QUY TRINH SAN XUAT CHE PHAM SINH HQC DUNG PE NUOI TOM SU

Linh vuc k¥ thuat dwoe dé cip

Giai phap hiru ich thudc linh vuc cong nghé sinh hoc thity san, cu thé 1a dé cap dén
quy trinh san xuat ché pham sinh hoc dung dé nudi tom s, ché pham tao ra c6 kha ning
lam ting stc dé khang bénh cho tom st nudi cong nghiép, bang cach phdi hop cac ching
vi khuan thudc chi Lactobacillus va Bacillus voi cac chat mang co hoat tinh prebiotic,
nham tang kha ning dé khang bénh cho tom s nubi cong nghiép.

Tinh trang ky thuat ctaa giai phap hiru ich

Trong nghé nudi tom, dich bénh gay ra nhiing ton that vo cung to lén. O Viét
Nam, dich bénh trong nganh tém nudi gay thiét hai 16n dén hiéu qua kinh té nghé nudi
tOm cong nghiép. Trong cac nam 2007- 2009 do dich bénh, dién tich nudi tom su giam
manh & nhiéu tinh: Quang Tri ¢4 hon 50 ha t6m st bi thiét hai do dich bénh, Bén Tre 134
ha dién tich nudi tdm si bi nhiém bénh, v.v..

Sirirat Rengpipat va cac dong tac gia da ching minh viéc bd sung chung vi khuan
Bacillus S11 vao thirc dn nudi tdm hum den c6 hiéu qua rat tot. Chung vi khuan Bacillus
S11 c6 kha ning khang lai cac loai phdy khuin gy bénh chu yéu ¢ tdm nhu V. harveyi
D311 va V. parahaemolyticus. (Xem tai liéu: Siriat Rengpiat, Wannipa Phianphak,
Somkiat Piyatirativorakul, Piamsak Menasveta.1998. “Effect of a probiotic bacterium on
black tiger shirmp (Penaeus monodon) suvival and growth”. Aquaculture, 167, pp 301-
313).

Trong cong bd don diang ki giai phap hitu ich sb 2-2005- 00142 cua TS. Nguyén
La Anh (2004 -2006) di dé cip dén “Quy trinh san xudt ché pham sinh hoc lam sach
nuéc va ddy hd ao nudi tom”. Han ché cua quy trinh ndy 1a chi sir dung c4c chung vi
khuan thudc mot chi Bacillus dé san xuat ché pham, nén ché pham tao ra ¢ hiéu qua thip
d6i vé6i tinh khang bénh va kich thich tiéu héa cho tdm, hiéu qua phan huy cac chit hiru
co thap. Do d6, ché phdm duoc tao ra bai quy trinh ndy chua 1am giam duoc su phat trién
ctia cac chung vi khudn gy bénh & tdm va chwa khic phuc duoc hién twong tom sU bi
chét hang loat do dich bénh.

Bin chat ky thuit ciia giai phap hiru ich
Muc dich cta giai phap hitu ich 1a khac phuc nhitng nhugc diém néu trén. Dé dat
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duoc muc dich d6, giai phap hitu ich dé xut quy trinh san xuat ché pham sinh hoc dung
dé nudi tom sU. Ché pham tao ra c6 kha ning lam gia ting strc dé khang bénh cho tom su
nudi céng nghiép, phdi hop duge cac chung gidng vi khuan thudc chi Lactobacillus va chi
Bacillus, c6 hoat tinh d6i khang véi cac vi khuan gay bénh ¢ tom su, dong thoi cé hoat
tinh enzym phan hity cac chét hitu co cao gitp lam sach nudc va ddy hd ao nudi tom. Ché
pham sinh hoc duoc tao ra con phdi hop cac chat prebiotic gitip hd tro sy phét trién cua
céc vi khuan c6 loi han ché vi khuan c6 hai trong hé tiéu hoa cua tdm, gop phan lam gia
tang kha nang dé khang bénh va sinh truong cho tom su.

Quy trinh theo giai phap hitu ich bao gdm cac cong doan:

a. Phan lap va tuyén chon cac ching vi khuin thudc chi Lactobacillus va chi
Bacillus;

b. Nhan gidng va nudi cdy dé thu duoc sinh khéi cac chung vi khuan chon duoc;
va

c. Phéi tron va tao san pham
Quy trinh san xuat ché pham sinh hoc theo giai phap hitu ich c6 cac dic trung sau:

- Tap hop duoc cac ching vi khuan probiotic vira c6 kha nang ddi khang voi mot
s6 ching vi khuan gay bénh va c6 hai chii yéu & tom nudi (Vibrio parahaemolyticus,
Vibrio alginolyticus, Staphylococcus aureus, v.v.,) vira ¢6 hoat tinh enzym gilp chuyén

hoéa thure an tot, tdng nang suat tdm nuoi.

- Quy trinh két hop cac chat mang co ban chit prebiotic gitp cho su phét trién cia
vi sinh vat ¢6 1oi va han ché sy phat trién ctia vi sinh vat c6 hai trong duong ti€u hoa cua

A

tom.

- Ché phém sinh hoc duogc tao nén duoc séy & thiét bi séy bom nhiét v&1 nhiét do
thip (41 °C), st dung khong khi khé (c6 d6 4m thdp) dé tach nude tir ché pham, do d6

dam bao duoc ty 1€ song cao cua cac vi sinh vat hitu ich trong ché pham.

Véi cac dic trung néu trén, quy trinh ndy cé thé khic phuc dugce nhirng diém han
ché ctia cac quy trinh di biét, tao ra ché pham sinh hoc c6 hiéu qua kép vira 1am gia ting
sttc dé khang bénh cho tom, vira gia ting kha ning sinh trudng va giam thiéu 6 nhiém méi

truong.

Ché pham sinh hoc tao ra dugc phdi hop tir 2 - 6 chung vi khuan probiotic di dugc

phan 1ap va tuyén chon tir cic ao nudi tdm ban dia. Cac chung vi khuan nay c6 kha ning



dbi khang cao véi cac vi khuan gay bénh, co hoat tinh probiotic hd tro tiéu hoa thirc n
cho tdm va c6 hoat tinh enzym proteaza, amylaza cao.

Ché ph'flm sinh hoc tao ra ¢ dang bot, chira cac vi khuan séng c6 hoat tinh khang
khuan manh va hoat tinh enzym cao, mat do té bao vi khuan/1 gam ché phém > 10° té
bao; ché pham chira mot s6 chét prebiotic va enzym hd tro tiéu héa, gilp tdm chuyén hoa

thire an tot, 1am gia tang strc khoe va kha ning dé khang bénh cho tom nudi cong nghiép.
M@ té viin tit hinh vé

Hinh 1. So' d6 quy trinh sdn xudt ché phdam sinh hoc ding dé nudi tdm s
M0 ta chi tiét giai phap hiru ich

Quy trinh san xudt ché pham sinh hoc dung dé nudi tom st dugc tién hanh nhu
Sau:

a. Phan 1ap va tuyén chon cac chung vi khuan thudc chi Lactobacillus va chi
Bacillus co hoat tinh khang khuan cao, hoat tinh enzym phén hiy cac chat hitu co manh

Nguyén liéu gdm mau dat ldy tir cac ao dang nudi tom su tai Nha Trang (Khanh
Hoa), D6 Son (Hai Phong); tir phan giun nudi lam thirc dn nudi tdm va cdc mau tach tir he
thdng tiéu hoa cua tom si. Phan lap va tuyén chon vi khuan theo phwong phéap pha lodng
lién tuc trén moi truong thach. Stir dung cdC moi truong thach thong thuong trong linh vuc
dé phan lap va tuyén chon céac vi khuén, vi du st dung méi truong thach MRS dé phan
1ap va tuyén chon cac vi khuan thudc chi Lactobacillus, méi trudong thach NB (Nutrient
Broth) dé phan 1ap va tuyén chon cac vi khuan thudc chi Bacillus.

Thir hoat tinh déi khang khudn d6i vé6i cac chung vi sinh vat gy bénh va c6 hai &
tdm nudi bao gom: Vibrio parahaemolyticus, Vibrio alginolyticus, Staphylococcus aureus

ATCC 25923, Bacillus cereus ATTC 10876, E. coli K12TG1 (bd suu tip ching gidng
cua Vién Cong ngh¢ sinh hoc va Cong nghé thuc phém bPai hoc Bach khoa Ha Néi).

Xac dinh hoat tinh xenlulaza, proteaza va amylaza theo phuong phap khuéch tan
trén thach. Thir hoat tinh khang khuin bang phuong phap duc 13 thach.

Két qua nghién cttu da lya chon dugc 3 ching vi khuan lactic thudc chi
Lactobacillus va 3 chung vi khuan thudc chi Bacillus cé hoat tinh khang khuan va hoat
tinh enzym phan giai cac chit hitu co cao, duge ding trong quy trinh theo giai phap hiru
ich.



Cac ching phan 1ap duogc nay duoc dinh tén dua trén ngudn phan lap dugc,
phuong phap phén loai truyén thong va két hop voi phuong phap phén loai phan tir voi
trinh ty gen ma hoéa 16S ARN ribosom:

- Chiing Lactobacillus acidophilus LPG 5 phan lap duoc tir phan giun twong dong
100% véi ching Lactobacillus acidophilus LH5

- Ching Lactobacillus helveticus LRT8 phan lap duoc tir rudt tom twong dong
98% vai Lactobacillus helveticus strain IMAU40107

- Ching Lactobacillus sp. LRT2 phan 1ap duoc tir rudt tom thudc gidng
Lactobacillus sp.

- Ching Bacillus subtilis BaD phan 1ap duoc tir mau dat ao nudi tom twong dong
100% véi ching Bacillus subtilis EBS05

- Ching Bacillus sp. BaRT phan lap duoc tir rudt tom twong dong 97% véi ching
Bacillus sp. RSP-GLU

- Ching Bacillus sp. BaPG phan lap duoc tir phan giun thudc giéng Bacillus sp.

Cac ching nay duoc luu giit trong b suu tap chung giéng cua Vién Cong nghé
sinh hoc va Cong ngh¢ thuc phém Dai hoc Bach khoa Ha Noi.

b. Nhan gidng va nudi cdy thu sinh khdi cac chung vi khuan duoc lya chon

+ Nhén giéng va nudi cay cac chung vi khuan Lactobacillus:

- Nhan giéng cép 1 va cdp 2 cac chung vi khuan Lactobacillus (nhan gidng
don 1¢ hodc hdn hop véi ty 18 bang nhau cia 3 chung, ty 1é tiép gidng 10% so vi moi
truong) trong cac binh tam giac 250 ml va 500ml chira méi truong MRS cai tién (DE
MAN, ROGOSA and SHARPE, 1960), c6 thanh phan dudi ddy:

Pepton 10 g CH;COONa 50¢
Cao thit 10 g MnSO, 0,06 g
Cao men 509 MgSO, 01 g
Glucoza 20 g Thach 20 g
Tween80 1 ml H,O cho du 1000ml

K,HPO, 20g DopH=65-68 Hap 121°C trong 30 phut



- Nubi cdy thu sinh khéi cac chung vi khuan Latobacillus baing méi truong
chtra 50% moéi truong (MRS) + 50% nude chiét bip cai hodc 50% moi truong (MRS) +
50% nudc chiét ca chua (dé lam giam kinh phi va ha gia thanh san pham).

+ Nhan giéng va nudi cay cac chung vi khuan Bacillus:

- Nhan giong va nudi cay thu sinh khéi cac ching vi khuan Bacillus (nhan
gidng don 1¢ hoidc hdn hop véi ty 1é bang nhau cua 3 ching, ty 18 tiép gidng 10% so véi
moi trudng) bang méi truong NB cai tién (Nutrient Broth) c6 thanh phan dudi day:

Pepton 5049

Cao thit (Meat Extract) 300

MgSO, 029

NaCl 10-30 g

H,O da 1000ml

Do pH =7-7,2 Hap 121°C trong 30 phut

+ Piéu kién nudi ciy tao sinh khbi:
- Céc ching vi khuan sau khi duwoc nhan gidng cip 2 dugc bo sung 10%
gidng vao thiét bi 1én men (5 lit, 10 lit hodc 20 lit) c6 moi truong phu hop.
- Nhiét do nudi ciy thu sinh khéi 28-32 °C (nhiét d¢ trong phong)
- Tbc dd khudy 150 vong/ phat
- Sau 32- 36 gid nudi, dich nudi dat mat do té bao cao nhét khoang 10%/ml, c6
thé thu sinh khéi bang céch ly tam.
+ Thu sinh khéi vi khuan tuoi:
Dich 1én men khi kiém tra dat mat d6 té bao cao nhat, dugc ly tdm trong ly tdm
lanh (Sorval — M) véi toc do 7 000 vong /phit trong 15 phut dé thu cén sinh khdi té bao .
c. Phéi tron cac san pham vi khuan Lactobacillus (A) va vi khuan Bacillus (B ) dé
tao ra ché phém sinh hoc

+ Hon hop chat mang dé tao ché pham c6 thanh phan (%) trong lwong nhu sau:

Dextroza 50
Lactoza 30
Tinh b0t tan 17,5
MOS (manan oligosacarit) 0,5



FOS (Fructo-oligosacarit) 0,5

Phytaza 0,3
Proteaza 0,5
Amylaza 0,5
Natri glutamat 0,2

+ Tao cac san pham vi khudn Lactobacillus (A): Phdi tron san phim vi khuin
Lactobacillus (A) theo ty 1€:

Sinh khéi twoi: hén hop chat mang = 3:7(trong luong/trong lwong). San phim
truwde khi sdy c6 d6 am khoang 65-70%

+ Tao san pham vi khuan Bacillus (B): Phdi tron san pham vi khuan Bacillus (B)
theo ty I¢:

Sinh khéi twoi: hon hop chdt mang =1:1(trong luong/trong luong). San pham
trude khi siy c6 d6 am khoang 60-65%

+ Cac san pham vi khuan Lactobacillus (A) va vi khuan Bacillus (B) sau khi tron
v6i hdn hop chat mang, duge sy riéng ré trong thiét bi sdy bom nhiét. Thiét bi sdy bom
nhiét sir dung khong khi kho (c6 do am thap) dé tach nudc tir ché pham.

+ Ché d6 siy san phdm vi khuén Lactobacillus (A) véi nhiét do 41°C trong 2-2,5
gi0. Stir dung thiét bi kiém tra d6 am héng ngoai dé kiém tra d6 am, khi d6 4m san phém
dudi 10% thi nglmg qua trinh say.

+ Ché d6 sdy san phdm vi khuan Bacillus (B) véi nhiét 6 41°C trong 3,5- 4,0 gio.
Str dung thiét bi kiém tra do 4m h@)ng ngoai dé kiém tra sau khi séy duogc 3,5 h. Khi d6 4m
san pham dat dudi 10% thi ngimg qua trinh sdy.

+ Ché pham sinh hoc dung trong nudi tdm su duoc tao ra bang cach tron san phim
vi khuan lactic (A) va san pham vi khuan Bacillus (B) sau khi da sdy kho (46 4m < 10%)
theo ty 1& 1:1 (trong luong/trong lugng), dong tii va bao quan & chd rAm mat. Kiém tra ty
1¢ sdng cua vi sinh vat sau mdi thang bao quan, tinh CFU/g dé xac dinh hiéu lyc va thoi
gian bao qua thich hop.

Vi du thye hién gidi phap hiru ich
Vi du 1: San xuét 2,0 kg ché pham sinh hoc ding trong nu6i tdm s(

Ché pham sinh hoc ding trong nudi tdm sd, 1a ché pham dang bot ¢6 mat do té bao
vi khuén sbng /1gam ché phdm > 10°, duoc san xuat nhu sau:
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- Chuan bj 1 lit dich nuéi vi khuan Lactobacillus chira 500ml méi truong MRS, bd
sung 500ml nuéc chiét ca chua hodc bip cai, diéu chinh d6 pH = 6,5- 6,8, thanh tring &
121°C trong 30 phut. Ciy giéng vi khuan Lactobacillus (don 1é hodc hdn hop 3 ching), ty
1¢ tiép gidng 10%. Nudi cdy thu sinh khdi trong thiét bi 1én men, téc d6 khudy 150 vong
Ipht, hé sb st dung thé tich binh 1én men 13 70%; thoi gian 1én men 36 gio, dich nudi dat
mat d6 té bao cao nhat khoang 10%/ml.

- Chuén bi 1 lit dich nudi vi khuan Bacillus v6i méi trudng NB, diéu chinh d6 pH
= 7,0 -7,2 thanh tring & 121°C trong 30 phat. Cdy giéng vi khuan Bacillus (don 1¢ hodc
hdn hop 3 chung), ty 18 tiép gidng 10%. Nudi cdy thu sinh khdi trong trong thiét bi 1én
men, tbc do khudy 150 vong /phut, hé sé sir dung thé tich binh 1én men 1a 70%; thoi gian
lén men 32 gid, dich nuoi dat mat do té bao cao nhit khoang 10%/ml.

- Tron sinh khéi twoi vi khuan Lactobacillus thu duge véi hdn hop chit mang theo
ty 1& 3:7 (trong luong/trong lwong), tron sinh khéi twoi vi khuan Bacillus v6i hdn hop chat
mang theo ty 1¢ 1: 1 (trong lwong/trong luong). Siy riéng ré cac san pham thu duoc trong
may say bom nhiét, & 41°C trong 2,5-3,5 gio cho dén khi san pham c6 d6 am <10% thi
dimg say. Tron hai san phiam, nghién min, dong goi va bao quan, thu dugc 02 kg ché
pham sinh hoc duing trong nudi tdm su.

Vi du 2: Sir dung ché pham sinh hoc diing trong nudi tom s(

Ché pham duoc st dung bang cach bd sung vao thie an nudi tom sa véi lugng 10g
ché pham /1kg thirc dn nudi tom cong nghiép, cho tom an hang ngay theo quy trinh ky
thuat nudi tém st thwong phdm 28 TCN 171: 2001 Bo Thuy san (nay 1a B6 NN&PTNT).
Sau thoi gian nudi 120 ngay tom khoe, kha ning dé khang bénh cua tdm nudi gia ting rd
rét, biéu hién cu thé & chi sb ty 1 séng trong dbi RPS (Relative Percent Survival) cao (>
80%), ty 1é tom sbng gia ting 11,5 % -15% so v&i dbi ching. Ché pham theo giai phap
hitu ich 1am gia ting stc dé& khang bénh cho toém su, ddng thoi giup chuyén hoa thirc dn
tbt, gia tang hiéu suit s dung thirc dn cta tom gilp con tdm khoe, ting trudng nhanh

hon, nang suét thu hoach tdm trung binh cao hon so v&i 16 d6i chimg tang 13% - 14%.
Hi¢u qua dat duwgc cia giai phap hiru ich

Quy trinh san xuat ché pham sinh hoc ding trong nudi tdm su da sir dung 6 chung
vi sinh vt hitu ich thudc chi Lactobacillus va chi Bacillus c¢6 hoat tinh khang khuan va
hoat tinh enzym cao. Ché phim sinh hoc tao ra duoc bd sung vao thirc dn cho tom su véi
lwong 10g ché pham /1kg thirc an nudi tdm cé tac dung kép vira 1am gia ting kha niang dé

khang bénh ctia tom nudi vira gia ting ning suit thu hoach tom.
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Ché pham d3 sir dung phdi hop cac chung vi khuan c6 hoat tinh khang khuan va
hoat tinh enzym cao voi chat mang chira cac chit prebiotic (amylaza, proteaza, MOS,
FOS, V.v.,) dé bd sung vao thirc an nudi tdm sl, gitip com tom chuyén héa thic an tot
hon, 1am gia tang kha ning dé khang bénh cho tdm nudi.

Str dung ché pham sinh hoc tao ra theo giai phap hitu ich 1am gia ting kha ning dé
khang bénh cua tém su, biéu hién cu thé ¢ chi sb ty 1& séng twong ddi RPS (Relative
Percent Survival) cao trén 80%, ty 1¢ tom sdng gia ting so v&i dbi ching khoang 11,5 %
-15% . Ché pham dong thoi giup chuyén hoa thic in tét, gia ting hiéu suit st dung thirc
an, gitp tom khoe hon gép phan gia ting sitc chdng bénh cia tom nudi. Ning suét thu
hoach tom sau 120 ngay nudi gia ting 13% - 14% so v&i 16 dbi ching.

Mat khac, nho ¢ hoat tinh phan huy cac chat hiru co manh ctia mot sb chung vi
khuan Bacillus, nén viéc st dung ché pham sinh hoc tao ra theo giai phap hitu ich trong
nudi tdm s cong nghiép lam cho mai truong nude va ddy hod ao nudi duoc cai thién rd
rét, giam déng ké d6 6 nhiém moéi trudng hd ao nudi.



YEU CAU BAO HQ

1. Quy trinh san xudt ché pham sinh hoc dung dé nudi tom su bao gdm cac cong doan:
phan lap va tuyén chon cac ching vi khudn thudc chi Lactobacillus va chi Bacillus; nhan
gidng va nudi cdy dé thu duoc sinh khdi; va phdi tron tao san pham, khac biét & chd:
quy trinh di st dung 3 chang vi khuan thudc chi Lactobacillus bao gém

Lactobacillus acidophilus LPG 5, Lactobacillus helveticus LRT8 va Lactobacillus sp.
LRT2 va 3 chung thudc chi Bacillus bao gdm Bacillus subtilis BaD, Bacillus sp. BaRT va
Bacillus sp. BaPG d¢ tién hanh nuéi cay thu sinh khdi; cac chung nay c6 hoat tinh khang
khuan cao va hoat tinh enzym phan huly cac chat hiru co manh; va

cong doan phéi tron tao san phém duoc tién hanh:

tao va phdi tron cac san pham vi khudn Lactobacillus (A) va vi khuan Bacillus (B)
dé tao ra ché pham sinh hoc bang cach tron san pham A va san pham B sau khi d siy kho
(46 am 10%) theo ty 1& 1/1(trong luong/trong lugng);

trong d6, san pham (A) la hén hop theo ty 1&: sinh khdi twoi cua vi khuan
Lactobacillus / hon hop chat mang = 3/7 (trong lugng/trong luong);

san pham (B) 12 hdn hop theo ty 1¢ - sinh khdi tuoi cta vi khuan Bacillus / hdn hop
chat mang =1/1 (trong luong/trong lugng);

sau d6, cac san phim nay dugc sy ¢ nhiét do 41°C trong thiét bj siy bom nhiét
trong khoang thoi gian tir 2,0 - 4,0 gid dén khi d6 am san pham dat dudi 10%.

2. Quy trinh theo diém 1, trong d6 hdn hop chit mang c6 thanh phan (%) trong luong nhu

sau:
Dextroza 50
Lactoza 30
Tinh bot tan 17,5
MOS (manan oligosacarit) 0,5
FOS (Fructo-oligosacarit) 0,5
Phytaza 0,3
Proteaza 0,5
Amylaza 0,5
Natri glutamat 0,2.



TOM TAT

Giai phap hiru ich dé cap dén quy trinh san xudt ché pham sinh hoc dung dé nuéi
tdm st bao gdm céc cong doan: (i) Phan 1ap va tuyén chon cac chung vi khuan thudc chi
Lactobacillus va chi Bacillus c6 hoat tinh khang khuan cao, hoat tinh enzym phan hay cac
chét hitu co manh; (ii) Nhan giéng va nudi cdy dé thu duoc sinh khéi cac ching vi khuan
duogc chon; va (iii) Phdi tron tao san phém. Ché phém duoc tao ra chira 6 chung vi khuén
thudc chi Lactobacillus va chi Bacillus c6 hoat tinh khang khuan cao va c6 hoat tinh
enzym phan giai cac chét hitu co cao nén co tac dung lam cho méi trudng nudc ao nudi

tdm va day ao nudi duoc cai thién rd rét, giam dang ké do 6 nhiém moi trudng ao nudi.
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