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Linh vic ky thuit dwoc dé cap

Sang ché d& xuit chiung Bacillus licheniformis m('ﬁ va ché phadm probiotic
chtra no6.

Tinh trang k§ thuit ciia sing ché

Nganh céng nghiép nudi tréng thiy san da trd thanh mot cong cu kinh té quan
trong & nhiéu nude, va do d6, viéc phat sinh cac bénh & ca duge nudi c6 anh hudng
Ion dn su phat trién kinh t& (Joza Luis Balcazar et al, VeterMicrobio.,
114(2006):173-186).

N6i chung, d& didu tri bénh sinh ra & c4 dugc nubi va cai thién chit luong
nudc, thi da st dung khang sinh, chit chdng vi tring, hoa chét. Tuy nhién, do viéc sir
dung né qué muc, nén da tao ra cac vén d& nhu ting luong vi khudn khéng thubc, du
lugng trong ca dugc nudi, 6 nhiém nude & moi trudng xung quanh, va tuong ty, do do
viéc sir dung chung bi han ché. Ngoai ra, mdi quan tAm ctia moi ngudi 1a liéu c6 hay
khong str dung khéang sinh trong vi€c nudi trdng thily san da ting 1én, thi vat liéu thay
thé nhu axit hitu co, cic probiotic, chit kich thich mién dich khong dac hiéu, vét liéu
tw nhién, hodic twong tu, da dugc phat trién cip bach dé vé co ban ngan chin khang
sinh (Fish Diseaza Diagnosis and Treatment Countermeasures, B0 dai duong va thity
san, 2001).

Céc probiotic duge thém vao thirc dn chin nudi hodc ngudn nudc dau vao cia
nganh cong nghi¢p nudi trdng thity san. Gan ddy, nghién ciru vé hiéu qui clia viéc
kich thich mién dich chéng lai tdc nhan gdy bénh va céi thién chét lrong nuéc dé lam
giam bét bénh bang cach cung clp cac probiotic cho ¢ dugc nudi va tom di dugc tién

hanh tich cuc (Jigiu Li et al., Aquaculture 291(2009) 35-40).



28837

Thuét ngit “probiotic”, ma cé y nghia tir nguyén trai voi khang sinh, dugce dinh
nghia 1a vét li€u vi sinh vat hodc thanh phﬁn vi sinh vat hd trg sy can béng cua hé vi
sinh dudng rudt. Vi khudn axit lactic nhu Lactobacillus, Bifidobacteria, va tuong tu,
12 dién hinh.

Bacillus dugc sit dung nhu cac probiotic, ma 14 Bacillus gram am, tao thanh
cac ndi bao tir va c6 hinh dang don nhét trong s6 vi khuin duoc dung nhu céac
probiotic. Bacillus c6 kha ning chiu nhiét tuyét voi so voi Lactobacillus ma khong tao
thanh cdc ndi bao tir. Ngoai ra, do Bacillus c6 thé séng & d6 pH thip cia thanh da day,
nén hau hét cac Bacillus dugc str dung c6 thé dén rudt non (Barbosa, T,M, et al., Appl,
Environ, Microbiol,, 71(2005)968-978; Spinosa, M, R, et al., Res, Microbiol,,
151(2000) 361-368).

Tai liéu k¥ thuét uu tién dé cap dén nguyén lidu va vi khudn dugc sir dung dé
cai thién chét lugng nuéc, phwong phap ngin chin hodc 1am giam bt sy tich liy nitrit
trong mdi trudong nude bing cach sir dung vi khuén oxy héa nitrit ¢4 duogc boc 10
trong Cong bd don yéu cdu cip patent dang xét nghiém Han qude s6 2007-0036016.
Vi khudn oxy hoa nitrit nghia 12 Nitrococcus va Nitrospira. Ngoai ra, phuong phap
loai bo cacbon va vét liéu 6 nhiém nito tir nuéc thai bang cach sir dung vi khu4n oxy
hoa amoniac di dudng - dd dugc boc 16 trong Cong b6 don yéu cu cip patent dang
xét nghiém Han quéc s6 2010-0040960, va vi khuin oxy héa amoniac di dudng nghia
13 Bacillus pseudofimus NH-2 va Arthrobacter globiformis WR-2. Tuy nhién, do
Nitrococcus va Nitrospira da duge boc 10 trong cac tai liéu khong phai la ching dugc
chp gidy phép GRAS (n6i chung dugc cong nhén 13 an toan), khong thé sir dung
Nitrococcus va Nitrospira nhu cac probiotic. Hon nita, do Nitrococcus va Nitrospira
thuéc nhom vi khudn archaebacteria, nén viéc san xuit no 1a rAt kho khan, vi thé
khong thé sit dung Nitrococcus va Nitrospira trong cong nghiép. Ngoai ra, Bacillus

pseudofimus NH-2 da dugc biét dén nhu mdt chung dugc cip GRAS ma khong dugce
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dang ky nhu probiotic.

Cac tac gia cua sang ché da phéan 1ap chiing c6 hoat tinh enzym tiéu hoa va
oxy hoa amoniac va axit nitro tir bot nhdo ddu tuong, ma la thuc pham Han qudc
truyén théng dugc 1én men, va xac dinh cac tinh chit hinh thai, sinh héa, va di
truyén cua chiing nay, qua d6 hoan thanh sang ché.

Ban chiat ky thuit ciia sang ché

Theo mot phuong an, sang ché dé xuat ching Bacillus licheniformis
CIJMPB283 méi tao ra enzym ti€u hoa va cé kha nang oxy hoa amoniac va axit
nitro.

Theo mdt phuong an, sang ché dé xuét san phéfn nudi cy chira dung dich
nudi cdy ching Bacillus licheniformis CIMPB283, dung dich ¢ ddc ctia né, hoic
vat liéu kho tir do.

Hon nita, theo mot phuong 4n, sang ché d& xudt ché phim probiotic chira
Bacillus licheniformis CJMPB283 hoic san phdm nudi ciy né.

Hon nita, sang ché dé xuét chat phu gia thirc 4n chin nudi chira ché phim
probiotic nay.

Ngoai ra, theo mdt phuong an, sang ché dé xuét chit loc sach nuéc cho
nganh nuoi tréng thay san, chira Bacillus licheniformis CIMPB283, dung dich nudi
céy nd, dung dich c6 ddc cia no, hodc vit liéu kho tir do.

Hon nita, theo mdt phwong 4n, sang ché dé cap dén phwong phap cai thién
chit lwong nudce cia trang trai c4 bang cach phun chét loc sach nudc vao trang trai
ca trudc hodc trong qua trinh xtr ly trang trai.

MBS ta vin tit cac hinh vé

FIG. 1 12 bidu dd thé hién cac két qua thu dugc bang viéc danh gid sé luong
lrong tiéu thu amoniac cia cac ching phan 1ap duoc dAu tién theo sang ché trong
moi truong chira amoniac.

FIG. 2 1a biéu d thé hién cac két qua thu dugc bing viéc danh gia sb lugng
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lugng tiéu thy axit nitro cuia céc chung phén 14p dugc dAu tién theo sang ché trong moi
trueong chira axit nitro.

FIG. 3 12 bidu b thé hién cac két qua thu dugc bang viéc danh gid kha ning
sinh trudng cla chung phén lép dugce 14n hai theo sang ché trong cac diéu kién ky khi
tuy y va ky khi.

FIG. 4 12 bidu db thé hién cac két qua thu dugc bang viéc danh gia tinh khéng
mudi ciia cac chung phan l4p duoc 14n hai theo séng ché,

FIG. 5 12 bidu dd thé hién cac két qua thu dugc bing viéc dénh gia hiéu qua
lam gidm amoniac ctia ching phan 14p 14n hai theo sang ché, phu thudc vao viéc danh
gia sy cai thién chét lugng nuéce trong bé nudce cua ca bet con.

FIG. 6 13 anh hién vi dién tir ctia chiing Bacillus licheniformis CIMPB283, ma
la chiing phéan 1ap dugc cudi ciing theo sang ché.

M ta chi tiét sang ché

Theo mdt phuong 4n, sing ché d& xudt ching Bacillus licheniformis
CJMPB283 méi tao ra enzym tiéu hoa va c6 kha nang oxy héa amoniac va axit nitro.

Cu thé, ching Bacillus licheniformis CIMPB283 theo séng ché duogc phén lap
tir diu twong 1én men, ma la thyc phim truyén théng ciia Han quc. Céc ddc tinh hinh
thai cia chuing theo sang ché 13, ching 13 Bacillus Gram duong (FIG. 6) va c6 trinh tu
16s rADN nucleotit dugc néu boi SEQ ID No: 1. Két qua ciia viéc phan tich trinh tu
nucleotit 13, chiing c6 muc do tuwong ddng 97% véi Bacillus licheniformis. Do d6, cac
tac gia clia sang ché da lwu giit ching Bacillus licheniformis CIMPB283 méi & Trung
tam nudi cdy vi sinh vat Han qudc (Korea Culture Center of Microorganisms) (361-
221, Hongje 1-dong, Seodamun-gu, Seoul), va dugc gan sb truy cap KCCM11270P
vao ngay 22 thang 3 ndm 2012.

Cu thé, chung dugc tao thanh tir dau twong 1én men trong qua trinh dong rin

trong 40 ngay, ma la thuc phim truyén thdng ciia Han qudc, va duge phan 14p trong
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mdi trudng thach truyén tim ndo (brain heart infusion - BHI). Chiing phén 18p dugc ¢
hoat tinh tuyét voi cuia enzym ti€u hoéa nhu amylaza, xenlulaza, va proteaza va c6 tinh
chit oxy héa amoniac va axit nitro. Ngoai ra, do chiing c6 thé sinh trudng trong didu
kién ky khi tity ¥ va yém khi va c6 tinh d khang mubi chéng lai natri clorua 10%, nén
ching c6 thé sinh trudng trong méi trudng cé chit lwgng nudc khac nhau. Ngoai ra,
cong sut loc nudc @3 duge danh gia trén ca bet con, va Kkét qua 13, hi€u qua kiém soat
amoniac trong bé nudi c4 bet 12 tuyét voi, va ty 1é tir vong thép.

Theo mdt phuong an khéc, sing ché d& xuit san phdm nubi cdy chira dung
dich nudi cdy cua ching phan 1ap dugc méi theo sdng ché, dung dich c6 dic clia no,
hodc vat liéu kho tir d6.

Ching phéan 1dp dugc méi theo sang ché c6 thé duoc nubdi ciy biang phuong
phép chung cho ching Bacillus. C6 thé sir dung moi trudng tu nhién hodc méi trudong
tbng hop 1am moi truong. Ngudn cacbon clia méi truong, vi dy, glucoza, sucroza,
dextrin, glyxerol, tinh bdt, hodc twong tu, co thé dugc st dung, va nguén nito, pepton,
dich chiét thit, dich chiét nAm men, men khd, d4u tuong, mudi amoni, nitrat, hop chét
chira nito hitu co hodc vo co khéc c6 thé dugc sir dung. Tuy nhién, sang ché khong bi
giéi han & d6. Pé lam mubi v6 co chira trong méi trudng, co thé sir dung magie,
mangan, canxi, sit, phospho, hogc twong tw, nhung khong bi giéi han & d6. Ngoai
nguc“m cacbon, thi nguén nito, va mudi v co, axit amin, vitamin, axit nucleic, va cic
hop chét ¢6 lién quan véi ching, c6 thé dugc thém vao moi trudong. Chung phén 1ap
duoc méi theo sang ché c6 thé dugc nudi cdy & nhiét do nam trong khoang tir 20°C
dén 40°C trong tir 12 git dén 4 ngay.

Cu thé, dung dich nudi cdy cuia chiing phén lap duge mdi c6 thé 1a dung dich
nubi cdy chira té bao vi khudn, hoic t& bao vi khudn thu dugc béng cach loai bo chét
nbi bé mit trén dich nudi cdy hoic co dic dung dich nudi cdy. Ché pham dung dich

nudi cdy co thé chira thém céc thanh phén c6 tic dung hiép lyc trén su sinh truéng
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Bacillus ciing nhu céc thanh phin cin cho viéc nubi cdy chung Bacillus. Do 6, ché
phim nay c6 thé d& duogc tao ra bai ngudi c6 hidu biét trung binh trong linh vuec.

Ngoai ra, ching c6 thé & trang thai 1ong hoic trang thai khd. Phuong phap 1am
kho c6 thé sir dung 13 phuong phap siy khi, phwong phap 1am khd tu nhién, phuong
phép sdy phun, va phuong phép siy dong kho. Tuy nhién, sang ché khéng bi gi6i han
& do.

Theo mdt phuong an khac, sang ché dé xuit ché phim probiotic chira ching
phan 1ap dugc méi theo sang ché hodc san phim nudi cly no.

Céc probiotic nim & thanh dudng tiéu héa dé ngan can vi khuén c6 hai dinh cu
va trc ché vi khudn gy bénh nhan 1én. Ngoai ra, enzym tiéu héa c6 loi dugc tao ra boi
cac probiotic ho trg hép thu va st dung chét dinh dudng, do do cai thién hiéu qua cua
thirc an.

Ché phdm probiotic theo sing ché c6 thé chwa Bacillus licheniformis
CJMPB283 véi lugng nim trong khoang tir 5 x 10* CFU/ml dén 5 x 10'° CFU/ml, cu
thé, ndm trong khoang tir 1 x 10° CFU/ml dén 1 x 10° CFU/ml.

Ché pham probiotic theo sang ché c6 thé con chira chit mang dugc dung va
duge bao ché cung voi chét mang, do d6 dugc tao ra nhu thirc dn va chét phu gia thuc
an chin nuoi.

Thuét ngir “chit mang dugc dung” dugce sir dung & ddy 1a chit mang hoic chét
pha loding ma khong kich thich sinh vt séng ciing khong trc ché hoat tinh sinh hoc va
tinh chit cta hop chit dugc ding. Chét mang dugc dung, ma dugc tiét trung hodc
thich hgp cho co thé séng, & dang ché phdm 16ng ciia cac probiotic, dung dich mudi
déng truong, nudc vO trung, nudc mudi dém, dung dich tiém albumin, dung dich
dextroza, dung dich maltodextrin, glyxerol, va hén hop cia it nhit mot trong s6 d6 ¢co
thé dugc st dung. Hon nira, néu cin, cac chét phu trg ndi chung khic nhu chét chéng

oxy héa, dung dich dém, chét khéng khuén, hoic tuong tu, co thé dugc thém vao.
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Ngoai ra, chit pha lodng, chit phén tan, chit hoat dong bé miit, chét két dinh, va chét
boi tron dugc bd sung thém vao d6, dé ché phdm probiotic ¢6 thé dugc bao ché thanh
dang ti€ém nhu dung dich nudc, hdn dich, nhii tuong, hodc tuong tu, vién tron, vién
nang, hat, hodc vién nén. Trong sang ché, chit két dinh, chit nhii hoa, chét bao quan,
va tuong tu, c6 thé duge thém dé van giit chét luong ciia ché phdm probiotic. C6 thé
thém vao axit amin, vitamin, enzym, chét tao mui vi, hop chét nito khong phai protein,
silicat, chit dém, chit dung dé chiét, oligosacarit, va tuong tu, dé 1am ting hiéu qua
ctia ché phim probiotic. Ngoai ra, ché phdm probiotic c6 thé con chira hdn hop thirc
an chin nudi, hoic twong tu, nhung khong bi gidi han & do.

Vi du cia duge phdm ding qua dudng miéng chira cac probiotic 1am hoat chit,
14 vién nén, vién ngdm, vién hinh thoi, hdn dich nuéc hodc dau, bot da bao ché hodc
hat, nhii tuong, va vién nang mém. P& bao ché cic probiotic thanh vién nén, vién nang,
hodc tuong tu, dugc phém c6 thé con chira chit két dinh nhu lactoza, sacaroza,
sorbitol, manitol, tinh bodt, amylopectin, xeluloza, hodc gelatin, t4& dugc nhu dicanxi
phosphat, chit 1am tan r nhu tinh bot ngd hoic tinh bdt khoai lang, chét bdi tron nhur
magié stearat, canxi stearat, natri stearyl fumarat, hodc sip polyetylen glycol. Trong
truong hop cta duge phidm dang vién nang, dugc phim c6 thé con chira chit mang
16ng nhu déu béo.

Theo mot phuong an khac, sing ché dé xuét chit phu gia thirc &n chin nudi
chira ché phim probiotic 1am hoat chit.

Thong thuong, Bacillus tao thanh céc ndi bao tir, do do bén dang ké v&i nhiét.
Do @6, chung Bacillus licheniformis CIMPB283 duoc phéan 13p méi c6 thé dugc bao
ché & dang chét phu gia thirc &n chin nudi va sau d6 tron véi thire dn chén nubi, hodc
thém tryc tiép vao thirc 4n chin nudi. Ching Bacillus licheniformis CIMPB283 dugc
chira trong thirc dn chén nuoi theo sang ché c6 thé & trang thai 16ng hodc trang thai

khd, va cu thé, & dang bot kho. Co thé sir dung phuong phép lam kho, phuong phap
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sdy khi, phuong phap 1am khé tu nhién, phuong phap siy phun, va phuong phap siy
dong kho, nhung khong bi giéi han & d6. Chung Bacillus licheniformis CIMPB283
theo sang ché c6 thé dugc tron vao dang bot véi ty 16 ham lwong nim trong khoang tir
0,05% trong lugng dén 10% trong luong, cu thé nam trong khoang tir 0,1% trong
luong dén 1% trong lugng tinh theo trong lugng ctia thirc an chin nubi. Ngoai ra, chét
phu gia thirc an chin nudi cho nudi tréng thiy san c6 thé con chira cac chat phu néi
chung c6 kha nang cai thi¢n kha ning bao quan ctia thirc dn chin nubi.

Trong sang ché, vi du ciia thirc &n chan nudi c¢6 thé bao gdm thirc n chan nudi
thuc vat nhu hat, ré va qua, san phém phu cuia qué trinh ché bién thuc phém, t4o, chét
x0, chét béo, tinh bot, ho bau bi, san phém phu ngii ce, hodc tuong tu, va thuc an
chin nudi dong vat nhu protein, vat liu vo co, chét béo, chét khoang, protein té bao
don, sinh vat phu du dong vat, bdt ca, hodc tuwong tur, nhung khong bi giéi han & do.

Chét phu gia thirc dn chiin nudi cho nudi trdng thiy san theo séng ché c6 thé
duoc ngdm, phun, hodc trdn vao, nhd d6 dugc thém vao thirc dn chian nubi dé nudi
trdng thily san va sau d6 dugc st dung. Céc loai ca, duge cho an thirc dn chin nudi
chira chét phu gia thirc &n chén nudi theo sang ché, co thé bao gém ca duoc nudi hoac
dong vat gidp xac, va cu thé hon, c4 bet, ca trap bién, tom, c4 rd phi, ca hi, luon, ca
hdi, hodc twong tw, nhung khong bi giéi han & d6.

Trong ché phdm thirc 4n chin nudi @8 nuoi trng thily san chira chit phu gia
thirc 4n chdn nudi theo sang ché, thi chét phu gia thitc &n chin nudi c6 thé dugc tron
vao v6i ham luwong nim trong khoang tir 0,05% trong lugng dén 0,5% trong lugng
tinh theo trong lugng kho ciia thire dn chin nudi dong vét.

Theo mdt phuong an khdac, sang ché d& xudt chit loc sach nu6c dé nudi trong
thity san, chita ching Bacillus licheniformis CIMPB283 lam hoat chét, va phuong
phép cai thién chét lugng nudc cia trang trai cd bing cach phun chit loc sach nuéc

trude hodc trong khi nudi & trang trai ca.
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Chung Bacillus licheniformis CIMPB283 duoc phén 1ap mdi theo sang ché c6
thé dwoc st dung dé 1am giam ham luong amoniac va axit nitro c6 trong mdi truong
nudi trng thiy san.

Céac loai c4, ma chit loc sach nuéc theo sang ché co thé dugc str dung & trang
trai cé, c6 thé bao gf‘)m ca hodc dong vat giap xéc, cu thé, ca bet, ca trap bién, tom,
tilapias, c4 hdi, luvon, c4 hdi, hodc trong tw, nhung khong bi gi6i han & dé.

Dé 1am chét loc sach nuéc theo sang ché, thi ching Bacillus licheniformis
CJMPB283 dugc phan 1ap mdi c6 thé duge bao ché & dang chét loc sach nuée, hogc
ching va/hoac ché phim probiotic c6 ‘thé dwoc phun truc tiép. Ching Bacillus
licheniformis CJMPB283 trong chit loc sach nuéc theo sang ché c6 thé & dang léng
hoic trang thai kho, va cu thé, & dang bot kho. P& lam phuong phap lam khé, c6 thé
stt dung phuong phap sdy khi, phurong phap lam kho tw nhién, phuong phap siy phun,
va phuong phap sdy dong khd, nhung khong bi giéi han & d6. Chung Bacillus
licheniformis CIMPB283 theo sang ché c6 thé duoc tron vao dang bot véi ty 1& ham
lwgng nim trong khoang tir 0,05% trong lugng dén 10% trong lugng, cu thé nim
trong khoang tir 0,1% trong lugng dén 1% trong luong tinh trén trong lugng thic an
chén nudi.

Pé l1am chit mang chip nhin dugc, ma dugce tiét tring hodc thich hop cho co
thé séng, trong chét loc sach nudc, c6 thé duoc sir dung dung dich mubi dﬁng truong,
nudc vo trung, nudc mubi dém, dung dich tiém albumin, dung dich dextroza, dung
dich maltodextrin, glyxerol, va hdn hop cia it nh4t mot trong s& d6. Ngoai ra, néu cén,
cac chit phu néi chung khic nhu chét chéng oxy hoa, dung dich dém, chét khéng
khuén, hodc twong tu, c6 thé dugc thém vao. Ngoai ra, chat pha loang, chat 1am phan
tan, chit hoat dong bé mat, chat két dinh, va chét boi tron ciing dugce thém vao do, dé
ché phém probiotic c6 thé dugc bao ché thanh dang tiém nhu dung dich nudc, hén

dich, nhii trong, hodc twong tu, vién tron, vién nang, hat, hodc vién nén.

-10-
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Loi ich ctia sang ché

Theo sang ché, ching Bacillus licheniformis CIMPB283 dugc phan 13p méi
c6 thé ¢6 hoat tinh tuyét voi clia enzym tiéu héa nhu amylaza, xenlulaza, va proteaza
va kha ning oxy héa tuyét voi véi amoniac va axit nitro, dé chung Bacillus
licheniformis CIMPB283 dugc phén 13p méi co thé cai thién chit lugng nuéc trong
khi nudi ca va tom.

Do d6, chung Bacillus licheniformis CIMPB283 m&i co thé duoc st dung lam
chét loc sach nudc cling nhu cac probiotic,
Vi du thyec hién sing ché

Duéi day, sang ché s& dugc mo ta cu thé qua cac Vi du. Tuy nhién, cic vi du
nay chi minh hoa sang ché, va pham vi cia sang ché khéng bi gi6i han & cac Vi du
nay.
Vi du 1: Phan 14p chung oxy héa amoniac va axit nitro

(1) Bao ché méu va phan 1ap ching

Céc ching c6 ngudn gdc tir céc sin pham d4u tuong 1én men t6t nhu bot nhéo
dau tuong, diu twong 1én men, nudc tuwong, hodc twong tu, ma 1a thuc phém truyén
théng ctia Han quéc dugc phan 1dp 1am mAu. Cac mau dugc lan truyén trén moi
treong thach BHI (Difco, My) v6i dung dich NaCl 3% va sau d6 nudi ciy & 37° trong
24 gid. Céac ching phéan lap dugc tu mdi miu dwgc nhom tiy theo cac két qua thu
duge bing cach quan sat cac khuin lac. Khuén lac dugce phan 14p dugc tai phan lap
bing phuong phap truyén va nudi céy khuén lac chon loc trong méi trudng méi ba lan,
va cac ching nudi cdy tinh khiét dugc dit vao mdi trudong chira 20% glyxerol va bao
quan & -70° hogc nho hon.

(2) P4nh gia sy oxy hoa amoniac va axit nitro

Dé phan 1ap cht yéu céc chiing oxy hoa amoniac va axit nitro, ma la nguyén

nhan chinh gdy 6 nhiém ngudn nudc, sy oxy hda amoniac va axit nitro dugc danh gia.
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Pé danh gia sy oxy hoa amoniac, moi trudng ion chira amoniac ((NH4),SO4
4,95¢g/L, K,HPO, 8,82g/L, MgSOy4(dung dich 1M) 1,Iml/L, CaCly(dung dich 1M)
0,3ml/L, FeSO4(dung dich 30mM) 0,5ml/L, CuSO4(dung dich 50mM) 0,04ml/L,
NaH,PO, 0,7g/L, 5%(W/V) Nay,COs khan 12ml/L) va mdi trudng ion chira axit nitro
(CaCl, 0,01g/L, MgSO, - 7TH,0 0,1g/L, EDTA 1,4mg/L, FeSO, * TH,O Smg/L,
H,S04 0,5 Wé/L, NayMoO, * 2H,O 0,05mg/L, MnCl, - 4H,0 0,1mg/L, CoCl, -
6H,0 0,00lmg/L, ZnSO, * 7H,0 0,05mg/L, CuSO4 - 5H,O 0,0lmg/L, NaNO,
0,21g/L, K,HPO, 0,3mg/L) dugc bao ché. Chung phén lap dugce (0,01%) duge tiém
vao 5ml hai méi trudong duge bao ché nhu néu & trén va sau d6 nudi cdy & 30° trong
14 ngay. Sau khi cic dung dich nubi cdy duoc ly tim va 1ml méi chét ndi trén bé
mit cia dich nudi cdy dugc chiét, mot chit chi thi (axit sulanilic, N,N-dimetyl-1-
naphylamin) cho phép mau dugc thay dbi khi axit nitro tdn tai duoc bd sung 100pL.
Chét néi trén bé mat dich nudi ciy ma chat chi thi dugc thém vao da dugc phan img &
25° trong 10 phut, va dwgc quan sat bing thi gidc 1a liéu c6 sw thay d6i mau hay
khong. Trong trudong hop axit nitro tdn tai hodc duoc tao thanh, thi mau ctia dung dich
nudi cdy bi dbi thanh mau tim dim, va trong trudng hop axit nitro khong c6 hodc
dugc tiéu thy, thi khong quan sat thiy sy thay di mau.

Khoang 1000 chiing phén 14p dugc dugc dénh gid, trong d6 7 ching oxy hoa
c4 amoniac va axit nitro, 2 chiing ¢ hiéu qua phén hity amoniac tuyét voi, va 1 ching

c6 hiéu qua phan huy axit nitro dugc lya chon nhu dugc néu trong Bang 1.

[Bang 1]
S6 ching su oxy hda amoniac | su oxy héa axit nitro

102 + +
109 + +
251 +++ +
253 + +
268 +++ +
283 + +
296 + +
303 +++ +
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396 +++ ++
462 +++ +

Vi dy 2: Panh gié in vitro vé su oxy hoa amoniac va axit nitro

(1) Panh gia dinh lugng amoniac cho chung dugc lya chon ban dau

Pé danh gia hiéu qua lam gidm amoniac phu thudc vao sy oxy héa amoniac
boi ching phan 1ap duge ban dau, lrgng tiéu thu amoniac duge dinh lugng trong méi
treong chira amoniac.

10 chung phén 1ap dugc d4u tién (0,1%) dugc tiém vao moi truong 16ng BHI
mdi ching va sau d6 nudi cdy & 37° va 200 vong/phut trong 15 gid, do d6 kich hoat
cac ching. Ching da kich hoat (1%) duoc tiém vao mdi truong chira amoniac
((NH4),S04 0,5g/L, NaH,PO, 13,5¢/L, K,HPO, 0,7g/L, MgSO, - 7TH,0 0,1g/L, CaCl,

- 2H,0 0,18g/L, NaHCO; 0,5¢g/L, FeCl; - 6H,0 0,014g/L, glucoza 0,5g/L) va nudi

cy & 37° va 200 vong/phit. Trong qua trinh nudi cdy, dung dich nuoi ciy dugc nudi
cly trong 6, 12, 24, va 36 gid dugc chiét va ly tAm. Sau d6, chi cac chét ndi trén bé
mit dich nudi ce‘iy dugc thu hdi. Luong amoniac con lai trong chét ndi trén bé mit
dich nuéi cdy dugc thu hdi duge dinh lugng.

Két qua 1a, da khing dinh ring ham lugng amoniac trong chat ndi trén bé mat
dich nuéi cdy bi giam trong t4t ca 10 chiing phan 14p dugce nhu duge néu trong FIG. 1.
Cu thé, trong trudng hop cac ching sb 283, 296, 303, va 396, ham lugng amoniac
giam nhanh sau 6 gi0, twong Ung véi bude nudi cdy diu tién. Pé khing dinh rang
amoniac dugc oxy hoa va tao thanh axit nitro, chét chi thi cho phép thay d6i mau khi
axit nitro tdn tai duge thém vao va phan ing mau dugce quan sat. Két qua 13, khong
quan st thdy sy thay déi mau trong budc dAu tién, nhung trong m&i mau dugc chiét
khi viéc nudi céy két thac, mau cia tit ca chét ndi trén bé mat dich nuoi ce“’ly bi dbi
thanh mau tim dam. Do d6, dugc danh gié cao la tat ca chung phan lap dugc dau tién

oxy héa amoniac thanh axit nitro.
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(2) Panh gia dinh Iwgng axit nitro cho ching phan l4p dugc dau tién.

Pé danh gia hiéu qua 1am gidm axit nitro phu thudc vao sy oxy héa axit nitro
bdi chung phan 14p duoc diu tién, luong tiéu thy axit nitro dugc dinh lugng trong moi
truong chira axit nitro.

10 ching phén lap dugc dau tién (0,1%) dugc tiém vao méi truong 1ong BHI
va sau d6 nudi cdy & 37° va 200 vong/phut trong 15 gid, do d6 kich hoat céc chung.
Chung kich hoat (1%) dugc tiém vao moi truong chtra axit nitro (NaNO, 0,5g/L,
NaH,PO, 13,5g/L, K,HPO, 0,7g/L, MgSO, - TH,O 0,1g/L, CaCl, * 2H,0 0,18¢g/L,
NaHCO; 0,5g/L, FeCl; * 6H,0 0,014g/L, glucoza 0,5g/L) va nudi ca‘iy & 37° va 200
vong/phut. Trong qué trinh nu6i cdy, cac dung dich nudi cdy dugc nudi cdy trong 6, 9,
12, 24, va 30 gid duge chiét va ly tdm. Sau d6, chi cac chét ndi trén bé mit dich nudi
cdy dugc thu hdi. Luong axit nitro con lai trong chit ndi trén bé mat dich nuodi céy
dwoc thu hdi dugc dinh lugng,

Két qua 13, c6 thé khing dinh ring ham lwong axit nitro trong chét ndi trén bé
mit dich nudi cdy giam dbi vai tat ca 10 ching dugc Iya chon nhu dugc néu trong FIG.
2. Cu thé, trong truong hop cdc ching s6 102, 109, 251, 253, va 268, ham luong axit
nitro giam nhanh sau 6 gio, twong tmg véi budc nudi cdy ddu tién. Dé danh gid liéu
axit nitro bi oxy héa hay khong, chat chi thi cho phép thay dbi mau khi axit nitro ton
tai dugc thém vao, va phan ng mau dugc quan sat. Két qua 13, mau tim ddm dugc
quan sét trong méi trudng ban dAu, nhung trong m&i mau dugce chiét khi viée nudi chy
két thuc, thi mau cia chét ndi trén bé mit dich nudi cdy khong bi dbi. Do d6, dugc
d4nh gi4 cao rang chiing phan 13p dugc ban d4u oxy hoa axit nitro, vi viy khong co
axit nitro.

(3) Panh gié kha nédng ting trudng

Lam moi trudong chat ludng nuéce, cac didu kién hiéu khi, ky khi tuy y, va ky,

khi cling t6n tai, va cu thé, khi quy trinh anammox (quy trinh trong d6 amoniac bi oxy
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hoa thanh axit nitric dudi diéu kién ky khi) tién hanh trong diéu kién ky, khi, thi quan
trong 1a cic chung phan 1ap duoc co thé tang trudng trong nhiéu diéu kién khac nhau.
Do d6, kha nang ting trudng cia 10 ching phén lap dugc ban d4u dugc danh gia trong
céc diu kién ky khi tiry y va ky khi.

10 ching phan 1ap duoc ban diu (0,1%) dugc tiém vao mdi truong 16ng BHI,
va sau d6 nudi cdy & 37° trong céc diéu kién ky khi tily ¥ va ky khi trong 24 gio. Phan
16n chuing phén 14p dugc ting truéng trong cd hai diéu kién ky khi tily y va ky khi, va
cu thé, trong trudng hop céc ching s6 253 va 268, kha ning ting trudéng trong diéu
kién ky Kkhi 1a tuyét voi, va trong truong hgp ching s6 283, kha ning ting trudng
trong didu kién ky khi tiy y 1a tuyét voi nhét (FIG. 3). Do d6, céc ching sb 253, 268,
va 283 c6 kha nidng ting trudng tuyét voi trong diéu kién ky khi tity y va ky khi dugc
phan 1ap 14n hai.

(4) Panh gi4 tinh khang muébi

Pé danh gi4 hoat tinh clia chung trong nudc ngot va nude bién, kha ning ting
trudng cua chung phén lap 14n hai dugc danh gia trong moi trudng chira natri clorua.

Ba chiing tmg vién dugc phén 14p (0,1%) dugc tiém vao cic mdi trudng long
BHI chira 0%, 3%, 5%, va 10% natri clorua va nudi céy & 37° va 200 vong/phut.
Trong qua trinh nudi ciy, mbi mau dugc nudi cy trong 8, 10, va 22 gitr dugc chiét, va
do d6 hap thu ciia chiing.

Két qua 13, dd khing dinh ring nhu dugc néu trong FIG. 4, tit ca ba ching
tiing trudng trong mi trudng chira 3% natri clorua. Cy thé, trong trudng hop chiing s6
283, kha ning ting trudng trong méi truong chira 5% natri clorua 1a tuyét voi so voi
ching khéc. Do d6, dugc danh gia ding 1a ba ching phan 18p duoc 14n hai, cdc ching
sb 253, 268, va 283, ¢ thé duogc dung trong didu kién nuéc bién ciing nhu diéu kién
nudc ngot.

Vi du 3: Déanh gia in vivo va phan 1ap ching cubi cling
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Panh gia kha nang cai thién chét lwong nuéc ciia 3 ching phan 1ap dugc lin
hai dugc thuc hién & trang trai ca bet con. Ca bet con dugce cho an véi thirc dn chan
nudi ban sin dé théa man va phan phéi ngiu nhién trong bé chira nudc thi nghiém
(64L). Sau khi phan phéi cac thi nghiém, nuéc nong nghiép trong t4t ca cac bé nuéc
thir nghiém déu dugc thu hdi. Sau d6, 50ml nuéc ndéng nghiép duge 14y mau trong
mdi thiing nuéc sau 0, 24, 48, 72, 92, va 102 giv. Chung duoc lya chon 14n hai dugc
pha loang dén khoang 1x10° CFU/3ml va sau d6 dat vao bé nuéc mdi 24 gio trong 5
ngay. Trong cac nhém dbi chung, ciing mdt lugng nudce bién dugc dua vao dé. Sau
khi chiét mAu, ndng do amoniac dwgc phén tich, va miu nude bién con lai sau khi
phan tich dugc bao quan & -20°. Sau d6, miu nudc bién di bao quan dugc sit dung dé
phén tich nitrit va nitrat. pé phén tich chét lugng nudc, ba loai amoniac, nitrit, va
nitrat dugc phan tich. Thyc hi¢n phén tich bing cach sir dung may phan tich chit
lvong nuéc (RQflex 10, Merck, Prc) sau khi cho cac mAu nude bién phan tng twong
g voi thubc thir ciia Kit.

Két qua 13, sau 72 gio, hiéu qua cua viéc loai bé amoniac dugc trinh bay (FIG.
5), va sau 120 gid, hiéu qua con ting 1én. Sau 140 gio, ca bet bét dau chét do ngd doc
amoniac trong tit ca cac bé nudc. Trong sé ba ching dugc Iya chon 14n hai, thi céc
ching s6 253 va 283 c6 hiéu qué loai bé amoniac cao ding ké va tir vong cling gidm
so v6i cac nhom dbi chimg. Do d6, c6 th8 danh gia ding riang viéc thém ching oxy
héa amoniac va axit nitro vao nuéc néng nghiép (nudc dugce str dyng nudi cé (ca bet))
¢6 thé tiang ty 1¢ sdng sét ca. Cubi cing, ching s6 283 ¢6 hiéu qua loai bé amoniac va
kha ning ting trudng tuyét voi trong cac diéu kién ky khi ty y va ky khi dugc phén
lap.

Vi du 4: Xéac dinh chiing phan 1ap dugc va nghién ciru déc tinh hinh théi va hoa sinh
cua nd

(1) Nghién ctru tinh chét hinh thai va sinh hoa
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Thuc hién nghién cru hinh thai va sinh hoa dé xac dinh ching phén 14p dugc
cubi cing. Cac dic diém hinh thai nhu sau. Ching 13 ching Gram dwong, va da khing
dinh ring ching 12 bacillus tir anh hién vi dién tir (FIG. 6). D& phan tich tinh chét sinh
hoéa, miu chiing 1én men duong dugc phén tich bang céach st dung hé API 50 CHB

(Biomerieux, Phép).

[Bang 2]
Nh6m d6i chimg - Esculin +
Glyxerol + Salixin +
Erythritol - Xenlobioza +
D-Arabinoza - Maltoza +
L-Arabinoza + Lactoza -
Riboza + Melibioza -
D-Xyloza + Sacaroza +
L-Xyloza - Trehaloza +
Adonitol - Inulin +
B-Metyl-Xylosit - Melezitoza -
Galactoza + D-Rafinoza +
D-Glucoza - Amidon +
D-Fructoza - Glycogen -
D-Manoza + Xylitol -
L-Sorboza - B-Gentiobioza +
Ramnoza - D-Turanoza -
Dulcitol - D-Lyxoza -
Inositol + D-Tagatoza -
Manitol + D-Fucoza -
Sorbitol + L-Fucoza -
a-Metyl-d-manosit - D-Arabitol -
a-Metyl-glucosit - L-Arabitol -
N-axetyl glucosamin - Gluconat -
Amygdalin - 2-xeto-gluconat -
Arbutin - 5-xeto-gluconat -

+: duong, -: 4m

(2) Xéc dinh vi khuén

Pé x4c dinh chinh x4c ching, thuc hién phwong phap phat sinh loai phan tr
bang cach st dung trinh tw ADN nucleotit. Dé phan tich trinh ty nucleotit, gen 16s
rADN dugc khuéch dai bang cach sir dung hdn hop so bd phan ung day chuyén

polymeraza (polymerase chain reaction - PCR) (Bioneer, Han qudc), toan by doan mdi
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27F  (5'AGAGTTTGATCMTGGCTCAG3": SEQ ID No: 2) va 1492R
(5GGYTACCTTGTTACGACTT3': SEQ ID No: 3). Téng lugng dung dich phan tng
duge dat & 20444, va thuc hién PCR trong 30 vong & 94° trong 1 phut, 56° trong 1 phut,
va 72° trong 1 phut. Sau do6, trinh ty ADN nucleotit da khuéch dai dugc phén tich.
Trinh trr 16s rADN nucleotit dugc phén tich cua ching phén 14p duge duoc biéu dién
béi trinh ty SEQ ID No: 1. Két qué ctia viéc phan tich, ching ¢6 muc do twong dong
96% v6&i Bacillus licheniformis. Do d6, ching phan 18p dugc goi la Bacillus
licheniformis CIMPB283 va chung moi theo sang ché duoc giri vao trung tAm nudi
céy vi sinh vat Han quéc (Korea Culture Center of Microorganisms) (sb truy cap
KCCM11270P) vao ngay 22 thang 3 ndm 2012.
Vi du 5: Phan tich tinh chét probiotic ctia Bacillus licheniformis CIMPB283

(1) Hoat tinh enzym tiéu hoa

1) Chiét dung dich enzym tho

Sau khi nudi cdy ching phan 1ap dugc trong méi truong 1ong BHI trong 24 gio,
mirc d§ phan huy co chit dugc phén tich bing cach st dung dung dich nudi cdy lam
dung dich enzym thé va moi truong chira co chit twong tng twong mg véi mdi
enzym.

2) Hoat tinh proteaza

Didu ché mdi truong men méc (yeast mold - YM) (Difco, M) chira 2% sita da
tich bo (Sigma, My). Sau khi xuét hién dém 24 mdi dung dich enzym tho da chiét
trén mdi trudng co chét, thi phan tng duoc thuc hién & 37° trong 15 gio, va sau d6 do
hoat tinh enzym bang mirc do tao thanh ving tréng.

3) Hoat tinh xenlulaza

Moi truong YM chira 1% co chét carboxyl metyl xeluloza (carboxyl methyl té
baoulase - CMC) duoc diéu ché. Sau khi xuit hién dém 2p4 mdi dung dich enzym

thd da chiét trén mdi moi truong co chét, phan tmg duoc thuc hién & 37° trong 15 gio,
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Sau d6, chit phan tng dugc nhuém bang cach st dung 0,2% dung dich d6 nuée
Congo trong 30 phut, va sau d6 lam mAit mau bang cach st dung dung dich nuéc NaCl
IM. Hoat tinh enzym dugc do béng mirc d0 hinh thanh vung tréng duoc tao ra boi su
phén huy co chét xung quanh enzym tho.

4) Hoat tinh amylaza

Moi truong YM chira 1% co chét tinh bot hoa tan duge duge diéu ché. Sau khi
hién dém 34mdi dung dich enzym tho da chiét trén moi trudng co chét, thi phan tng
dugc thuc hién & 37° trong 15 gio. Chét phan tng duge nhuém bing cach st dung
dung dich nudc chira 0,1% I, va 2% KI, va sau d6 hoat tinh enzym duoc do bﬁng muc
d6 hinh thanh ving tréng dugc tao ra bing cach phan hity co chit xung quanh enzym
tho.

Chung Bacillus licheniformis CIMPB283 dugc phén 1ap cudi ciing c6 cac hoat
tinh ciia enzym tiéu héa (proteaza, amylaza, va xenlulaza) nhu dugc néu trong Bang 3.
Cu thé, chung Bacillus licheniformis CIMPB283 c6 hoat tinh proteaza tuyét voi.

[Bang 3]

.Proteaza Amylaza Xenlulaza
CJMPB283 +++ ++ ++

-: khong c6 hoat tinh, +: ¢6 hoat tinh, ++: hoat tinh tuy€t voi, +++: hoat tinh tuyét voi

dang ké

(2) Kha nang hinh thanh ndi bao tir

Bacillus tao thanh cac ndi bao tir dé tdn tai dudi su cing thing nhu can kiét
mot hodc nhiéu chét dinh dudng can thiét, hodc twong tw. Do cac ndi bao tir ¢ tinh
khang lai cac didu kién khic nghiét nhu tia cyc tim, sdy kho & nhiét do cao, sdy kho &
nhiét do thép va ap suét cao, hodc twong tw, nén viéc tao thanh céc ndi bao tir 1a quan
trong dé duy tri ty 1& sdng sét ciia bacillus. Do d6, ching Bacillus licheniformis
CJMPB283 dugc nudi ciy trong mot khoang thoi gian dai, va kha ning hinh thanh ni

bao tir ciia nd dugc xac nhan.
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Chung (0,1%) duoc cdy vao méi truong 1ong BHI va nudi cdy & 37° va 200
vong/phit trong 24 va 48 gid. Dung dich nudi cdy & médi thoi diém dugc lan tran trén’
mdi truong thach BHI, va dém tong s6 té bao. Ngoai ra, dung dich nudi cly duoc xir
Iy bing nhiét & 95° trong 10 phit dugc lan tran trén mdi truong thach BHI, va dém sb
luong ndi bao tir.

Nhu dugc néu trong Bang 4, c6 thé danh gia dung ring khi Bacillus
licheniformis CIMPB283 dugc nudi ciy trong 24 gid, ty 1 hinh thanh ndi bao tir 12
khoang 24,5%, va khi Bacillus licheniformis CIMPB283 dugc nubi ciy trong 48 gio,
thi ty 1 hinh thanh noi bao tr 12 100%. Ching Bacillus licheniformis CIMPB283 theo
séng ché c6 kha ning tao thanh ndi bao tir tuyét voi khi dugc nuodi cdy trong 48 gid
hoiic nhidu hon, dé ching Bacillus licheniformis CIMPB283 1am céc probiotic ¢6 thé
van giit ty 1é séng st cao.

[Bang 4]

Thoi gian nudi cay

Tong so té bao

S6 Iugng ndi bao tir

Ty 1€ tao thanh ndi

(CFU/ml) (CFU/ml) bao tir (%)
24 gioy 1,1x10’ 2,7x10° 24,5%
48 gioy 1,5x10° 1,5x10° 100%

Chung Bacillus licheniformis CIMPB283 méi theo sang ché c6 hiéu qua tuyét
voi tao ra enzym tiéu héa nhu amylaza, xenlulaza, va proteaza va kha nang oxy hoa
tuyét voi vdi amoniac va axit nitro, dé chung Bacillus licheniformis CIMPB283 méi
c6 thd c6 hiéu qua probiotic va cai thién chit lugng nudce khi nudi ca hogc loai gidp
xac. Do @6, chung Bacillus licheniformis CIMPB283 méi ¢ thé duogc sir dung lam

chét loc sach nuée ciing nhu 14 cac probiotic.
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YEU CAU BAO HQ

1. Chung Bacillus licheniformis CJIMPB283 (sb truy cap KCCM11270P) tao ra mot
hodc nhidu enzym tiéu hoéa 14 proteaza, xenluloza va amylaza va c6 kha ning oxy héa
amoniac va axit nitro.

2. San phadm nubi ciy cta ching Bacillus licheniformis CJMPB283 1a mét trong sb
cac san phim dugc chon tir nhém gbm dung dich nuéi cdy ching Bacillus
licheniformis CIMPB283, (sb truy cdp KCCM11270P), dung dich cd dic cua no, va
vat li¢u kho tir no.

3. Ché pham probiotic chira ching Bacillus licheniformis CIMPB283 (sb truy cap
KCCM11270P) theo diém 1 hodc san phim nuéi ciy theo diém 2.

4. Chét phu gia thirc in chdn nudi d& nuoi trdng thiy san chira ché phdm probiotic
theo diém 3.

5. Chét loc sach nuéc dé nudi trdng thily san chtta chung Bacillus licheniformis
CIMPB283 (sb truy cap KCCM11270P), dung dich nudi cdy né, dung dich c6 dic cia
nd, hodc vét liéu kho tir no.

6. Phuong phép cdi thién chét luong nuéc cla trai nudi ca, trong d6 phuong phap nay
bao gdm budc phun chét loc sach nudc theo diém 5 truéc hodc trong khi nudi cé &

trang trai ca.
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m Dieu kién ky, khi tuy y 12 gi¢r
B Diéu kién ky khi tly y 24 gior
@ Diéu kién ky khi 24 gior
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DANH MUC TRINH TU

<110> Tap doan CJ CHEILJEDANG

<120> CHQNG BACILLUS LICHENIFORMIS CJMPB283 VA CHE PHAM PROBIOTIC
CHUA CHUNG NAY

<130> P13-5035

<150> KR 10-2012-0035434
<151> 2012-04-05

<160> 3

<170> Théng tin patent Han quéc 2.0

<210> 1

<211> 1068

<212> ADN

<213> Bacillus licheniformis

<400> 1

cttcggegge tggetectaa aggttaccte accgactteg ggtgttacaa actctegtgg 60
tgtgacgggc ggtgtgtaca aggeceggga acgtattcac cgeggceatge tgatcegega 120
ttactagcga ttccagettc acgcagtcga gttgecagact gegatccgaa ctgagaacag 180
atttgtggga ttggcttaac ctcgeggttt cgetgecctt tgttetgtee attgtageac 240
gtgtgtagee caggtcataa ggggcatgat gatttgacgt catccccace ttectecggt 300
ttgtcaccgg cagtcacctt agagtgccca actgaatget ggecaactaag atcaagggtt 360
gegctegttg cgggacttaa cccaacatct cacgacacga getgacgaca accatgeace 420
acctgtcact ctgececcga aggggacgte ctatctctag gattgtcaga ggatgtcaag 480
acctggtaag gttcttcgeg ttgettcgaa ttaaaccaca tgetccaceg cttgfgcggg 540
cceecgteaa ttectttgag tttcagtett gecgaccgtac tceccaggeg gagtgettaa 600
tgegttagcet geageactaa ggggeggaaa ceecectaaca cttageacte atcgtttacg 660
gcgtggacta ccagggtatc taatcctgtt cgetccecac getttegete ctcagegtca 720
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gttacagacc agagagtcgc cttcgecact ggtgttecte cacatctcta cgeatttcac
cgctacacgt ggaattccac tetcctette tgeactcaag ttccecagtt tccaatgace
ctcceeggtt gagecggggg ctttcacatc agacttaaga aaccgectge gageccttta
cgcccaataa ttccggacaa cgettgecac ctacgtatta ccgeggetge tggeacgtag
ttagcegtgg ctttctggtt aggtaccgtc aaggtaccge cctattcgaa cggtacttnt
cttccctaac anagagcttt acgatccgaa aaccttcatc actcacge
<210> 2
<211> 20
<212> PRT .
<213> doan moi
<400> 2
Ala Gly Ala Gly Thr Thr Thr Gly Ala Thr Cys Met Thr Gly Gly Cys
1 5 10 15
Thr Cys Ala Gly
20
<210> 3
<211> 19
<212> PRT .
<213> doan moi
<400> 3
Gly Gly Tyr Thr Ala Cys Cys Thr Thr Gly Thr Thr Ala Cys Gly Ala
1 5 10 15
Cys Thr Thr
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