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TT8.5.
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Linh vic k§ thuit dwoc dé cip

Sang ché thude linh vyc sadn xuat ché pham vi sinh vat. Cu thé 1a sang ché dé
cip dén quy trinh san xuat ché pham dang bot cta vi khuan Virgibacillus campisalis
TT8.5 ¢6 kha ndng phan giai histamin trong qué trinh san xuat nudéc mam truyén
thong.

Tinh trang ky thuat ciia sang cheé

Histamin 1a mot amin sinh hoc (cic hop chét chita nito, khéi luong phan tir
thip va c6 hoat tinh sinh hoc), c6 cong thirc phén tir 1 CsHoN3, danh phap hoa hoc 1a
2-(3H-imidazol-4-yl)etanamin. N6 1a 1 hop chit di vong, ¢6 2 nhém amin (diamin),
dang tinh thé, d& hut 4m, nhiét d6 néng chay 83,5 °C, nhiét d9 sdi 209,5°C, d& hoa tan
trong nudc va etanol, tan rat it trong dietyl ete.

Trong co thé nguodi, histamin 1a mot chit noi sinh duoc tao ra mot cach tu
nhién qua quéa trinh decarboxyl hoa axit amin histidin véi su xtic tdc cua histidin
decarboxylaza. Enzym nay chi dugc téng hop khi can thiét va bj phan huy ngay khi
lwong histamin ndi sinh duoc sinh téng hop di (xem Béo cdo cia FAO-WHO. 2013.
Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other
Biogenic Amines from Fish and Fishery Products, July 23-27, 2012. Rome, Italy:
FAO). Histamin c6 thé dugc tim thiy trong cac té bao mast, tip trung nhidu & mii,
miéng, thanh mach mau, v.v.. Hop chit ndy tham gia vao khoang 23 chirc ning sinh ly
nhu diéu chinh nhiét d va trong luong co thé, kiém soat gidc ngu va su tinh tdo, tiét
axit & da day, lam lanh vét thuong, lam giam huyét ap, v.v (xem Noszal, B. et al.,
"Histamine: fundamentals of biological chemistry" (2004), In Falus, A.; Grosman, N.;
Darvas, Z. Histamine: Biology and Medical Aspects, Budapest: SpringMed. pp. 15—
28).

Histamin ndi sinh & néng d6 nhit dinh cin thiét cho chic ning sinh Iy binh
thudong nhung histamin x4m nhép vao co thé véi liéu luong 16n s& gdy doc cho mot
loat cac co quan trong co thé. Ngo doc histamin thuong gay ra cac triéu ching nhu sb
mili, hen suyén (do co thit phé quan), ndi mé day, phat ban, ngira, phi (mi méit, mdi
sung hup), 1am viém, dé két mac mét, gay su tiét qua do dich vi & da day, tiéu chay,
dau dau, ndbn ma, gdy gidn mach, ha huyét ap, tim dap nhanh va co thét tim (Mah va
cong su, Charactrization of biogenic amine-produccing microorganisms isolated from
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Myeolchi-Jeot., Korean slated and fermented anchovy, Journal of Microbiology and
Biotechnology, vol 13, pp. 362-699, 2003).

Histamin trong thuc phidm dwgc hinh thanh béi sy tich nhém a-carboxyl ra
khoéi axit amin histidin. Histidin 1a mdt trong céc axit amin khong thay thé ma co thé
ngudi khong tu tdng hop, dugc cung cip tir thire n. Histidin thuong duge tim thay
trong thuc phém nhu c4, thit, tring va cic san phém tir stta. Su tach nhém carboxyl
clia axit amin dién ra do hoat dong cua enzym decarboxylaza c6 trong nguyén liéu
hodc do céc vi sinh vat sinh ra (xem Shalaby, A.R., Significance of biogenic amines to
food safety and human health, Food Research International 29, pp. 675-690, 1996).
Céc vi sinh vat nay c6 thé c¢6 sin trong nguyén liéu hodc xuét hién trong qua trinh xir
ly nguyén li€u va trong qué trinh ché bién thyc phdm. Trong cic san phim 1én men tir
c4, histamin dugc hinh thanh v6i ham luong 16n. Nguyén nhén c6 thé 1a do diéu kién
1én men da d4p tng cc yéu cu can thiét cho sy sinh histamin nhu mirc do sin c6 cla
axit amin histidin tu do, su hién dién cua vi khun sinh enzym decarboxylaza, va céac
diéu kién cho phép su phat trién cia vi khuin nay. Ham luong histamin rit cao duoc
ghi nhan d6i voi cac loai nudc mam khac nhau, nhw 200-600mg/L trong nude mam
Thai, 1380mg/LL trong nudc mim Han Qudc (xem Brillantes va Samosorn,
Determination of histamine in fish sauce from Thailan using a solid phase extraction
and high-performance liquid chromatography, Fisheries science 67, pp. 1163-1168
(2001)), nuéc mam nukazuke & Nhat 383-1172mg/L (xem Kuda va cdng su 2012).
Céc san phim nudc miam thuong mai dugc tim thdy c6 ham luong histamin dao dong
tr 100 dén 1000mg/kg. Nhu véy, nhiéu san pham nuéc mam hién nay chira ham
lwong histamin vuot qua tiéu chuan.

Nudc mim truyén thdng ctia Viét Nam 14 mot san phim 1én men dai ngay tir c4
bién, duoc sir dung nhu mét loai gia vi. N6 duge coi 1a mot ngudn protein va céc axit
amin quan trong. Theo médt sd bao céo, nuéc mim cia Viét Nam c¢6 ham luong

histamin dao dong tr khodng 700 - 3.000 mgkg (xem
hitp://www.vusta.gov.vi/News/tintuc/tinhoatdong/2013/04/25 .aspx, 15/04/2013).

Theo bao Tién Phong online, ngay ca nudc mam c6 chét luong tdt nhét 12 nwéc mim
Pha Quéc ciing ¢6 t6i 60-70% mau nudc mim dem phén tich vuot qué chi tiéu nay
(http://www tienphong.vn/kinh-te/chao-dao-thuong-hieu-nuoc-mam-phu-quoc-
640623.tpo, 09/08/2013). O nudc ta, nudc mam truyén thdng dugc san xuit & nhidu
tinh thanh doc theo bo bién dai hon 3200 km véi khoang 2.800 co s& san xuét, san
luong 1é€n téi hon 215 trigu lit /ndm, gié tri dat hon 4.800 ty dong.

Viét Nam cing véi Thai Lan 12 hai nu6e san xuét nude mim 16n nhét thé gi6i.
Trong do, nhidu nhan hidu nuéc mim caa Viét Nam c6 chét luong ndi trdi hon so véi
san phdm cta Thai Lan vé ca thanh phan hoa hoc (ham lugng nito téng s6 va nito
amin) cling nhu vé huong, vi. Tuy nhién, san lugng xuit khiu nudec mim coa Viét
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Nam ludn thap hon rat nhidu so v6i Thai Lan. Theo Chat lwong Viét Nam online, hién
nay, san luong xuét khau nuéc mim cia Viét Nam chi chiém khoang tir 3-5% so v&i
san luong san xudt, mang vé& gid tri ngoai té chi khoang 15 triéu USD
(http://vietq.viymoi-nam-viet-nam-tieu-thu-2 1 5-trieu-lit-nuoc-mam-xuat-khau-mang-
lai-15-trieu-usd-d105312.html, 11/10/2016).

Nguyén nhan chinh cta san lwgng xuét khau thép 1a do ching ta chua xay dung
duogc thuong hidu nudc mim Viét Nam & nu6e ngodi. Hién nay, nha nuéc ciing nhu
cac Hiép hoi nuéc mdm & mot sé ving mién dang xic tién cong viéc nay. Ngoai ra,
mdt van d& quan trong khac 14 nuéc mam truyén thong ciia Viét Nam thuong gip rao
can k§ thuat véi mot sb chi tidu chat luong vuot qua tidu chuén qudc té. Mot trong
nhiing chi tiéu chat luong quan trong 1a ham lwong histamin. Theo tiéu chuin Codex
302-2011 danh cho nudc mém cia Uy ban tiéu chudn thuc pham qudc té, histamin
duoc coi 12 mot mbi nguy trong nuéec mim va quy dinh ham hrong hop chit nay
khong qua 400mg/kg. M§ va Canada dua ra cic muc quy dinh ham lugng téi da 1dn
luot 12 500ppm va 200ppm. Cac san phdm nudc mim thuong mai duge tim thdy c6
ham luong histamin dao dong tir 100 dén 1000mg/kg.

Hién nay, viéc tmg dung cic vi khudn c6 chira cic enzym phan gidi histamin
dang ndi 1én nhu 13 mdt phuong phap hitu hiéu trong viéc giam ham lugng histamin
trong thuc phim 1én men. Mot sé6 nudc nhu Pai Loan, Malaysia, va Thdi Lan da
nghién ciru Gng dung vi sinh vat trong viéc lam gidm ham lugng histamin trong céc
san phim 1én men tir ¢4 n6i chung, ciing nhu v6i nuwde mam nodi riéng.

Histamin duoc phan gidi thong qua qué trinh oxy hdéa tdch nhom amin
(oxidative deamination) dwgc xuc tdc bdi enzym histamin oxidaza hodc histamin
dehydrogenaza dugc sinh ra tir mot sd vi sinh vét. Trong do, histamin oxidaza xuc tac
chuyén hoa histamin, v6i su c6 mat clia nuéc va oxy, thanh imidazol axetadehyt,
amoniac va hydro peroxit. Histamin oxidaza duoc tim thdy trong Staphylococcus
xylosus, Staphylococcus carnosus, Bacillus amyloliquefaciens, Arthrobacter
crystallopoietes, va Brevibacterium linens. Bén canh d6, mot s vi khuan st dung
enzym histamin dehydrogenaza dé xuc tac phan (mg oxy hoéa tdch nhém amin thanh
cac san phim 13 imidazole axetadehyt vi ammonia. M6t s6 vi khuan san sinh ra
enzym nay bao gdm Rhizobium sp., Nocardioides simplex, va Natrinema gari (Lee et.
al, 2015).

C6 thé nhan thiy rit rd rang rang viéc bd sung céc chung vi sinh vat ¢6 kha
ning phan giai histamin vao thuc phdm trudc qua trinh 1én men 1 huéng di c6 tinh
kha thi cao, vai ty 1€ phan giai histamin dat khoang trén 30%. Bén canh d6, sir dung vi
sinh vét thudng ¢ chi phi thip, khong can trang thiét bi dic biét. Tuy nhién, dé ap
dung phwong phép vi sinh vét, cin c6 cic nghién ctru ti mi, cu thé vi m&i mot loai
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thuc phdm sé& ¢ cac chiing vi sinh vat khéc nhau phu hop véi thyuc pham d6 trong viéc
phan gidi histamin. Cac yéu t& anh huéng t6i kha nang phat trién va phan giai
histamin ctia vi sinh vat can duoc xac dinh chinh x4c.

Chung vi khuan Virgibacillus campisalis TT8.5 da dugc nhom nghién ctru
phan 14p tir chuop mém truyén théng va dugc xac dinh c6 kha ning phan giai histamin
trong mdi trudng nudi cdy cling nhu trong qua trinh 1én men nude mim, v6i kha ning
phan giai histamin dat khoang 30-40%, dugc ndp luu tai.... v6i s6 nop luu..... Dé
thudn tién trong qua trinh st dung va bao quan ching vi khuén nay, chung vi khun
can duoc san xuit tao ché phém dang bot. Do do6, san xuét ché phém dang bdt ctia vi
khuan Virgibacillus campisalis TT8.5 can c6 qué trinh nghién ctru, hoan thién quy
trinh san xuét, didu kién va thong s6 k¥ thuat cu thé trén co s& san xuét ché phdm
dang bot cua vi khuén néi chung, tir d6 tao ra dugc ché phﬁm dam bao chét lugng. 0O
Viét Nam, cho téi nay chua c6 bat ky nghién ctru nao lién quan dén viéc san xuét tao
ché phim dang bot cua vi khuan Virgibacillus campisalis TT8.5 c6 kha ning gidm
histamin trong nuéc mam.

Ban chét ky thuat cia sang ché

Vi céc ly do néu trén, muc dich cua sang ché 1a dé xut quy trinh san xuét ché
phim dang bot cua vi khuan Virgibacillus campisalis TT8.5 c6 kha ning phan giai
histamin trong qué trinh san xuit nrdc mim truyén thdng hitu ich trong gidm ham
lwong hop chét nay trong nudc mim truyén thng thanh phdm. Quy trinh theo sing
ché bao gdm céc bude: )

a. Hoat hoa chung gidng

b. Nhén gidng cép 1

¢. Lén men chinh

d. Thu hdi sinh khéi

e. Lam kho

f. Nghién, phéi tron, bao géi, bao quan

Chung Virgibacillus campisalis TT8.5 1a ching vi khuin dugc phan 1ap tir
chuop mim truyén thng duge hru giit tai Hoc vién Nong nghiép Viét Nam v6i ma s6
nop luu TT8.5. Khi bd sung chiing nay vao giai doan dau ciia qua trinh 1én men nudc
mim, ching c6 kha ning phin giai histamin trong chugp, giup cho ham luong
histamin trong nudc mim thanh phdm giam dugc 28% so véi nuée mim thu tir chugp
khong b sung ching. Ching Virgibacillus campisalis TT8.5 1a vi khudn wa min, cin
mot sb didu kién dinh dudng va nudi cdy nhét dinh trong qué trinh 1én men thu sinh
khéi dé san xuat ché phim.

Ché phdm dang bot cta vi khuén Virgibacillus campisalis TT8.5 thu dugc tir
quy trinh theo sang ché da dugc phan tich tai Trung tdm k¥ thuét tiéu chuén do Iuong
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chét Iuong. Két qua cho thdy, ché pham dat mat dd 107 CFU/g va bao dam an toan
thuc pham.
Mo ta vén tit cac hinh vé

Hinh 1 thé hién so dd quy trinh san xudt ché phdm dang bot ciia vi khuan
Virgibacillus campisalis TT8.5 c6 kha niang phan giai histamin trong qué trinh san
xuét nudc mim truyén thong theo sang ché.

Hinh 2 thé hién hinh anh ché phim dang bot cua vi khuan Virgibacillus
campisalis TT8.5 thu dugc tr quy trinh theo sang ché.

M0 ta chi tiét sang ché

Theo so d6 duoc thé hién & Hinh 1, quy trinh san xuét ché phim dang bt cua
vi khuan Virgibacillus campisalis TT8.5 c6 kha ning phan giai histamin trong qua
trinh san xuit nuéc mim truyén théng theo sang ché bao gdm cac bude nhu sau:

a) Hoat héa chimg giong

Chung gidng vi khuan Virgibacillus campisalis TT8.5 dugc luu trit tai Hoc
vién Nong nghiép Viét Nam v6i ma sé ndp lwu TT8.5 duéi hinh thirc lanh dong sau
trong glyxerol.

Gidng luu giit duoc hoat héa trén méi trudng c6 ndng do mudi cao (HA-
halophilic) gdm céc thanh phan dugc trinh bay trong Bang 1 trong thoi gian hoat héa
36h & 37°C trudce khi sir dung nhim dam bao sirc séng va do thuan khiét.

Bang 1. Thanh phan mai truong HA hoat hoa va nudi ciy chung
Virgibacillus campisalis TT8.5

STT Thanh phan g/lit
1 NaCl 26
2 Axit casamino 5
3 Cao ndm men 5
4 KCl 2
5 Natri glutamat 1
6 Natri xitrat 3
7 MgS0,.7H.0 20
8 FeCl3.4H,0 0,036
9 MnCl,.4H,0 0,00036

pH 8,0
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b) Nhén giong cdp 1

Khuan lac don tir budce hoat hod dugce st dung d€ nhan giong cap 1. Chuyen

sinh khdi té bao tir mot khuan lac don vao 500ml méi truong HA (d6 min 2,6%) (binh

n6n 1000ml). Giéng cdp 1 duge nudi trong diéu kién 32°C, te do lic 200 vong/phit.

Sau 24 gio, kiém tra mrc d¢ thuan khiét clia giong cap 1 dua vao quan sat ticu ban va

cay ria quan sat khuan lac trén moi truong HA.

c) Lén men chinh

Chuyén giéng cdp 1 vao méi truong HA (d3 duge khi tring & 121°C/30 phut)

theo ty 18 gidng/ méi truong HA 13 1% (thé tich/thé tich). Qu4 trinh nudi cdy duge

thuce hién theo chuong trinh sau:

Nhiét d6 nudi cdy: duy tri & 32°C

pH mai treong duoc didu chinh vé 8,0 va khéng diéu chinh trong qua trinh
nudi cdy.

Tée @6 khudy: Toe do khudy ban dau dugce cai dit & 50 vong/phut, ting dan
tbc do khudy véi bude nhay 20 sau mdi 6 gid 1én men cho dén khi dat gia
tri 200 vong/phat va duy tri cho dén cudi qua trinh 1én men.

Do thong khi: Do thong khi ban dau duge cai dit & 10L/phit (twong dwong
0,2 v/v/min), ting dn mirc d§ thong khi v6i budc nhay 0,1 sau mdi 6 gid
1én men cho dén khi dat gia tri 50L/phut (twong duong 1 v/v/min) thi duy tri
cho dén cudi qua trinh Ién men.

Thoi gian nudi cdy: 72 gid

Kiém tra mat do vi khuan cua dich nuéi cay ¢ giai doan cudi nudi cay dé danh

gid hi¢u qua cda qua trinh nuoi cay.

d) Thu hoi sinh khoi

Sinh khéi té bao sau nudi ciy duge thu hdi bang hé théng loc tiép tuyén:

Mang loc: Dang cartridge, ¢& 16 0,2um cho phép khoang va céc vt chat
hoa tan hodc nh6 hon 16 mang duoc loai bd, trong khi sinh khdi té bao vi
khudn duogc giir lai.

Téc d6 bom nhu dong: Duy tri & téc do 300 vong/phiit

Ap sudt dong dau vao: Duy tri & mirc 0,2 bar (~0,197atm)

D0 mo duong thai: Mé tu do
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Kiém tra mat do vi khuan cta dich sinh khéi ¢4 ddc dé danh gid hiéu qua thu

hdi sinh khéi va tinh todn ty 18 phdi tron chit mang phu hop.
e) Lam kho

Dich sinh khéi ¢6 ddc duoc phbi tron véi chét mang (bot dau tuong da duge xir
Iy nhiét & 80°C trong 12-14 gid) véi t¥ 1& 1/1,5. Hon hop duge lam kho trén may sdy
lanh véi céc thong s6 cai dat nhu sau:

- Nhiét d6 sdy: 40°C

- D0 4m thanh pham duoc thiét 1ap dudi 10%

Qua trinh séiy két thuc khi san phé‘im dat dugc do 4m theo thong sb cai dat. San
pham sau lam kho duoc tién hanh ldy miu va kiém tra mat d6 vi khuan dé danh gia
hiéu qua ctia qua trinh lam kho.

1) Nghién — Phoi trén

San phim sau sdy khé duoc tién hanh nghién min trén may nghién inox vdi co
18 sang 0,4mm. San pham sau nghién dugc phdi tron véi chét mang bot dau tuong (d3
duoc xir Iy & 80°C trong 12-14 gid) dé dat duoc thanh pham cudi cling. Thanh pham
duoc tién hanh kiém tra mat do vi khuan truée khi tién hanh déng g6i va bao quan.

g) Dong goi, bao quan

Ché phdm vi khuén dang bot kho duge déng trong céc thi nhom va duogc bao
quéan & didu kién lanh, 4-6°C.

Két qua kiém nghiém ché pham vi khuédn thu duoc néu trén c6 mat do té bao dat 107
CFU/g.
Vi du thwe hién sang ché
Quy trinh san xuit ché phdm vi khuén Virgibacillus campisalis TT8.5 ¢6 quy mo 50
lit/mé nudi ciy. o

a) Hoat héa chimg giong _ .

Giéng luu gitt duge hoat hoa trén mdi truong thach HA. Thoi gian hoat hoa
36h & 37°C trude khi st dung nhim dam bao stc séng va do thuan khiét.

b) Nhén giong cdp 1

Khuén lac don duoc st dung dé nhan giéng cdp 1. Chuyén sinh khéi té bao tir

mot khudn lac don vao 500ml méi truong HA (d6 min 2,6%) (binh nén 1000ml).

Gidng cip 1 duoc nudi trong diéu kién 32°C, tdc d6 lac 200rpm (vong/phit). Sau 24
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gity, kiém tra mirc d thudn khiét cua gidng cdp 1 dwa vio quan sat tiéu ban va cly ria
quan sat khuan lac trén méi trudng HA.
¢) Lén men chinh
Chuyén toan bo 500ml gidng cip 1 vao 50 lit moi truong HA (dd duge khi
trung ¢ 121°C/30 phit). Qua trinh nudi céy dugc thuc hién theo bhu’@ng trinh sau:
nhiét do nudi cdy duy tri & 32°C; pH méi truong duge diéu chinh vé 8,0 va khong diéu
chinh trong qué trinh nuéi cdy; toe d6 khudy: tde d khudy ban dau duoc cai dit & 50
rpm, ting dan toc do khudy véi bude nhay 20 sau mdi 6 gid 1én men cho dén khi dat
gid tri 200rpm va duy tri cho dén cudi qua trinh 1én men; do thong khi: do thong khi
ban dau dugc cai dat & 10 L/phit (twong dwong 0.2 v/v/min), ting dan muc do théng
khi voi bude nhay 0.1 sau mdi 6 gid 1én men cho dén khi dat gia tri 50 L/phut (twong
duong 1 v/v/min) thi duy tri cho dén cubi qua trinh 1én men; thoi gian nudi cay 1a 72
gio.
Mat d6 té bao sau nudi cdy dat 107 CFU/ml.
d) Thu hoéi sinh khoi
Sinh khéi té bao sau nuéi cdy duoe thu hdi bing hé théng loc tiép tuyén: mang
loc dang cartridge hang WaterSep v&i dién tich mang 5 m? va ¢ 16 0,2um cho phép
khodng va céc vat chit hoa tan hodc nhé hon 16 mang duoc loai bd, trong khi sinh
khéi té bao vi khudn duoc giff lai; téc d6 bom nhu dong dugc uy tri & toe do 300
vong/phut; 4p suat dong dau vao dugc duy tri & mirc 0,2 bar; do tu do dudng thai; mirc
do o dic dat 10 1an (thé tich dich sinh khéi thu lai bang 1/10 thé tich dich nuéi cdy
ban diu).
Mét do € bao dat 10% CFU/ml.
e) Lam kho
Dich sinh khéi ¢6 dic duoc phdi tron véi bot dau twong (da duge xir Iy nhiét &
80°C trong 12-14 gid) véi ty 18 1/1,5. Hon hop duge lam kho trén may sdy lanh MSL
1500 v6i cac thong sb cai dit nhu sau: nhiét do sdy: 40 °C; do 4m thanh pham duoc
cai dat dudi 10 %.

Ché phdm c6 d6 dm dat 8%. M4t d6 vi khuan dat 108 CFU/g.

f) Nghién — Phoi trén
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San phédm sau sdy kho dugc tién hanh nghién min trén may nghién inox véi ¢
16 sang 0,4 mm. San pham sau nghién dugc phoi trdn v6i chat mang bot déu tuong da
duoc xtr Iy & 80°C trong 12-14 gitr dé dat dwge thanh pham cudi cung.

g) Déng goi, bdo quan

Ché pham vi khuan dang bot kho duge dong trong cac tGi nhom va duge bao
quén ¢ diéu kién lanh, 4-6°C. Két qua kiém nghiém ché pham vi khuan thu dugc néu
trén c6 mat do t€ bao dat 107 CFU/g. Hinh 2 md ta hinh anh ché pham dang bot cta vi
khuén Virgibacillus campisalis TT8.5 sau khi dugc dong goi.
Hiéu qua dat dwgc ciia sang che

LAn déu tién tai Viét Nam, quy trinh san xuét ché phim dang bt ctia vi khuan
Virgibacillus campisalis TT8.5 c¢6 kha nang phéan giai histamin dugc nghién ctiru hoan
thién.

Ché phim nay khi dugc bd sung vao chugp mim trong qué trinh 1én men gitp
giam ham lwong histamin-hop chit gdy ngd doc thuc phim trong nuéc mim thanh
pham.
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YEU CAUBAO HOQ
1. Quy trinh san xuét ché phim dang bot ctia vi khuan Virgibacillus campisalis TT8.5
c6 kha nang phan giai histamin trong qua trinh san xuit nude mim truyén théng bao
gbm céc budc:
(a) hoat héa chimg giong:

hoat héa chung gibng Virgibacillus campisalis TT8.5 dwgc luu trit tai Hoc vién Nong
nghiép Viét Nam véi ma s6 ndp luu TT8.5 trén mdi trudng thach ¢6 ndng do mubi cao
(HA- halophilic) gdm c4c thanh phin nhu sau (tinh cho mdi lit moi trudng): 26g
NaCl, 5g axit cassamino, 5g cao ndm men, 2g KCl, 1g natri glutamat, 3g natri xitrat,
20g MgS0,.7H>0, 0,036g FeCl3.4H>0, 0,00036g MnCl».4H0, didu chinh pH=8,0
trong thoi gian 36h & 37°C dé dam bao stic sbng, d6 thudn khiét ciia chung giéng va
‘thu duoc khuén lac;

(b) nhdn giong cdp 1:

str dung khuén lac don tir budc (a) dé nhan gidng cap 1 trong 500ml méi truong HA
¢6 d6 méan 2,6% trong binh non 1000ml trong di¢u kién 32°C, tbe do lic 200
vong/phit trong thoi gian 24h dé thu dugc gidng cép 1;

(c) lén men chinh:

1én men giéng cip 1 véi ty 1é gidng cp 1 va moi trudng 1én men 13 1% (thé tich/thé
tich) trong diéu kién gdm: nhiét d6 duy tri & 32°C; pH moi truong duge diéu chinh vé
8,0 va khong diéu chinh trong qua trinh 1én men; tdc d6 khudy ban dau la 50
vong/phut va ting dan tc do khudy voi bude nhay 20 sau mdi 6 gid 1én men cho dén
khi dat gia tri 200 vong/phut va duy tri cho dén cudi qua trinh 1én men; do thong khi
ban dau 1a 10L/phut, ting dan mirc d6 thong khi véi bude nhay 0,1 sau mdi 6 gid 1én
men cho dén khi dat gid tri 50L/phit va duy tri cho dén cudi qua trinh 1én men trong
thoi gian 72 gio dé thu dugce dich 1én men c6 mat do vi khuén dat 108 CFU/ g

(d) thu sinh khéi
thu sinh khéi t& bao sau nudi cay bang loc tiép tuyén dich l1én men st dung mang loc

¢6 dang cartridge, c¢& 16 0,2um; téc d6 bom nhu dong duy tri & 300 vong/phiit; ap suét
dong dau vao duy tri & mirc 0,2 bar (~0,197atm);

(e) lam khé sinh khéi

phéi tron dich sinh khoi thu duge tir bude (d) v6i bot dau tuong da duge xi Iy nhiét &
80°C trong 12-14 gid vé&i ty 1€ dich sinh khdi: bot dau tuong 1a 1/1,5; 1am kho hon hop
thu duogc trén may sdy lanh & nhiét do sdy 14 40°C dén khi dat duoc do am dudi 10%;
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() nghién, phoi tron, dong goi, bao qudn

tién hanh nghién min hdn hop sau sdy kho véi ¢& 16 sang 0,4mm, phdi tron san pham
sau nghién véi bot ddu tuong da duge xir Iy & 80°C trong 12-14 gio v6i ty 1¢ san pham
sau nghién: bét dau tuong la 1/2 dé thu duoc ché phém dang bdt cua vi khuin
Virgibacillus campisalis TT8.5; déng trong cdc tGi nhom va bao quan ¢ diéu kién
nhiét do 4-6°C.
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—_— /’W Chung gidng Virgibacilus ”’}
- campisalis T18.5 .

Baoquantrong
Bngcryo &-80°C

Moi trrong thachHA;
PH8,0; Nhiét d6 37°C; )om e — —p»

A ¢ Hoat h6aging
Thoigian 36gi0.

Kiém tra

€~ — — — — — — —| thusnkhiét

Moi truong HA;
pH 8,0; Nhiétdo
37°C; T6c dd lac
200 vong/phat;
Thoi gian 36gig,

—_—— - Nhén giéng cap 1

Kiém tra
—— — — — — — thuan khiét

Mbitrudng HA; pH 8,0)
Nhiétdo 37°C; 76c do

khudy 50-150vong/phut;
Suckhi:0,2-1 v/v/pht;
Jhoigian72gio.

Kiém tra
mat do

T6c d6 bom nhu dong:
300 vong/phat; Ap suat
dich d3uvao: 0,2 bar, b6
mo duongthai: tu do;
Mirc do cd d3c: 10 I3n.

Ty Ié sinhkhdi/bdt
dautuong:1/1.5;
Nhiétdo say: 40°C;
D6 3mcai dat: 10%

- | Kxiémtra
mat do

Kiém tra

mat do

\e

Ché phén:k\tm

Virgibacillus campisalis
TT18.5

Hinh 1
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