich nuéc bing nude bién sach c6 dd min 25%o cho dén khi

mat d9 luan trung Proales similis dat 500 000 ca thé/lit;

b) Nhén giéng cip mot bang cach chuyén 1 lit mdi truong nudi thu duoc tir budce
a) nhan gidng khoi dong sang bé nudi chira 10 lit nude bién c6 d6 min 25%o trong
kién suc khi duy tri lwong oxy hoa tan trén 6mg/mL, thirc an dugc cip lam 6 1an/ngay
v6i tong lugng bao gdbm 10 ml/l thirc dn cho ludn trung, 30 mg/1 ndm men banh my va
hang ngay thay méi 20% thé tich nudc bang nude bién sach c6 dd mian 25%o cho dén

khi mat d6 luan trang Proales similis dat 500 000 c4 thé/lit;

¢) Nhén giéng cip hai bing cach chuyén 10 lit méi trudng nudi thu duoc tir budce
b) nhén gidng cp mot sang bé nudi chira 80 lit nude bién c6 @6 min 25%o trong diéu
kién suc khi duy tri luong oxy hoa tan trén 6mg/mL, thirc 3n dugc cip lam 6 1an/ngay
v6i tdng lugng bao gdbm 15 ml/l thire n cho luan tring, 40 mg/l nAm men banh my,

thoi gian nudi trong 6 ngay; va

d) Nhan giéng san xuét va thu thanh pham bang cach chuyén 80 lit mdi truong
nudi thu dugce tir bude ¢) nhan gidng cp hai sang bé nudi chira 300 lit nude bién c6 do
min 25%o trong didu kién suc khi duy tri Ivgng oxy hoa tan trén 6mg/mL, thirc in
dugc cip lam 6 1an/ngdy véi tong lwong bao gdm20 ml/l thirc dn cho luan tring, 50
mg/l ném men banh my va hang ngay thay méi 30% thé tich nuéc bing nudc bién
sach ¢6 d0 min 25%o cho dén khi mat do luan trung Proales similis dat 500 000 ca

thé/lit;

trong d6 thirc an cho ludn tring bao gdm hén hop vi sinh c6 trong nuéc mubi sinh 1y

vl mat do 10° t& bao/ml va duoc phéi trdn theo ty 1€ % thé tich sau:
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- tdo Nannochloropsis oculata:

- tdo Chlorella vulgaris:

- vi khuan Lactobacillus plantarum BHTS10:

- vi khudn Lactobacillus brevis BHTS2:

- vi khudn Pediococcus acidilactici BHTS12:

- vi khudn Pediococcus pentosaceus BHTS4:

- vi khuén Lactobacillus fermentum BHTS6:
- vi khuén Bacillus subtilis BHTS3:
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