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Linh vire k§ thuit dwoc dé cap

Sang ché @& cap dén quy trinh san xuit ché phim vi sinh vt dung dé sinh
huong nwéc mam truyén thdng. Cu thé 1a quy trinh nay st dung vi sinh vét 1a cac

gidng vi khuin duoc phan 1ap tir céc chuop nude mim truyén théng.
Tinh trang ky thuét ciia sang ché

M3i mot loai vi sinh vat chi ¢ thé sinh truédng trong mot sb moi truong nudi
cdy nhét dinh. Thanh phin cong thirc va cic nguyén t6 c6 mit trong mdi truong nudi
cdy dugc goi 1a chit dinh dudng hay nhitng chat can thiét cho sinh truéng cua vi sinh
vét. Hau hét cac loai vi khudn thudc nhém Bacillus déu c6 thé sinh trudng tbt trén cac
loai méi trudng nudi cdy thong dung nhu mdi trudong NA (nutrient agar) hoic moi
truong TSA (trypticase soy agar). Tuy nhién, mot s6 loai chi c6 kha ning sinh trudng
trén cac loai mdi trudng it chit dinh dudng hon hay méi trudng c6 nong do chat dinh
dudng chi bang 1/2 hodc 1/10 so v6i cong thirc cia mdi trudng TSA (Forsyth va
Logan, 2002). Pa sb cac loai vi khuén Bacillus ¢6 thé st dung duong glucoza nhu
ngudn cacbon cho sinh trudng (Logan, 2002). Tuy nhién, mot s6 loai nhu Bacillus
azotoformans chi st dung céc axit hitu co lam ngudn cacbon chir khong thé sir dung
duoc glucoza hodc cacbon hydrat khac. Bacillus badius va Bacillus benzoevorans chi
sinh trudng khi moi truong c6 axit amin va axit hitu co (De vos va c¢ong su, 2009).
Bacillus benzoevorans khong cé kha nang sinh trudng trén moi trudng c6 chira pepton
hoic trypton nhung lai ¢6 thé sinh truéng trén moi truong ¢ cao ndm men (Pichinoty
va cong su, 1984). Bacillus fastidiosus sit dung axit alantoic, alantoin hodc axit uric
nhu 12 ngudn cacbon va ngudn nitrogen nhung mot s6 chung sinh truéng van phai can
pepton (Andersch va cong sw, 1994). Bacillus psychrodurans va Bacillus
psychrotolerans khdng sinh trudng hodc sinh trudng rit yéu trén moi truong NA, va
chiing thuong doi héi ¢6 chira casein - pepton va soymeal - pepton (Abd El - Rahman
va cdng su, 2002). Bacillus sporothermodurans sinh tredng chdm trén moi truong NA
va chi c6 thé sinh trudng trén moi truong BHIA (brain heart infusion agar) hodc moi
truong NA ¢6 bd sung vitamin B, (Pettersson va cong sy, 1996).

Staphylococcus 1a mot nhoém céc loai thudong cu tri ¢ trén da ngudi va mot sb
loai dong vat khac. Tuy nhién, mot sb loai khac c6 thé cu tra & trong dét, nudce, bé mat
trai cdy, rau qua hoic mot sd cic loai thuc phdm 1én men (De vos va cong su, 2009).
Staphylococcus carnosus 14 10ai phd bién thudng gip trong trong thit 1én men. Hon 50
nam qua, loai vi khuén nay da dugc sir dung ciing véi Lactobacillus va Pediococcus dé
tao gidng khoi dong cho 1én men lap xudng (Gotz, 1990; Liepe and Porobic, 1983).
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Staphylococcus condimenti thudng dugc tim thiy trong dau twong 1én men tao nugc
chim (Probst va cong su, 1998), Staphylococcus equorum subsp. linens va
Staphylococcus succinus subsp. casei thudng tim thy trén bé mit pho mat (Place va
cong su, 2002; Place va cdng su, 2003) hodc Staphylococcus piscifermentans trong 1én
men tom va thit (Tanasupawat va cong sw, 1992). Gan ddy, ching Staphylococcus
carnosus FS19 cling dd duoc st dung cung véi ching Bacillus amyloliquefaciens
FS05 dé tao giéng khoi dong cho 1én men nudc mim ca & Malaysia (Zaman va cong
sw, 2011). Phén 1ap va danh gia kha ning sinh truéng cling nhu kha ning tao sinh khoi
vi khudn Staphylococcus thuong st dung cac loai moi trudng BHIA (brain heart
infusion agar), TSA (trypticase soy agar), P agar hodc PC skim agar (De vos va cong
su, 2009).

Tetragenococcus 1a nhém vi khudn lactic c6 kha ning chiu mudi cao (>18%).
Do d6, cac loai trong chi Tetragenococcus thudong dugc tim thdy trong cac loai thuc
phim 1én men c6 ndng d6 mubi cao (Kobayashi va cong sy, 2003; Thongsant va cong
su, 2002; Chen va cong su, 2006). Mot s6 loai khac ciing ¢6 thé duoc phan lap & miu
c6 ndng dd duong cao nhu Tetragenococcus halophilus va Tetragenococcus
muriaticus (Willems va cong sy, 2003; Juste va cong sy, 2008). Mot s6 loai
Tetragenococcus thuong dugc Ung dung trong bado quan mot sd loai thyc phdm
(Kobayashi va cdng su, 2004) hodc c6 thé tao nén nhitng hwong vi dic trung cho thuc
phém 1én men (Orji va cong sy, 2003; Uchida va cong sy, 2005; Chen va cong su,
2006). Tetragenococcus c6 thé sinh truéng & didu kién hiéu khi, vi hiéu khi hoac ky
khi. Chung c6 thé sinh truéng tét trén moi truong tbng hop thuong sir dung cho céc
loai vi khuén lactic nhu moi truong MRS. Mot s loai c6 thé sinh truéng t6t trén moi
truong TSA (De vos va cong su, 2009).

& Viét Nam chua ¢ quy trinh san xuét ché phdm vi sinh vat sinh huong nuéc
mim truyén théng. Dic biét 1a cac vi sinh vat ban dia dugc phan lap tir cac chuop
nuée mim truyén thong. Vi vdy, van cin c6 nhu cAu phat trién mét quy trinh san xuét
ché phdm vi sinh v4t sinh huong nuéc mém truyén thng c6 hiéu suét cao, rat ngin
thoi gian ché bién, duy tri dugc huong thom cua nude mim truyén théng va co thé
kiém soat dugc vé sinh an toan thuc phém.
Ban chit ky thuft ciia sing ché

Muc dich cta sang ché 1a san xudt dugc ché phim vi sinh vat dung dé sinh
huong nuée mém truyén thdng tir ngudn nguyén liéu sin ¢ trong nuéc, ddng thoi ché
phim dugc tao ra dap ng céc chi tiéu dé dung trong thuc phdm. PE dat dwoc muc
dich d6, sang ché dé xuit quy trinh san xut ché phdm vi sinh vat dung dé sinh huong

nudc mam truyén thong bao gom cac budce: (i) hoat hoéa ching san xuat; (ii) nhén
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gidng cép 1; (iii) nhan gidng cip 2; (iv) nudi cdy tao sinh khéi; (v) thu sinh khéi; va
(vi) tao ché pham.

Vi sinh vét dugc sit dung cho quy trinh san xuit ché phim vi sinh vat dung dé
sinh hwong nudc mim truyén théng theo sang ché 1a 06 chung vi khudn thuin ching
bao gdm Bacillus amyloliquefaciens subsp. amyloliquefaciens MNO1, Lysinibacillus
pakistanensis MN21, Rummeliibacillus stabekisii MN15, Virgibacillus dokdonensis
MN17, Staphylococcus arlettae MN18 va Tetragenococcus halophilus subsp.
halophilus MNO8 dugc phén lap tir cac mAu chuop mam truyén théng. Céc ching nay
duoc luu gitt tai phong thi nghiém thudc Vién Nghién ciru Hai san.

Ché phim vi sinh vat ding dé sinh huong nuéc mém truyén théng thu dwgc da
dugc phén tich kiém tra tai Vién Vi sinh va Cong nghé Sinh hoc — Dai hoc Quéc Gia
Ha Noi.

MG ta vin tit cac hinh vé

Hinh 1 thé hién so dd quy trinh nudi cdy 06 ching vi sinh vét dung dé sinh huong

nudc mam truyen thong.

Hinh 2 12 4nh chup hinh dang khuan lac va té bao chung Bacillus amyloliquefaciens
subsp. amyloliquefaciens MNO1.

Hinh 3 1a anh chup hinh dang khuin lac va té bao chung Tetragenococcus halophilus
subsp. halophilus MNO8.

Hinh 4 13 4nh chup hinh dang khuén lac va té bao chung Rummeliibacillus stabekisii
MNI5.

Hinh 5 12 anh chup hinh dang khuan lac va té€ bao chung Virgibacillus dokdonensis
MNI17.

Hinh 6 12 4nh chup hinh dang khuin lac va té bao chung Staphylococcus arlettae
MN18.

Hinh 7 14 anh chup hinh dang khuén lac va té bao chung Lysinibacillus pakistanensis
MN21.

M5 ta chi tiét sang ché
Vi sinh vat duoc sit dung cho quy trinh sn xuét ché phim vi sinh vat ding dé
sinh huong nudc mam truyén thdng theo sang ché 1a 06 chung vi khuén dugc phén lap

tir cac mau chuop mim truyén thong.

Chung Bacillus amyloliquefaciens subsp. Amyloliquefaciens MNO1 dugc cy
trén moi truong thach NB, khuén lac ¢6 mAu tring sita, mép hinh rang cua, bé mit kho
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va nhin nheo, kich thudge tir 2,5 dén 3,0mm. Té bao hinh que (kich thudce 0,7 - 0,9 x
1,8 - 3,0um), sép Xép v6i nhau thanh chudi, b4t miu Gram duong va ndi bao tir nam &
giita té bao.

Chung Lysinibacillus pakistanensis MN21 dugc ciy trén moi truong thach NB,
khuén lac ¢6 mu tring duc, hinh dang khong rd rang, b& mit tron bong, kich thudc tur
3,0 dén 3,5mm. Té bao hinh que (kich thugc 0,8 - 1,5 x 3,0 - 5,0um), sip xép véi nhau
thanh chudi, bit mau Gram duong, ndi bao tir nam léch & 1 phia té bao va té bao phinh
to tai vi tri ndi bao tir.

Chung Rummeliibacillus stabekisii MN15 dugc céiy trén moi truong thach NB,
khuén lac tron, c6 mau tréng duc, mép tron, bé miit tron bong, kich thudce tir 2,5 dén
3,0mm, khong tao sic té trén mdi truong nudi ciy. Té bao hinh que (kich thuéde 1,0 -
1,2 x 3,7 - 3,5um), sdp xép voi nhau thanh chudi, bat mau Gram duong, ndi bao tir
nim léch & 1 phia té bao va té bao phinh to tai vi tri noi bao ti.

Ching Virgibacillus dokdonensis MN17 dugc céy trén moi truong thach NB,
khuén lac c6 dang tron, méau tréng duc, & gilta c6 vong déng tdm hoi nga vang, bé mat
tron bong, mép tron, kich thudce tir 3,0 dén 3,5mm. Té bao hinh que (kich thuéce 0,5 -
0,7 x 2,0 - 3,5um), dang don 1é, xép ddi hodc sép xép v6i nhau thanh chudi, bat mau
Gram duong, ndi bao tir nam léch & 1 phia té bao va té bao phinh to tai vi tri ndi bao
tr.

Chung Staphylococcus arlettae MN 18 duoc cdy trén mdi trudng thach NB,
khudn lac c6 dang tron, mau tring hoi nga vang, bé mat tron, kich thudc tir 2,5 dén
3,0mm. Té bao hinh cau (kich thudc 1,0 - 1,5um), ding riéng 1€ hoac sép xép v&i nhau
thanh dam, bit mau Gram duong.

Ching Tetragenococcus halophilus subsp. halophilus MNO8 duoc cdy trén moi
truong thach MRS, khudn lac ¢6 dang tron, méau tréng duc, bé mit tron, kich thudce tir
1,5 dn 2,0mm. Té& bao hinh ciu (kich thugc 0,7 - 1,0um), ding riéng 1é va bt mau
Gram duong.

Céc moi truomng nudi cay duge st dung c6 thanh phan nhu sau:

— MB0i trudong thach NA bao gdm céc thanh phan (g/L): cao bod 3g; pepton Sg;
agar 15g; va nudc cét vira da 1000ml; d6 pH 12 6,5 +0,2.

— MB0i trudng thach NB bao gdm céc thanh phan (g/L): cao bo 3g; pepton 5g;
va nude cat vira di 1000ml; do pH1a 6,5+ 0,2.

— MB0i truong MRS bao gdm céc thanh phan (g/L): proteoza pepton No.3 10g;
cao bo 10g; cao men 5g; dextroza 20g; polysorbat 80 1g; amoni xitrat 2g; natri axetat
5g; magié sulfat 0,1g; mangan sulfat 0,05g; kali phosphat 2g; agar 15g; va nudc cat
vira da 1000ml.
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~ MBbi trudng TSA bao gdm céc thanh phén (g/L): casein thiy phan 15g; dau
twong thily phan 5g; NaCl 5g; agar 15g; va nudc cét vira di 1000ml; d6 pH 12 6,5 +
0,2.

— MBbi trudng TSB bao gdm céc thanh phén (g/L): casein thuy phén 15g; dau
tuong thily phan 5g; NaCl 5g; va nudc cét vira da 1000ml; do pH 12 6,5 + 0,2

Quy trinh san xu4t ché pham vi sinh vat ding dé sinh huong nwdc mim truyén
thong theo sang ché bao gdbm céc budc nhu sau:

i) Hoat héa chiing san xuét

06 ching vi khudn Bacillus amyloliquefaciens subsp. plantarum MNO1,
Tetragenococcus halophilus subsp. halophilus MNO8, Rummeliibacillus stabekisii
MN15, Virgibacillus dokdonensis MN17, Staphylococcus arlettae MNIZg,
Lysinibacillus pakistanensis MN21 thuan ching, c¢6 kha ning sinh huong nudc mam,
c6 tin sudt bit gip cao trong cc thang duge phén lap, tuyén chon tir cac chugp mim
truyén théng, dugc hru giit va bio quan trong moi trudng LB chia 20% glyxerol &
nhiét d6 -80°C. Dé hoat héa cic ching niay, 05 ching bao gébm  Bacillus
amyloliquefaciens subsp. amyloliquefaciens MNO1, Lysinibacillus pakistanensis
MN21, Rummeliibacillus stabekisii MNI1S5, Virgibacillus dokdonensis MMI17 va
Staphylococcus arlettae MN18 dugc ciy vach 3 pha trén moi trudng thach NA; ching
Tetragenococcus halophilus subsp. halophilus MM 08 dugc cdy vach 3 pha trén moi
truong thach MRS.

Cac chung sau khi hoat hoa duogc tién hanh kiém tra do thudn khiét va dac diém
hinh théi cta chung trudc khi nhén gibng.

Do thuan khiét ctia 06 ching duoc kiém tra dya vao hinh dang khuin lac moc
trén duong céy ria 3 pha. Néu cac khuin lac moc déu, giéng nhau v& mau sic, hinh
dang bé mat khuén lac, mép khuén lac cling nhu bé mat khuén lac, déng déu nhau vé
kich thudc & cac pha céy thi dugc xem nhu la thudn khiét tire khong bi tap nhiém.

ii) Nhan gidng cép 1

Sau khi duoc hoat hoa trén moi truong thach NA hodac MRS va kiém tra do
thudn khiét, cdy riéng tir 02 dén 04 khuin lac thudn ching cta 06 chung vi khuén lan
luot vao cac binh tam gidc 250ml chira 100ml mdi trudng, trong d6 mdi truong TSA
cho cac chang Bacillus amyloliquefaciens subsp. amyloliquefaciens MNOI1,
Rummeliibacillus stabekisii MN15, Virgibacillus dokdonensis MN17, Staphylococcus
arlettae MN18; moi truong NB cho ching Lysinibacillus pakistanensis MN21 va moi
trudong MRS cho ching Tetragenococcus halophilus subsp. halophilus MNOS.
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Sau 18-24 git nudi cdy lac tai toc do 160 vong/phiit ¢ 30°C, mat do t& bao duge do
trén may quang phé O budc song 600nm, néu mat do té bao dat ODgg > 1,5, qua trinh nhan
gibng cip 1 duoc hoan thanh. Dich nuéi cay duoc nhudm soi dudi kinh hién vi 48 dam béo
do thuan khiét cua gidng cdy.

iii) Nhan giéng cip 2

Nudi cdy lic ching Bacillus amyloliquefaciens subsp. amyloliquefaciens MNO1:
lay 1% ty 18 giéng da duoc nhan gibng cip 1 cdy vao cac binh tam gidc 250ml chua
100m] mdi trudng TSB, nhiét d6 nudi cdy 35°C, toc do 160 vong/phut va thoi gian
nudi cdy 1a 2 ngay.

Nudi cdy lic ching Tetragenococcus halophilus subsp. halophilus MNO8: 14y
2% ty 16 gibng da dwoc nhan gidng cép 1 cdy vao cac binh tam gidc 250ml chira 100ml
mdi treong MRS, nhiét d6 nudi cdy 30°C, téc o 160 vong/phut va thoi gian nudi cdy
1a 3 ngay.

Nudi cdy lic ching Rummeliibacillus stabekisii MN15: 1dy 1,5% ty 1¢ gidng da
duge nhén giéng cip 1 cdy vao cac binh tam 'giéc 250ml chtra 100ml mdi truong TSB,
nhiét do nudi cdy 35°C, téc dd 160 vong/phut va thoi gian nudi ciy 13 2 ngay.

Nudi cy lic ching Virgibacillus dokdonensis MN17: 14y 2% ty 1é giéng di dugc
nhan giéng cip 1 cdy vao cac binh tam giac 250ml chira 100ml moi truong TSB, nhiét
d6 nudi cdy 30°C, tbe d6 160 vong/phut va thoi gian nudi cdy 12 2 ngay.

Nudi cdy lic ching Staphylococcus arlettae MN18: 14y 1% ty 1é gidng da duoc
nhén gidng cip 1 cdy vao cac binh tam gidc 250ml chira 100ml mdi truong TSB, nhiét
d6 nudi cdy 35°C, tbe dd 160 vong/phat va thoi gian nudi cdy 1a 2 ngay.

Nudi cdy lac ching Lysinibacillus pakistanensis MN21: ldy 2% ty 18 gibng da
dugc nhan giéng cip 1 cdy vao cac binh tam gidc 250ml chira 100ml moi truong NB,
nhiét 6 nudi cdy 30°C, téc d6 160 vong/phut va thoi gian nudi cdy 14 2 ngay.

Dich nudi cy duge st dung lam giéng cdy cho cac ndi 1én men véi cong suit
nuéi sinh khéi 1a 10 liymé.

iv) Nudi cdy tao sinh khéi

Lén men dich nudi cdy cip 2 cta ching Bacillus amyloliquefaciens subsp.
plantarum MNO1 trong mdi truong TSB voi ty 1€ gidng cdy 0,5%, nhiét do nudi ciy
35°C, thoi gian nudi ciy 1a 2 ngay. |

Lén men dich nudi cdy cdp 2 clia chiung Tetragenococcus halophilus subsp.
halophilus MNO8 trong méi truong MRS véi ty 1& giéng cdy 2,0%, nhiét d6 nudi cdy
30°C, thoi gian nudi cdy 1a 3 ngay.
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Lén men dich nudi cdy cip 2 cta ching Rummeliibacillus stabekisii MN15
trong moi trudng TSB véi ty 1¢ gidng cdy 1,5%, nhiét d6 nudi cdy 35°C, thoi gian nudi
cdy 1a 2 ngay.

Lén men dich nudi cdy cip 2 cta ching Virgibacillus dokdonensis MN17 trong
mbi trudng TSB véi ty 18 gidng ciy 2,0%, nhiét d6 nudi cdy 30°C, thoi gian nuéi cdy
la 2 ngay.

Lén men dich nudi cdy cp 2 cia ching Staphylococcus arlettae MN18 trong
mdi truong TSB vdi ty 1& gibng ciy 2,0%, nhiét do nudi cdy 35°C, thoi gian nudi cdy
la 2 ngay.

Lén men dich nudi cdy cip 2 cua chang Lysinibacillus pakistanensis MN21
trong mdi truong NB véi ty 1€ giéng céy 2,0%, nhiét dd nudi céy 30°C, thoi gian nudi
cdy 1a 2 ngay.

Sau khi tién hanh nudi céy, thoi diém vi khuén tao sinh khdi cao nhét (dua
ODggo), dich nudi cdy duoc thu hdi sinh khdi.

v) Thu sinh khéi

Sinh khéi 1én men cta 06 ching néu trén dwoc li tim véi tbe do 4000 vong/phiit
trong 10 phut. 2/3 phan dich trong phia trén dugc tir tr loai bo va té bao vi khuin duoc
tron déu nhe nhang dé 1am tan vi khuén vao trong 1/3 phan dich trong con lai. Sau do,
dich huyén ph cta 06 ching vi khuén nay duoc tron 1an véi nhau theo ty 1€ thé tich
1:1:1:1:1:1 @& thu dugc hdn hop sinh khéi.

vi) Tao ché phdm vi sinh vét

Hdn hop sinh khéi cia cac ching vi khuén thu duge duge tron véi hdn hop chét
mang theo ty 1& trong lugng 1:10, trong d6 hén hop chit mang bao gdm bot dau twong,
bot cam gao va bot ngd vdi ty 1€ trong luong 1:1:1. Sau khi trdn déu xong, hdn hop
duge 0 & 30°C trong 24 gid nhim 8n dinh té bao vi khuin va ciing nham kich thich sy
tang sinh cua vi khuén trong giai doan nay. Két thiic qua trinh 4, hdn hop chit mang va
vi khuén duoc séy kho & nhiét dd 40°C. Sau do, ché phém duoc nghién toi trudc khi
dem di dinh lugng vi sinh vat va bao quan.

Sau khi 1am kho va sau khi bao quan 3 thang, sé luong té bao clia cac ching vi
khuin ¢ém duoc nhu sau:

Chung vi khuln Bacillus amyloliquefaciens subsp. plantarum MNO1 c6 s6
luong té bao sau lam kho 14 8,7 x 10"'CFU/gram ché phdm. Sau 3 thang bao quén, sb
lugng té bao 1a 2,6 x IOHCFU/gram ché phém & nhiét do thuong va 4,3 x
10"'CFU/gram ché phim & nhiét do 4°C.
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Ching vi khuan Tetragenococcus halophilus subsp. halophilus MNO8 cé sb
lugng té bao sau lam khé 13 1,1 x 10'°CFU/gram ché phim. Sau 3 thang bao quan, sb
lugng té bao vi khudn duy tri dugc & néng d61,5x 10°CFU/ gram ché phém O nhiét do
thuong va 1,4 x 10°CFU/ gram ché phim & nhiét d6 4°C.

Chiang vi khudn Rummeliibacillus stabekisii MN15 ¢6 sb lwong té bao sau lam
kho 1a 3,8 x IO”CFU/grarn ché phdm. Sau 3 thang bao quan, sb lwvong té bao vi khuin
duy tri dugc ¢ néng do 1,1 x IOHCFU/gram ché phém ¢ nhiét do thuong va 2,9 x
10''CFU/gram ché phdm & nhiét d¢ 4°C.

Chung vi khudn Virgibacillus dokdonensis MN17 ¢6 sb lugng té bao sau lam
kho 12 6,7 x 10"'CFU/gram ché phdm. Sau 3 thang bao quan, sb lwong té bao vi khuin
duy tri dugc & ndng d6 1,9 x 10"'CFU/gram ché phdm & nhiét do thuong va 8,1 x
10"'CFU/gram ché phim & nhiét d¢ 4°C.

Chiing vi khuén Staphylococcus arlettae MN18 ¢6 sb lugng té bao sau lam kho
1a 4,1 x 10"'CFU/gram ché phim. Sau 3 thang bao quan, s6 lugng té bao vi khuan duy
tri dugc & ndng d0 2,1 x 10°CFU/gram ché phim & nhiét do thuong va 2,4 x
10°CFU/gram ché pham & nhiét d 4°C.

Chang vi khuln Lysinibacillus pakistanensis MN21c¢6 s6 lwong té bao sau lam
kho 12 8,5 x 10°CFU/gram ché phim. Sau 3 thang bao quan, s& lugng té bao vi khudn
duy tri dugc & nE“)ng do 3,6 x 109CFU/gram ché phém & nhiét do thuong va 6,5 x
10°CFU/gram ché pham & nhiét d6 4°C.

Ché phim kho thu dugc ctia 06 ching néu trén dugc tién hanh bao goi trong tii
kin va bao quan & nhiét do thuong hodc nhiét do mat.

Vi du thyc hién sang ché
Vi du 1: San xuét ché phdm vi sinh vat ding dé sinh hwong nudc mam truyén thong

Hoat héa 06 ching vi khuén thuan chung trén dia thach NA hodc MRS, kiém
tra d6 thudn khiét cta cac chung dya vao hinh dang khuin lac moc trén dudng ria 3
pha. Néu cac khuan lac moc déu, giéng nhau v& mau sic, hinh dang bé mit khuén lac,
mép khuén lac cling nhu bé mit khuén lac, déng déu nhau vé kich thudc & cac pha céy
thi duge xem nhu 13 thuln khiét tirc khong bi tap nhiém.

Nhan gibng cép 1: Sir dung tir 02 dén 04 khudn lac thudn ching ctia 06 ching vi
khuin 14n lugt vao cac binh tam gidc 250ml chita 100ml méi truong TSA cho cac
chung Bacillus amyloliquefaciens subsp. amyloliquefaciens MNO1, Rummeliibacillus
stabekisii MN15, Virgibacillus dokdonensis MN17 va Staphylococcus arlettae MN18;
moi truong NB cho ching Lysinibacillus pakistanensis MN21 va moi truong MRS cho
ching Tetragenococcus halophilus subsp. halophilus MNOS. Sau 18 - 24 git¢ nudi cy
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léc tai tdc do 160 vong/phit & 30°C, mét do t& bao dugc do trén may quang phd & budc
song 600nm, néu mat do té bao dat ODgqy >1,5, qua trinh nhan giéng cép 1 dugc hoan
thanh. Dich nudi ciy dwoc nhudém soi duéi kinh hién vi dé dam bao do thuin khiét ciia
gidng céy.

Nhan gidng cép 2: ciing duoc thye hién bing phuong phép nudi cdy lic, tir dich nudi
cdy chp 1, trong d6 nudi cly l&c chung Bacillus amyloliquefaciens subsp.
amyloliquefaciens MNO1: 14y 1% ty 18 giéng da dugc nhéan giéng cép 1 cy vao c4c binh
tam gidc 250ml chita 100ml mdi trudng TSB, nhiét do nudi cdy 35°C, tbc do 160
vong/phit va thoi gian nubi cdy 1a 2 ngdy; nudi cdy lic chung Tetragenococcus
halophilus subsp. halophilus MNO8: 14y 2% ty 1& giéng da dwoc nhén giéng cip 1 cdy
vao cac binh tam gidc 250ml chira 100ml méi truong MRS, nhiét d6 nudi cdy 30°C,
tbc dd 160 vong/phut va thoi gian nudi cdy 1a 3 ngay; nudi cdy lic ching
Rummeliibacillus stabekisii MN15: 13y 1,5% ty 18 gibng da dwoc nhan gidng cip 1 cdy
vao céc binh tam gidc 250ml chtra 100ml moi truong TSB, nhiét do nudi cdy 35°C, tdc
dd 160 vong/phit va thoi gian nudi cdy la 2 ngay; nudi ciy lic ching Virgibacillus
dokdonensis MN17: 13y 2% ty 1¢ giéng da dugc nhéan gidng cip 1 cdy vao cac binh tam
gidc 250ml chtra 100ml mdi truong TSB, nhiét dd nudi cdy 30°C, toc do 160
vong/phiit va thoi gian nudi cdy 1a 2 ngay; nuoi cdy lac ching Staphylococcus arlettae
MN18: ldy 1% ty 1 giéng d dugc nhan giéng cp 1 cdy vao cac binh tam giac 250ml
chira 100ml mdi truong TSB, nhiét d§ nudi céy 35°C, tbe dd 160 vong/phut va thoi
gian nudi cdy 14 2 ngay; nuoi cy lac chung Lysinibacillus pakistanensis MN21: 13y 2%
ty 16 gibng da dugc nhan gidéng cép 1 cdy vao céc binh tam gidc 250ml chtra 100ml moi
treong NB, nhiét d6 nudi cdy 30°C, tbc do 160 vong/phit va thoi gian nudi cdy la 2
ngay. Dich nuéi cdy duoc sir dung lam gibng cdy cho cac ndi 1én men voi cong suit
nuéi sinh khéi 1a 10 limé.

Nubi cdy tao sinh khéi: 1én men dich nudi cdy cdp 2 cia ching Bacillus
amyloliquefaciens subsp. plantarum MNO1 trong 10 lit moéi truong TSB voi ty 1€
gibng ciy 0,5%, d6 pH 1a 6,5 + 0,2, nhiét d6 nudi ciy 35°C, thodi gian nudi cy la 2
ngdy; 1én men dich nudi cdy cip 2 cila ching Tetragenococcus halophilus subsp.
halophilus MNO8 trong 10 lit mdi truong MRS vdi ty 1€ gidng ciy 2,0%, nhiét do nudi
cdy 30°C, thoi gian nudi cdy 1a 3 ngdy; 1én men dich nudi cdy cép 2 ctia ching
Rummeliibacillus stabekisii MN15 trong 10 lit moi truong TSB véi ty 1& gibng cly
1,5%, nhiét d6 nudi cdy 35°C, thoi gian nudi cdy 13 2 ngay; 1én men dich nuéi cy cép
2 cla chung Virgibacillus dokdonensis MN17 trong 10 lit mdi truong TSB véi ty 1€
gibng cly 2,0%, nhiét d6 nudi cdy 30°C, thoi gian nuoi cdy 1a 2 ngay; 1én men dich
nudi cdy cip 2 cua chiing Staphylococcus arlettae MN18 trong 10 lit mdi truong TSB
v6i ty 18 gibng cdy 2,0%, nhiét d6 nudi cay 35°C, thoi gian nudi ciy 14 2 ngay; 1én men
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dich nudi cdy cép 2 cia ching Lysinibacillus pakistanensis MN21 trong 10 lit méi
trudng NB véi ty 1€ gidng cy 2,0%, nhiét d6 nudi cdy 30°C, thoi gian nudi cdy 1a 2
ngay;

Thu sinh khéi: Sau khi tién hanh nuéi cdy dén thoi diém vi khuan tao sinh khéi
cao nhét, dich nudi céy dugc gom lai va dua di ly tdm & tbe do 4000 vong/phut trong
10 phut. 2/3 phan dich trong phia trén dwgc tir tir loai bé va té bao vi khuén dugc tron
déu nhe nhang dé 1am tan vi khudn véao trong 1/3 ph?m dich trong con lai. Dich huyén
phi vi khuén thu dugc khoang 100gram/10 lit mdi trudng nudi cdy. Sau d6, dich
huyén phu ciia 06 ching vi khudn nay dwgc tron 13n véi nhau theo ty 1& thé tich
1:1:1:1:1:1 dé thu dugc hdn hop sinh khéi.

Tao ché phém: hdn hop sinh khéi thu dugc sau d6 duge trdn véi hdn hop chét
mang 12 bt ddu tuong, bdt cdm gao va bot ngd (ty 1€ 1:1:1) vai ty 1€ trong luong 1:10
dé tao ché phém vi sinh, sao cho hon hop tron cudi cung c6 do Am khoang 60%. Sau
khi tron xong, hdn hop duge 0 & 30°C trong 24 gi nhdm 6n dinh té bao vi khuan va
cling nham kich thich su ting sinh cta vi khuén trong giai doan nay. Két thuc qua trinh
4, hdn hop chit mang va vi khudn dwoc siy kho & nhiét do 40°C. Sau d6, ché phim
duogc nghién toi trude khi dem di dinh lugng vi sinh vét va béo quan.

Ché phdm kho thu dugc & trén duge dong tai kin va bao quan ché phim & 2
diéu kién 1a (i) diéu kién thuong (trong phong kho réo, thodng mat, tranh 4nh sang mat
troi) va (ii) diéu kién 4°C trong ngin mat ti lanh. Sau thoi gian bio quan 1a 1 thang, 2
thang va 3 thang, t€ bao vi khuén duogc dinh lugng lai dé so sanh véi lugng té bao ban

dau.
Vi du 2: Thir nghiém ché pham

Sau qua trinh thity phén ca bing enzym proteaza, dich chugp duge bom hit ra
bé, bd sung ché phim vi sinh theo sang ché vdi ty 18 0,2% (khdi lugng) so véi khdi
lugng chugp (1 tn chugp can 2kg ché phim vi sinh), tron dao déu va u, chim séc.
Sau 1 thang, chuop xuét hién hwong mim nhe (theo phuong phap thong thuong thi sau
3 thang méi xuét hién huong mim). Huong mam ciia san pham cudi cling ¢6 mui dic
trung, khong ¢6 mui dam théi, khong "khdm" nhu mam truyén théng théng thudng,
nhung van gitr dugc hurong mim. San phim di dugc phan tich huong méam tai Pai hoc

Bach Khoa Ha Noi.
Hiéu qua dat dwoc ciia sang ché

Lan diu tién tai Viét Nam tao ra duoc quy trinh san xuét ché phém vi sinh vat

dung dé sinh hwong nuéc mam truyén thong bao gdm hdn hop 06 ching vi khuan. San
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phim da dugc Phong thi nghiém cta Vién Vi sinh va Cong nghé Sinh hoc — Pai hoc
Qudc Gia Ha Nbi kiém dinh.

Quy trinh theo sang ché gop phdn tao ra san pham ché phdm vi sinh vét ding dé
sinh hwong nuéc mim truyén thdng dap tmg nhu cdu thi truong nudc mim truyén
théng trong nudc.
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YEU CAUBAO HO

1. Quy trinh san xuit ché phim vi sinh vat dung dé sinh huong nuéc mam truyén
thdng, trong d6 quy trinh nay bao gdm cac budc:

i) hoat hoa chiing san xuét

hoat héa 06 ching vi khuin thuin ching bao gdm Bacillus amyloliquefaciens
subsp. plantarum MNO1, Tetragenococcus halophilus subsp. halophilus MNOS,
Rummeliibacillus stabekisii MN15, Virgibacillus dokdonensis MN17, Staphylococcus
arlettae MN18, Lysinibacillus pakistanensis MN21 da dugc phéan 14p tur cac chugp
mim truyén théng, dugc Iuu giit va bao quan trong mdi truong LB chira 20% glyxerol
& nhiét do -80°C, trong d6 cdy vach 3 pha trén mdi trudng thach NB vé6i 05 chiing bao
gdm Bacillus amyloliquefaciens subsp. amyloliquefaciens MN 01, Lysinibacillus
pakistanensis MN 21, Rummeliibacillus stabekisii MN 15, Virgibacillus dokdonensis
MN 17 va Staphylococcus arlettae MN 18 ; va cdy vach 3 pha trén mdi trudng thach
MRS v6i ching Tetragenococcus halophilus subsp. halophilus MM 08;

sau khi hoat hoa, kiém tra lai do thuan khiét va dic diém hinh thai cia céc
chung nay dva vao hinh dang khuén lac moc trén duong cdy ria 3 pha;
i) nhan giéng cip 1

sau khi dugc hoat hoa trén moi truong thach NA hodc MRS, 14y 02 dén 04
khuén lac thudn ching cta 06 ching vi khuin @& 14n luot cdy riéng vao cac binh tam
gidc 250ml chira 100ml méi trudng, trong d6 moi truong TSA cho cac chung Bacillus
amyloliquefaciens subsp. amyloliquefaciens MNO1, Rummeliibacillus stabekisii
MNI15, Virgibacillus dokdonensis MN17 va Staphylococcus arlettae MNI18, moi
truong NB cho ching Lysinibacillus pakistanensis MN21 va moi truong MRS cho
chung Tetragenococcus halophilus subsp. halophilus MNO8; sau 18 - 24 gid nudi cdy
lic tai tde do 160 vong/phut & 30°C, do mat d6 té bao trén may quang phd & bude song
600nm, néu mat do t& bao dat ODggo > 1,5, qué trinh nhan gidng cép 1 dugc hoan thanh;
iii) nhan gidng cép 2

nudi cdy lic ching Bacillus amyloliquefaciens subsp. amyloliquefaciens MNO1:
14y 1% ty 18 gibng d4 dwoc nhan gibng cip 1 cdy vao cac binh tam gidc 250ml chira
100m] mdi trudng TSB, nhiét 6 nubi cdy 35°C, tde dd 160 vong/phut va thoi gian
nudi ciy 1a 2 ngay;

nudi cly lic ching Tetragenococcus halophilus subsp. halophilus MNOS: 14y 2%
ty 18 gidng da duoc nhan gibng cip 1 cdy vao céac binh tam giac 250ml chira 100ml moi
trudng MRS, nhiét d6 nudi cdy 30°C, tc dd 160 vong/phut va thdi gian nudi ciy 1a 3
ngays;
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nudi cdy lic ching Rummeliibacillus stabekisii MN15: 14y 1,5% ty 1¢ giéng da
dugc nhan gidng cip 1 cdy vao cac binh tam giac 250ml chtra 100ml mdi truong TSB,
nhiét do nuéi cdy 35°C, tdc d6 160 vong/phit va thoi gian nudi cdy 1a 2 ngay;

nudi cdy lac ching Virgibacillus dokdonensis MN17: 14y 2% ty 1¢ giéng da duogc
nhan gidng cp 1 cdy vao cac binh tam gidc 250ml chira 100ml méi trudng TSB, nhiét
d6 nubi cdy 30°C, tbe d 160 vong/phut va thoi gian nudi cdy 1a 2 ngay;

nudi ciy lic ching Staphylococcus arlettae MN18: 13y 1% ty 18 giéng da duoc
nhén giéng cip 1 cdy vao cac binh tam giac 250ml chira 100ml méi truong TSB, nhiét
d6 nudi cdy 35°C, tbe d6 160 vong/phut va thoi gian nudi ciy 14 2 ngay;

nudi cdy lic ching Lysinibacillus pakistanensis MN21: iy 2% ty 18 gibng da
duoc nhan gidng cip 1 cdy vao cac binh tam giac 250ml chira 100ml mdi trudng NB,
nhiét d6 nuodi cdy 30°C, tbe d6 160 vong/phit va thoi gian nudi cdy 14 2 ngay;
iv) nudi cdy tao sinh khéi

1én men dich nudi cdy clp 2 cua ching Bacillus amyloliquefaciens subsp.
plantarum MNO1 trong mdi trudng TSB véi ty 1€ gibng ciy 0,5%, nhiét do nudi cdy
35°C, thoi gian nudi cdy 1 2 ngay;

1én men dich nuédi cdy cip 2 cua ching Tetragenococcus halophilus subsp.
halophilus MNO8 trong moi trudong MRS véi ty 1€ gibng cdy 2,0%, nhiét do nudi cdy
30°C, thoi gian nudi cdy 1a 3 ngay;

1én men dich nudi ciy cip 2 ctia chiing Rummeliibacillus stabekisii MN15 trong
méi trudng TSB véi ty 16 gidng cdy 1,5%, nhiét do nudi cdy 35°C, thdi gian nudi cdy
la 2 ngay;

1én men dich nudi ciy cip 2 cta ching Virgibacillus dokdonensis MN17 trong
moéi truong TSB véi ty 18 gibng cdy 2,0%, nhiét d6 nudi cly 30°C, thoi gian nudi ciy
la 2 ngay;

1én men dich nudi cdy cdp 2 cua chung Staphylococcus arlettae MN18 trong
mdi trudng TSB véi ty 1é gidng cdy 2,0%, nhiét d6 nudi cdy 35°C, thoi gian nudi chy
la 2 ngay;

1én men dich nudi cdy cdp 2 cta ching Lysinibacillus pakistanensis MN21
trong moi truong NB véi ty 1€ gidng ciy 2,0%, nhiét do nudi chy 30°C, thoi gian nudi
cay 1a 2 ngay;
v) thu sinh khéi

ly tAm sinh khéi 1én men ctia 6 chung néu trén voi tbc do 4000 vong/phit trong

10 phut; loai bo tir tur 2/3 phén dich trong phia trén va té bao vi khudn dugc tron déu
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nhe nhang d€ 1am tan vi khuin vao trong 1/3 phan dich trong con lai; sau do, tron 1dn
dich huyén phi cua 6 ching vi khudn nay véi nhau theo ty 16 thé tich 1:1:1:1:1:1 dé
thu dwgc hdn hop sinh khéi; va

vi) tao ché pham vi sinh vat

tron hdn hop sinh khdi cia cac chiing vi khuan thu dugc véi hdn hop chit mang
theo ty 1 trong lugng 1:10, trong d6 hdn hop chit mang bao gdm bot dau tuong, bot
cam gao va bot ngd vdi ty 1€ trong lugng 1:1:1; u ¢ 30°C trong 24 gio, sdy kho hdn
hop & nhiét d6 40°C; va nghién toi hdn hop dé tao ra ché phim dang bot.
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Hinh 1

06 chiing giéng gbc (B. amyloliquefaciens
subsp. amyloliquefaciensMN 01, L.
pakistanensis MN 21, R. stabekisii MN 15,
V. dokdonensis MM 17, S. arlettae MN 18
va I. halophilus subsp. halophilus MM 08)

- || - Ching MNO1: M6i truong TBS; |
w gidng cdy 0,5%, nudi35°C/2

" nSay n

l w Chung MN17: M6i truong TBS;  ©
" 9idng chy 2,0%. nudi 30°C/ 2 "
A { 1 n n$c>dy "

—> Kiém tra hoat tinh sinh 3 _ Ching MN21: M6 truomg NB; n

n
hoc neidng cay 2,0%, nudi 30°C/ 2 "

Klém tra l " nsdy ::
mat do té u - Ching MN15: M6i truong TBS,
bao o . «—u HBI; gidng cay 1,5%. nudi 35°C/
Nhén giong cap 1 n 2 ngay "
n - Ching MN18: Méi tru(‘mg TBS,
l w HBI; gibng cdy 2,0%, nuéi 35°C/ "

n 2 ngay n

L p +7 a - Ching MNO08: Méi truong MRS, &
Nhén giong cap 2 n giong cay 2,0%, nuéi 30°C/3 ngay »

v

Tron chit mang

|

Séy kho <«——— | Nhiét d6 sdy: 40°C

Hoat hoa ching

Chét mang: bot dau twong, bot
cam gao, bot ngd (1:1:1)

Kiém tra
chat luong
san phim va
dong goi,
bao quan
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Hinh 2

Hinh 3

Hinh 4
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Hinh 5
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