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Linh vue ky thuat dwoc dé cip

Giai phap hitu ich thude linh vuc sinh hoc, cu thé 1a giai phap hitu ich d& cap
dén quy trinh san xuit ché phdm sinh hoc tir khd d4u nanh lam thirc an nudi tom cong

nghiép.
Tinh trang ky thuat cia gidai phap hiru ich

Ngay nay do tinh hinh dén s phat trién ngay cang ting va nhu cau vé hai san
ctia con ngudi ciling tang theo rit cao. Trong khi d6, ngudn hai san tu nhién chua thé
dap ung du nhu cdu thuc tién ctia con ngudi nén hoat dong nudi trong thiy san 1a
ngudn cung cip chinh cho con ngudi. Chinh vi vay, nudi trong thuy san da trd thanh
mot hoat dong kinh té quan trong ciia nhidu qudc gia va 1a mét trong nhiing linh vuc
tang trudng phat trién nhanh nhit trén thé gioi. Mot trong nhing ddi tugng ctia nganh
thity san dugce quan tdm 16n d6 1a nudi tom thuong phim. Su phat trién nhanh chong
ctia cong nghiép nudi tom thity san tai cac qudc gia nhiét doi da dan toi anh huong bt
loi t6i méi truong. Thai Lan 1a mot dit nude c6 ngudn tém xuit khau ra thé gidi gin
nhu ding dau, trung binh hang nam xuét khdu khoang 250 000 tan. Dtng sau Thai Lan
1a mot sb nude chau A nhu An b9, Myanmar, Campuchia, Viét Nam, Indonesia,
Trung Qudc, Philippine va Malaysia (Shan H va Obbard, 2001). Mdi nu6c ddu co
nhing chién lugc riéng dé phat trién nganh nudi tom cta minh. Céac két qua da cho
thay, 80% san lugng tdm xuat khiu trén thi truong thé gi6i 1a cta chau A, dé dap ung
nhu cau thuc tién thi c6 ti 85% san luong tdm dugc nuodi tham canh, dic trung nhét la
nudi véi mat dd day va siéu tai trong thtrc dn (Shan H va Obbard, 2001). Su phat trién
ctia nganh nudi tém ddng nghia véi viée tang truong kinh té, giai quyét cong dn viéc
lam, v.v. nén cac hd nuoi tréng thily san da gia tang cac ao nudi va mat do nudi, hau
qua clia qui trinh nudi nhu vay da dan dén 6 nhiém méi truong nudi, tiy thude vao
mat do nudi tdm trong subt mot chu trinh nuoi san xuét tom ma téng sb cac chat gay 0
nhiém nhu photpho, nito va hitu co 1a khac nhau. Mot trong nhitng nguyén nhan phat
sinh dich bénh trong nudi trong thiy san ciing 1 tir 6 nhidm mdi truong nudi, mic di
dich bénh da dugc kiém soat bang cach sir dung cac phuong phap khac nhau trong dé
c6 str dung héa chét tong hop va thube khang sinh nhung phuong phap nay khong
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nhitng 1am ting gi4 thanh san pham, ting cudng kha nang khang thudc & vi sinh vét co
hai, hiy hoai h¢é sinh vat ty nhién ma con tic dong tiéu cuc cho ddng vat thiy san do
tich lity du lwgng khang sinh va gy hién twong khang thude, lam anh huéng dén sirc
khoe nguoi tiéu ding, va gdy 6 nhiém mai truong. Do vy, sit dung cac ché phdm sinh
hoc chira cac vi sinh vét c6 loi két hop vai cac k¥ thudt nudi tom bang phuong phép
sinh hoc duoc ra doi, cac vi sinh vat ¢ loi khi bd sung vao thuc an nuoi tdom lam tang
cuong kha ning chuyén hoa thirc dn trong duong rudt cua tom, khang lai cac vi khuin
gy bénh, ngoai ra chiing con ¢6 tac dung dé chuyén hoa cic thanh phan gdy 6 nhiém
moi truong, nén da tao duge san phdm tém sach, an toan va phat trién theo hudng bén
vitng. Vay ché phdm sinh hoc dugc xem 1a mot phuong phap c¢6 nhidu wu diém vuot
trQi, hiéu qua 1au dai va an toan sinh hoc.

Ché pham sinh hoc (hay con goi 1a probiotic) 1a cac vi sinh vét séng ¢ loi cho co thé
vat chil (theo dinh nghia cia FAO). Céc vi sinh vt nay c6 thé ton tai trong dudng rudt
dé thic ddy su can bang ctia hé vi sinh dudng rudt va ting cuong chuyén héa thic dn
cho vat chud, ching dugc st dung dé san xuét ché phém sinh hoc nhu mdt thuc phém

bao vé co theé.

Hién nay viéc sir dung ché phdm sinh hoc kha hiéu qua trong viéc phong va
chita bénh cho nguoi va dong vat, dé lam duoc didu do vi sinh vat co trong ché phém
sinh hoc phéi ¢6 nhitng dic tinh wu viét nhu kha ning séng sét va phat trién tét trong
diéu kién bat loi & duong tiéu héa nhu axit mat, pH thip, khang sinh, v.v. bén canh d6
vi sinh vat probiotic con c¢6 kha ning san sinh nhiéu hoat chit khang khuan nhu axit
lactic, bacterioxin, H,0O,, diaxetyl, v.v. tao moi trudng bét loi, tir 6 e ché vi sinh vat
gdy bénh phat trién, va thiét 1ap su can biang hé vi sinh vt dudng rudt, ngoai ra ching
con ¢6 kha niang san sinh nhiéu enzym nhu amylaza, lipaza, proteaza, v.v. gitp thtc
ddy qua trinh tiéu hoa d& dang hon, khir cac chét ¢6 kha ning gy ung thu va cac hop

chét doc hai, kich thich didu hoa hé mién dich, tang kha nang dé khang cho co thé chu.

Vai tro va loi thé cua cac vi sinh vat ¢d lgi nhu vay nhung van con 1a mot 4n s6
ddi voi nguoi nudi trong thity san. Mot s6 ché phim sinh hoc dugc ngudi nudi trdng
thity san stt dung hién nay gdm nhing vi sinh vét séng nhu cac vi khuén thudc gidng
Bacillus, Lactobacillus, Saccharomyces, v.v. dugc tron vao thirc an; mot sd loai vi sinh

vat khac c6 kha nang cai thién chat luong mdi truwong nhu vi khuan Nitrosomonas,
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Nitrobacter, cac vi sinh vat phan hiy hitu co, HaS nhu vi khuén tia quang hop, v.v..
Viéc st dung ché phém sinh hoc véi nhiéu vu thé vuot trdi c6 thé thay thé hoan toan
hodc giam thiéu t5i da viéc sir dung céc loai héa chat va khang sinh gitip bao vé hé
sinh th4i va ting cuong mién dich cho dong vét thily sinh. Trong nudi tong thuy san,
ngudi dan da st dung nhidu ché phim sinh hoc va ¢6 nhing phan hdi tot nhung hoat
tinh ctia san phim chua 6n dinh nén thuong xuyén phai thay d6i cac ché pham sinh
hoc, néu str dung cac ché phdm ngoai nhap c6 thé c6 hiéu qua nhung gia thanh cao va
do6i khi chua dap tmg véi mdi truong thay san ¢ Viét Nam do khéc biét vé méi truong
séng, mot s6 ché pham ré tién nhung lai khong 13 ngudn gbe ¢6 thé c6 hiéu qua ban
dAu nhung sau d6 mat hoat tinh va mang tidm 4n cua bénh dan dén sau mot thoi gian
ngén, tom bi nhiém bénh va chét hang loat. Ung dung cac vi sinh vat c6 loi phén lap
tai dia ban Viét Nam, bén canh céc ddc tinh la c¢6 ban chét probiotic trong gidi phéap
hitu ich nay con lgi dung kha ning tao mang sinh hoc ctia céc vi sinh vat nay két hop
v6i ngudn co chét ludn c¢6 sin phu hop vé dinh dudng, gia thanh va cong ngh¢ 1én men
xép s& tao nén mot san phém sinh hoc dat hi€u qua, an toan va bén viing trong nudi

t6m thuong phim va pht hop véi ngudi nudi tréng thiy san ctia Viét Nam.

Qua trinh 1én men ctia vi sinh vat 12 qua trinh ma trong do6 cac vi sinh vét ¢6 loi
duge sinh truong bing cach st dung céc vét lidu nhu mot co chit dinh dudng dong
thoi lai nhu mot gia thé bam dinh. Trong qué trinh 1én men x6p, ngoai viéc phai dam
bao vé dd 4m khong vuot qua ham lugng bio hoa cia co chét x4p thi k§ thuat 1én men
x6p yéu cu nuoi cdy don gian, enzym tao ra tir qua trinh 1én men xbp it nhay cam hon
v6i chc chat kim ham hodc tc ché trao ddi chét, thu hdi san pham t6t hon. Mot wu
diém khéac mang tinh loi thé 1a cac co chat st dung cho 1én men x6p ludn c6 sin va ré,
duoc thu thap tir cic phu phdm ndng nghiép nhu: cdm gao, bd nho, kho diu ddu nanh,
v.v. ddc biét khi st dung nhiing co chit nay da gop phdn giai quyét cac yéu t6 gay 0
nhiém tht cip do luong phu phdm nay thai ra moi truong bén ngoai.

Ban chét k§ thuit cia giai phap hitu ich

Giai phap hitu ich nhim giai quyét cac vAn d& néu trén, theo d6 giai phap hitu

ich dé xuit quy trinh san xuét ché phdm sinh hoc tir khd d4u nanh lam thic dn nuo6i

tom cong nghiép, trong dé quy trinh nay bao gdm cac bude:

i) chuan bi méi trudong MRS va nén mang béang cach:
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moi truong MRS duoc chuin bi bang cach 14y cac thanh phan theo ti 1&: 10 g
cao thit, 5 g cao ndm men, 20 g glucoza, 2 g K,HPO,, 2 g NH,Cl, 5 g CH;COONa, 0,2
g MgS0,, 0,05 g MnSO,, 5 g C¢H7N307, 1 g Tween 80, 20 g thach (agar), pH 6,5 hoa

trong mot lit nudce cat, va
nén mang la kho ddu nanh,

sau d6 tién hanh khir tring méi truong va nén mang nay ¢ 121°C trong thoi

gian 30 phut;

ii) hoat hoa va nhan giéng riéng r& cac ching vi khuan Bacillus subtilis ST51, Bacillus
vallismortis NA53 va Lactobacillus acidophilus ST bang cach cdy cac chung vi khuan
Bacillus subtilis ST51, Bacillus vallismortis NAS3 va Lactobacillus acidophilus ST
trén dia thach dé hoat héa lai ching vi khuin, sau do cdy riéng r& cac chung vi khuin
sau khi hoat héa vao binh chira mdi truong MRS dé nhén giéng cdp 1, nudi lic & 120
vong/phut trong thoi gian 2 ngay & nhiét do 35°C+2, tiép theo chuyén 1% canh trudng
nudi giéng cap 1 vao binh chira mdi trudng MRS méi rdi tién hanh nudi nhu diéu kién
ctia nhan gidng cdp 1 dé nhan giéng cip 2, va phdi tron ba chung vi khudn sau khi

nhan gidng cip 2 theo ti 16 1:1:1 thu dugc dich nudi ciy;

iii) thu dich sinh khéi béng cach ly tam dich nudi céy thu duoc & budc ii) voi tbe do
5000 vong/phut trong thoi gian 10 phut dé loai dich va thu sinh khdi, sau d6 hoa lai
sinh khéi béng moi truong MRS néu trén sao cho mat do té bao trong dich sinh khéi
thu dugc dat 10°CFU/ml; va

iv) 1én men thu ché phdm bing cach phédi tron dich sinh khbi voi mai truong MRS va
kho dau nanh theo ti 1¢ thé tich dich sinh khdi/thé tich méi truong MRS/khodi lugng
kho dau nanh 1a 1/4/20, 1én men xdp trong thoi gian 2 ngay & nhiét do 35°C+2, sau do
sdy & nhiét do 40°C dén do 4m 15% -20% thu ché phim.

Theo mdt khia canh khac, gidi phap hitu ich d& cap dén ché pham sinh hoc thu

duoc tir quy trinh néu trén. Ché phém sinh hoc nay dugc dat tén 1a P.ebt.
M ta viin tit cac hinh vé kém theo

Fig. 1 1a so db khdi quy trinh san xuét ché phdm sinh hoc tir khd ddu nanh lam thirc

an nudi tom cong nghiép.
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Fig. 2 12 so dd vi tri phan loai ctia 3 chung vi khudn Bacillus subtilis ST51, Bacillus

vallismortis NAS3 va Lactobacillus acidophilus ST.

Fig. 3 12 cdc anh chup chang vi khudn mat trong ché phim sinh hoc voi dic diém

hinh thai khuén lac va kha ning tao mang sinh hoc cia chung.
Fig. 4 1a so d6 nhan giéng chung vi khudn thu sinh khéi.

Fig. 5 1a anh chup kha ndng sinh cac enzym phan giai tinh bot, casein va xenluloza

cua ché pham sinh hoc.

Fig. 6 1a anh chup kha ning khang lai vi khudn Vibrio parahaemolyticus ciia ché

pham sinh hoc.

Fig. 7 12 hinh 4nh biéu hién cta tom & ngay nudi thir 35-45 truée va sau khi cho an
ché pham sinh hoc.
M@ ta chi tiét giai phap hiru ich

Sau ddy, giai phap httu ich dugc mo ta véi nhitng vi du va cac phuong an thuc
hién cu thé. Tuy nhién, cic vi du va cac phuong an thuc hién nay chi nham mo ta lam
rd ban chét cla giai phap hitu ich chir khéng nhim han ché pham vi yéu ciu bao ho
cua giai phap hitu ich.

Kho dau nanh duge hinh thanh sau khi ép 1dy dau tir du nanh. Khé déu nanh
thuong dugc dung lam thtc an cho dong vat (gia cAm, gia siic) vi chung cung cép
ngudn protein 16n. Ham lugng protein thd trong khd ddu nanh chiém téi 48%, chit béo
1-2%; chit so 2,5 - 4,5%. Kho dau nanh rat giau protein thuc vat nén thuong dugc st
dung 1am ngudn thirc an cho gia cim, gia stc. Tuy nhién, trong kho ddu nanh lai chira
mot s& chit tre ché tiéu héa nhu oligosacarit (Svejstil el at., 2015) va chit (e ché dinh
dudng nhu trypsin, va mot vai chit khac nhu saponin, glucinin, goitrogen, lectin, v.v.
(Liener, 1994). Mic du cac chét nay chi chira ham luong nhé nhung ciing da gy anh
huéng dén qua trinh chuyén hoa thirc an trong rugt cua dong vat nudi, lam cham qua
trinh hap thu mot sé chat dinh dudng vao mau. Chét (rc ché trypsin gan vao enzym
trypsin va chymotrypsin lam suy yéu chirc nang chuyén hoa protein, giy hién tugng
kho tiéu, trudng bung va ti€u chay ddi véi mot sb dong vat (Song et al., 2010).

Nhiéu nghién ciru da ching minh céc chét Gre ché tiéu hoa va tre ché dinh dudng

trong kho ddu nanh nay s&€ dugc phan hiy nho qua trinh 1én men cia mot s6 loai vi
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sinh vat c6 loi, nén lam tang chét dinh dudng dé hép thu d6i véi dong vat nhu tang
ham luong axit amin trong protein thd, lam suy giam céc chat giy di tng nhd enzym
proteaza ctia vi khuan (Song et al., 2010, Yuan et al., 2013).

Ché phém sinh hoc dugc 1én men tir khod d4u nanh dé bd sung vao thure dn nudi
t6m nudc lo 12 ché pham chira hdn hop cac chung vi khudn ¢6 loi 1a Bacillus subtilis
ST51, Bacillus vallismortis NA53 va Lactobacillus acidophilus ST. Khi bd sung ché
pham nay vao thirc dn nudi tém cong nghiép, cac vi khuan nay lam ting qué trinh
chuyén hoéa thirc dn, kich thich tom nudi ting trudng nhanh, ting cuong hé mién dich
ctia tdbm dong thoi khang lai vi khudn Vibrio parahaemolyticus chuyén gy bénh trén
tom, két qua tao san phém tom sach, an toan va khong st dung khang sinh.

Theo mot khia canh, giai phap hitu ich dé xuét quy trinh san xuét ché phim sinh
hoc tir kho ddu nanh lam thirc an nudi tom cong nghi€p, trong d6 quy trinh nay bao
gdm cac budgce:

i) Chuan bi mdi trudng MRS va nén mang:

MBbi truong MRS duogc chun bi bao gdbm 10 g cao thit, 5 g cao ndm men, 20 g
glucoza, 2 g K,HPO,, 2 g NH4CI, 5 g CH;COONa, 0,2 g MgS0O,, 0,05 g MnSOy4, 5 g
CeH17N307, 1 g Tween 80, 20 g thach (agar), pH 6,5 hoa trong mot lit nude cit. Nén

nang 1a kho déu nanh.

Tién hanh khir tring méi trudong MRS va nén mang & nhiét do 121°C trong thoi

gian 30 phut.

ii) Hoat héa va nhan giéng cac ching vi khudn Bacillus subtilis ST51, Bacillus

vallismortis NAS3 va Lactobacillus acidophilus ST

Cac ching vi khuin Bacillus subtilis ST51, Bacillus vallismortis NA53 va
Lactobacillus acidophilus ST dugc phan lap tir rudt tom tai mot s6 dam nuoi tom tai
soc Trang, Nghé An, cac ching vi khudn nay da dwoc xac dinh vi tri phan loai bing
gen 16S DNAr v6i cip moéi 27f va 1527t v6i trinh ty 57 -
AGAGTTTGATCMTGGCTCAG - 3°; 5’-AAAGGAGGTGATCCAGCC- 3°. Cac
ching vi khuan nay da duoc dang ky trén GenBank (Ngan hang gen) ¢6 ma s6 1an luot
1a LC506466, LC506467, L.C500340. Cac ching vi khuén duoc céy ria trén dia thach
dé hoat hoa lai timg chiing - hinh thai cac ching nay duoc thé hién trong Fig. 3. Véi

moi chung vi khuan: dung que cay lay mot s khuan lac riéng r& ciy vao binh tam giac
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chtra méi truong MRS dé nhén giéng cép 1, nudi lic ¢ 120 vong/phut trong thoi gian 2
ngdy & nhiét do 35°C+2. Sau do6, chuyén 1% canh truong nudi gidng cdp 1 vao binh
tam gidc chira médi trudong méi thich hop va tién hanh nuéi nhu diéu kién ctia nhén
gidng cdp 1 dé nhan gidng cp 2. Sau d6, phdi tron ba ching vi khudn sau khi nhan
gidng cip 2 theo ti 18 1:1:1 thu dich nudi cdy. Kiém tra mét do té bao trong dich nudi
cdy bang cach do dich huyén phu té bao ¢ budc song 600 nm va phuong phap dém té

bao.

Phuong phép x4c dinh mat do té bao: trude tién 13 pha lodng mau, 1dy 1 ml dich
nudi cdy cho vao 9 ml nude mudi sinh 1y, lac nay ndng do pha loang la 107, Sau do,
dung pipet hut 1 ml méu tir do pha lodng 107 cho vao éng nghiém chta 9 ml nude
mubi sinh 1y 0,85%, khi d6 ndng do pha lodng 1 107, hit tiép 1 ml tir ng nghiém 107
cho vao dng nghiém chira 9 ml nude mudi sinh 1y 0,85% duge do pha loang 107, tiép
tuc nhu vay dén néng do tdi han. Mdi mot néng do toé1 han duoc Céy gt trén moi
truong thach tuwong (mg, sau 5 ngay dém sé khuén lac moc trén dia thach va xac dinh

s6 lugng té bao trong 1 ml sinh khéi hodc trong 1 g chit ran theo cong thirc: N (CFU/g

hay CFU/ml) = ¢

{nivdl +-+niedil
Trong do:
N: s6 té bao vi khuan trong 1 g hay Iml miu
C: tong sb khuan lac dém dugc trén cac hop petri da chon
nl, ni: 6 hop petri cdy tai d6 pha lodng thtr 1 va thtr i
di: hé s6 pha lodng tuong tmg
v: thé tich dich mau (ml) cdy vao trong dia petri
iii) Thu dich sinh khdi
Dich nudi cy thu & buée ii) dugc ly tim véi toe do 5000 vong/phiit trong thoi
gian 10 phut dé loai dich va thu sinh khéi, sau d6 hoa lai sinh khdi bing moi truong

MRS néu trén sao cho do duc cua dich sinh khéi ¢6 ODggo = 1,8 twong duong véi mat

dd té bao 1a 10°CFU/ml
iv) Lén men thu ché phim

Phéi tron dich sinh khéi v6i méi truong MRS va kho dau nanh theo ti 1¢ thé tich

dich sinh khéi/thé tich méi truong MRS/khéi luong kho dau nanh 13 1/4/20, chuyén
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hén hop di dugc phdi tron nay sang cac khay inox, vi du c6 kich thude (40 x 30 x
5)cm va ddt vao ti 1én men, vi du c6 dung tich (5x1x1,5)m, bat dau 1én men xdp &
nhiét 46 35°C+2 trong thoi gian 2 ngay, sau do6 siy trong ti sdy & nhiét do 40°C dén do
am 15% -20% thu ché pham.

Ché phém tao thanh duogc kiém tra mat do té bao va hoat tinh sinh cac enzym
tiéu héa nhu enzym proteaza, xenluloza, o-amylaza va hoat tinh khang lai vi khuén
Vibrio parahaemolyticus gay bénh trén tom trudce khi dong goi trong bao bi. Bao bi st
dung dé déng goi ché phim 1a bao nhya hodic bao thiéc, ché phim sinh hoc duoc st
dung dé b sung vao thirc an nudi tom thwong phdm. Thoi gian bao quan ché phim

sinh hoc 1a 6 thang.

Kiém tra hoat tinh sinh enzym bang cach dinh tinh enzym a-amylaza, enzym
xenluloza va enzym proteaza theo phuong phap khuyéch tan trén dia thach (Lé Thanh
Mai at et., 2005).

* Xé4c dinh enzym xenluloza va a-amylaza: méi truong nudi vi khuin ¢ bd sung
dém natri phosphat (pH = 7) 0,1M; thach (agar) 1%; hodc tinh bot 1% (déi vo1 enzym

a-amylaza); hosic CMC 1% (d6i v6i enzym xenluloza).

Tién hanh: dia thach chtra moi truong c6 bd sung cac loai co chit khac nhau
twong (mg cdc enzym, sau khi duc 1 thach tién hanh tra miu, trong d6 giéng chira
enzym chuan dugc coi 1 ddi chimg dwong, dung dich moi truong 1a ddi chung 4m, cac
giéng con lai 1a dich vi khuin nghién ctru. Mdi giéng duoc bo sung 100 ul. Sau 16 gioy
nudi tinh & nhiét dd phong (25°C) @6 dung dich thubc thir lugol sao cho ngap kin mat
dia thach. Sau 1 gio, rira lai mau bang nude cat roi quan sat enzym a-amylaza hoac
enzym xenluloza s& phan giai co chat tao nén céc vong sang mau trén nén thach chira
co chét bit mau xanh. Duong kinh (D-d = mm) ctia vong phéan giai thé hién hoat do

cua enzym.

* Xac dinh enzym proteaza: Dia thach chira méi truong bd sung co chét casein
0,1% pha trong dém photphat Sorensen 0,1M pH 7,6 hodc dém Britton 0,04M, chira
chit diét khudn (NaNj; 0,02%).

Tién hanh nhu xac dinh enzym xenluloza va amylaza roi dé & nhiét do (30-40°C)

trong 24 gi¢. Sau do, ngimg phan Gmg enzym va nhudém mau thach bing dung dich
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amido den 10B 0,1% pha trong dung dich metanol, axit axetic va nudc cét theo ty 18
3:1:6, hodc trong axit axetic 7%. Cac enzym phan giai protein (néu c¢6) s& phén giai co
chit tao nén cic vong sang mau trén nén thach chira co chit bat mau xanh nau. DPuong

kinh (D-d = cm) cda vong phan giai thé hién hoat do cia enzym.

Ché pham sinh hoc theo giai phap hitu ich dé bd sung vao thtc dn nudi tdm
thuong pham néi riéng hay c6 thé bd sung vao thire an cho dong vat thuy san khac nhu
céc loai ca thu duge tir quy trinh san xuit néu trén. Khi bd sung ché phdm sinh hoc
cung vdi thie dn theo ty 1€ phu hgp theo tirng giai doan nudi tdbm s€ kich thich sinh
truéng ctia tom nudi do ché phim co chira cac vi khudn sinh enzym tiéu héa nhu
proteaza, amylaza, xenluloza. Do vay khi tom #n thirc &n c6 chira ché phim sinh hoc
s& thdy rudt tom thing hon ddng nghia tom khoe. Ngoai ra trong ché phim sinh hoc
ndy cac vi khuan con sinh ra hoat chét sinh hoc bacterioxin khang lai vi khudn gy
bénh trén tdm nén sudt qua trinh nudi tom cong nghiép khong cin phai st dung dén
khang sinh va cac hoa chat doc hai dé loai di cac mam bénh phét sinh hay tiém 4an, tao

mot san pham tom sach va an toan.

Ché pham sinh hoc dwoc ding véi lugng 3 - 5 g/1kg thie an, cho an lién tuc tur
ltic tha t6m dén khi thu hoach, néu ao nudi ¢6 biéu hién bi nhidm bénh thi bd sung ché

phdm sinh hoc véi lidu luong tang gap doi
Vi du thuc hién gidi phap hiru ich
Vidu 1: San xuét 10 kg ché phém sinh hoc

Céc ching vi khuan Bacillus subtilis ST51, Bacillus vallismortis NA53 va
Lactobacillus acidophilus ST duoc céy ria trén dia thach dé hoat hoa lai chung, dung
que cdy lay mot s khudn lac riéng r& cdy vao binh tam giac chra 10 ml moi truong
MRS, mdi ching vi khuin s& dugc cdy riéng biét, nudi lic & 120 vong/phut trong thoi
gian 2 ngay & nhiét do 35°C+2 (nhan gidng cap 1). Chuyén 1% canh truong nudi gidng
cép 1 vao binh tam giac 500 ml chira 250 ml mdi trudng MRS va tién hanh nudi nhu
diéu kién cua nhén gidng cip 1, mdi ching vi khuan nhan nuéi duoc 250ml (nhan
gidng cép 2). Nhu vy, mdi ching vi khuén s& c¢6 250 ml sinh khdi, tong sd lugng sinh
khdi clia ca 3 chang 1a 750 ml (xem Fig. 4). Sinh khéi nay s& dugc ly tam véi toe do
5000 vong/phut trong thoi gian 10 phit dé loai bo dich, sau d6 duge hoa lai véi 750 ml

mdi truong MRS méi sao cho mat d9 té bao luc nay van dam bao 10°CFU/ml va thu
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dich sinh khéi nay. Phéi tron 0,5 lit dich sinh khéi (c6 mat do té bao 10CFU/ml tuong
duong vo1 ODgy = 4,5) v6i 2 lit moi truong MRS va 10 kg kho ddu nanh, trén déu voi
nhau, chuyén sang cac khay inox rdi tién hanh 1én men & nhiét do 35°C+2 trong thoi
gian 2 ngay, sau d6 sdy trong tu sy ¢ nhiét 46 40°C dén do 4m 15% -20% thu duge 10
kg ché pham sinh hoc.
Vi du 2: Xac dinh khd nang sinh enzym ti€éu hoa (proteaza, a-amylaza,

xenluloza) cua ché phém sinh hoc thu duogc tir Vidu 1.

Ché pham sinh hoc nay lam tang cuong chuyén hoa thirc dn cua tom nudi nén né
phai chtra cidc enzym nhu proteaza, a-amylaza va xenluloza .

Bang 1. Kich thudc vong enzym ctia ché pham sinh hoc sau 48 gio 1én men

Enzym a-amylaza Proteaza Xenluloza
D —d (mm) D —d (mm) D —d (mm)
Ché pham sinh hoc | 26 26 22
dich méi truong (BC
0 0 0
am)
Enzym (DC duong) | 19 20 20

Két qua da thé hién nhém vi khuédn ¢6 loi ¢6 mit trong ché pham van gitt kha
nang sinh enzym tiéu hoa nhu a-amylaza, xenluloza va proteaza sau 48 gid 1én men,
bang phuong phap khuéch tan trén dia thach, vong enzym o-amylaza phan giai tinh bot
cia ché pham 1a 26 mm, enzym proteaza phin gidi casein 1a 26 mm va enzym
xenluloza phan giai CMC la 22 mm. Céc enzym ndy con cao hon enzym ddi chung
dwong la 19 mm va 20 mm (Bang 1) (Fig. 5). Nhu vy ché phim tao thanh van giir
nguyén hoat tinh sinh enzym tiéu hoa cia cac vi khuan c6 mit trong ché phim, day 1a
tinh chit cuc ky quan trong d6i voi mot ché pham sir dung bd sung vao thic dn thong
qua con dudng dn udng cua tdom nudi, kich thich tang trudng cua tom nudi thuong

pham.

Vi du 3: Xéc dinh kha ning khang vi khudn gy bénh Vibrio parahaemolyticus

thudng xdy ra trén tdm ctia ché pham sinh hoc thu dwoc tir Vidu 1.
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Vi khuan Vibrio parahaemolyticus thuong gy mot s bénh nguy hiém cho tom
nhu bénh dém tring, bénh coi tom, bénh gan tuy cap, v.v. khi tdm nhiém bénh néu stic
dé khang khong tét s& gdy tinh trang tom chét hang loat. Do vy, viéc st dung ché
pham sinh hoc loai ngay mam bénh phat sinh s& dan dén thay thé hoan toan khang

sinh.

Pé xac dinh kha ning khang vi khudn gdy bénh nay, tién hanh pha lodng ché
phim nghién ciru dén ndng do tir 10° - 10® theo phuong phap pha lodng tdi han rdi
trang trén dia thach chia méi truong MRS, sau d6 nhé 100 pl dich ché phim sinh hoc
vao 16 thach rdi i & nhiét do 35°C + 2 trong thoi gian 1 ngay ¢ diéu kién hiéu khi.
Kiém tra hoat tinh trc ché sinh truéng ciia vi khuén gy bénh thong qua vong tron sang

xung quanh 15 thach (xem Fig. 5)

Vong sang cia ché phdm sinh hoc xung quanh 16 thach da thé hién kha nang khang lai
vi khuan gay bénh Vibrio parahaemolyticus, didu nay da duge so sanh véi 16 thach ddi

chiing (DC) trén dia thach khi chi nhé dich mdi truong nudi cdy vao.
Vi du 4: Panh gia hinh thai tom nudi khi st dung ché phim sinh hoc.

Ché phém sinh hoc dugc hinh thanh véi sy tham gia cia nhom vi khuan ¢6 1oi
thudc chi Bacillus va Lactobacillus dugc 1én men Xép trén nén co chit 1a kho dau
nanh, ché pham véi ham luong dinh dudng cao lai d& dugc chuyén hoa bdi nhém vi
khuédn c6 lgi nay do chung hinh thanh cdc enzym tiéu hoa. Ché phim nay dugc bd
sung vao thirc in theo ty 1& 3 -5g/1kg thirc 4n, cho an lién tuc tir luc tha tdm dén khi
thu hoach. Trong qué trinh nudi tom thay biéu hién cta tdm nudi khoe va phat trién tdt
sau bo sung ché phdm biéu hién 14 rudt tom thing. Khi boc 16p vo dau tom dé kiém tra
gan tuy, quan sat thdy cac khdi gan tuy lién két chic chin, c6 do dan hoi tbt, 16p mang
bao boc khéi gan tuy chic chin mau sic ciia gan tuy tvong ddng v6i mau thire an,
dudng rudt dong déu, khong dut quang, mau sic phan tom doéng mau véi mau séc thirc
an trong duong rudt va da day (xem Fig. 7)

Tom nudi & ngay thir 45, sau khi sir dung san pham trong 10 ngay két qua gan
tuy clia tom da phat trién t6t, strc dn ctia tom ting 1én tir 30kg ban déu 1én 40kg thirc
an/ngay, trudc day khi chua bd sung ché phim sinh hoc thi & ngay nuoi thir 28 da co

tom chét, gan tuy cla tom kém va rat xau, lugng thirc dn tdm an rét it. Hinh anh ciing
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thé hién rd khi chua bd sung ché pham sinh hoc thi rudt tom & doan sau bi dut gay

nhung sau khi an thirc dn c6 bd sung ché phdm sinh hoc thi rudt tom lién va thing.
Hiéu qua dat dwgc cia giai phap hiru ich

Ché phim sinh hoc theo giai phap hiru ich thu dugc tir quy trinh san xuét ché
pham theo giai phap hitu ich 1a mot ché pham an toan sinh hoc, ¢6 hiéu quéa cao trong
viéc lam ting kha ning chuyén héa thirc 4n va giam nguy co mic bénh gan tuy cép
thuong gap & tdom nudi thuong pham, ché phdm duge bd sung truc tiép vao dudng an
udng ciia tdm cung véi thire an da rat hitu hiéu trong viéc phat trién cta tdom ma khong
can phai ding khang sinh dé giam thiéu vi khudn gy bénh, gép phan tao nén mot san

pham tom sach, an toan trong nganh nudi trong thiy san cia nudc ta.

Quy trinh theo giai phap hitu ich don gian, d& thuc hién va phi hop véi cac didu
kién thuc té, ché phém sinh hoc nay c6 thé ung dung d6i vai cac loai dong vat nudce lg

khéac nhu c4, dong vat hai manh vo hodc bd sung vao thirc an cho gia cam, gia suc.
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YEU CAU BAO HO
1. Quy trinh san xuét ché pham sinh hoc tir kho d4u nanh lam thirc 4n nudi tdm cong

nghiép, trong d6 quy trinh nay bao gdm céc bude:
i) chuan bi méi truong MRS va nén mang bang céch:

mdi truong MRS duge chuédn bi bang cach 14y cac thanh phan theo ti 1&: 10 g
cao thit, 5 g cao nim men, 20 g glucoza, 2 g K,HPO,, 2 g NH,CI, 5 g CH;COONa, 0,2
g MgSO0Oy,, 0,05 g MnSO,, 5 g C¢H7N;04, 1 g Tween 80, 20 g thach (agar), pH 6,5 hoa

trong mot lit nude cat, va
nén mang la kho dau nanh,

sau d6 tién hanh kht tring méi truong va nén mang nay & 121°C trong thoi

gian 30 phut;

ii) hoat hoa va nhan gidng riéng ré& cac ching vi khuan Bacillus subtilis ST51, Bacillus
vallismortis NA53 va Lactobacillus acidophilus ST bang cach cdy riéng ré cac ching
vi khudn Bacillus subtilis ST51, Bacillus vallismortis NA53 va Lactobacillus
acidophilus ST trén dia thach dé hoat hoa lai cac ching vi khuén, sau do6 cdy riéng ré
céc chung vi khuan sau khi hoat héa vao binh chira méi truong MRS d nhén gidng
cép 1, nudi lac & 120 vong/phut trong thoi gian 2 ngay & nhiét do 35°C+2, tiép theo
chuyén 1% canh truong nudi gidng cdp 1 vao binh chira méi truong MRS méi rdi tién
hanh nudi nhu diéu kién cta nhan gidng cdp 1 dé nhan giéng cép 2, va phbi tron ba

chung vi khudn sau khi nhan giéng cip 2 theo ti 1& 1:1:1 thu duoc dich nudi cdy;

iii) thu dich sinh khéi bang cach ly tim dich nudi cdy thu duoc & budc ii) vi toe do
5000 vong/phut trong thoi gian 10 phat dé loai dich va thu sinh khéi, sau d6 hoa lai
sinh khdi bang méi trudong MRS néu trén sao cho mat do té bao trong dich sinh khdi

thu duge dat 10°CFU/ml; va

iv) 1én men thu ché phdm bang cach phdi tron dich sinh khdi v6i méi truong MRS va
kho dau nanh theo ti 1¢ thé tich dich sinh khoi/thé tich méi truong MRS/khdi lugng
kho dau nanh 1a 1/4/20, 1én men x6p trong thoi gian 2 ngay & nhiét ¢ 35°C+2, sau d6

sdy & nhiét do 40°C dén d6 4m 15% -20% thu ché pham.
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Fig. 1
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Fig. 2
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Fig. 3
Ching vi Pic diém hinh thai khuin lac  Kha niang tao mang sinh hoc
khuin vi khuin
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Fig. 5
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DANH MUC TRINH TU

<110>Vién Cébng nghé sinh hoc

<120> Quy trinh san xudt ché phdm sinh hoc tu khé dau
nanh lam thtc an nudéi tédm cbng nghiép
<130>

<160> 12

<170>

<210> 1

<211> 1500

<212> ADN

<213> Bacillus subtilist ST51

<220>

<223>

<220>

<400> 1500

CTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAG
CTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAA
GACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGG
TTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGC
TAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGA
TCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAA
TCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTC
GGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCT
TGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACG
TAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTA
AGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTT
GAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGT GG
AGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAG
CGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCT
AAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGLCGEG
TGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCT
CTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGG
TTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
GATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGG
AGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAATC
TGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTA
ATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCG
CCGAAGGTGGGACAGATGATTGGGGTGAAGTCGTACAAGGGAC
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<110>Vién Céng nghé sinh hoc

<120> Quy trinh san xudt ché phdm sinh hoc P.ebt tu
khé didu dau nanh lam thGc &n nudi tém céng nghiép va ché
phdm thu dugc tu gqui trinh nay

<130>

<160> 12

<170>

<210> 1

<211> 1500

<212> ADN

<213> Bacillus vallismortis NAS53

<220>

<223>

<220>

<400> 1500

ATGGCTGCTATAATGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGG
CGGACGGGTGA
GTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAAT
ACCGGATGGTTG
TTTGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACC
CGCGGCGCATTA
GCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGT
GATCGGCCACAC
TGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAA
TGGACGAAAGTC
TGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTA
GGGAAGAACAAG
TACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTA
CGTGCCAGCAGC
CGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCA
GGCGGTTTCTTA
AGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAALCTT
GAGTGCAGAAGA
GGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGT
GGCGAAGGCGAC
TCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGAT
ACCCTGGTAGTC
CACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGC
TAACGCATTAAG
CACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTG
GAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCT
GACAATCCTAGA
GATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCG
TGTCGTGAGATG
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TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGG
GCACTCTAAGGT
GACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTA
TGACCTGGGCTA
CACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC
CACAAATCTGTT
CTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCG
CGGATCAGCATG

CCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTG
TAACACCCGAAG

TCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAGTGATGA
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<110> Vién Coéng nghé sinh hoc
<120> Quy trinh san xudt ché phdm sinh hoc tu khé dau
nanh lam thtc an nudi tdm cbébng nghiép
<130>

<160> 12

<170>

<210> 1

<211> 1500

<212> ADN

<213> Lactobacillus acidophilus ST

<220>

<223>

<220>

<400> 1500

TGATCATGGCTCGGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAGC
TGAACCAACAGATTCACTTCGGTGATGACGTTGGGAACGCGAGCGGCGGATGGGTGAG
TAACACGTGGGGAACCTGCCCCATAGTCTGGGATACCACTTGGAAACAGGTGCTAATA
CCGGATAAGAAAGCAGATCGCATGATCAGCTTATAAAAGGCGGCGTAAGCTGTCGCTA
TGGGATGGCCCCGCGGTGCATTAGCTAGTTGGTAGGGTAACGGCCTACCAAGGCAATG
ATGCATAGCCGAGTTGAGAGACTGATCGGCCACATTGGGACTGAGACACGGCCCAAAC
TCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGT CTGATGGAGCAA
CGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTGGTGAAGAAGGA
TAGAGGTAGTAACTGGCCTTTATTTGACGGTAATCAACCAGAAAGTCACGGCTAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGT
AAAGCGAGCGCAGGCGGAAGAATAAGTCTGATGTGAAAGCCCTCGGCTTAACCGAGGA
ACTGCATCGGAAACTGTTTTTCTTGAGTGCAGAAGAGGAGAGTGGAACTCCATGTGTA
GCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTCTCTGGTCT
GCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAG
TCCATGCCGTAAACGATGAGTGCTAAGTGTTGGGAGGTTTCCGCCTCTCAGTGCTGCA
GCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG
AACCTTACCAGGTCTTGACATCTAGTGCAATCCGTAGAGATACGGAGTTCCCTTCGGG
GACACTAAGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCCAGCATTAAGTTGGGCACTCTA
ATGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCC
CTTATGACCTGGGCTACACACGTGCTACAATGGACAGTACAACGAGGAGCAAGCCTGC
GAAGGCAAGCGAATCTCTTAAAGCTGTTCTCAGTTCGGACTGCAGTCTGCAACTCGAC
TGCACGAAGCTGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTCTGCAATGCCCAAAGCCGGTG
GCCTAACCTTCGGCAAGGAGCCG

-25-





