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(54) CHUNG VI KHUAN LACTIC CHIU MAN TETRAGENOCOCCUS HALOPHILUS V7-3

(57) Sang ché dé cap dén ching vi khuan lactic chiu man Tetragenococcus halophilus V-
3 ¢6 kha ning sinh truong tét trén moi truong khoang c6 gia thanh thap hon thay thé cho
MRS. Khi 1én men dich thuy phan protein cd bdi proteaza, chung Tetragenococcus
halophilus V7-3 c6 kha ning tao huwong vi dic trung nudc mim chi sau 6 thang 1én men.
Nudc mim thu sau 6 thang 1én men boi Tetragenococcus halophilus V7-3 duoc ¢6 ham
luong nito tong 1a 21 g/L, ham lugng nito amin chiém 55%, ham luong dam théi chi chiém
15% so v6i nito tong. Ham luong cac axit amin tu do chiém 593 mg/L trong d6 ham luong
cac axit amin khong thay thé isoleucin va tyrosin ting tir 2-4 14n so véi cac chung khac dat
130mg/L va 160 mg/L. Ching nay c6 trinh ty ving 16s rADN 1a 1439 bp.
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Linh vue ki thuit dwoe dé cip

Sang ché thudc linh vue cong nghé sinh hoc thuc pham. Cu thé, sang ché dé cap
dén ching vi khuan lactic chiu man Tetragenococcus halophilus V7-3 thu nhan tai
nude mam Cira Hoi, Nghé An, Viét Nam va khao sat kha nang sinh aminopeptidaza va

sinh céc hop chit hwong.
Tinh trang ky thuit ciia sang ché

Nhin chung, ché bién nuéc mam theo phuong phap cd truyén ¢ nude ta con thd
so va thoi gian ché bién con dai (khoang 12 thdng) dem lai hiéu qua kinh té con thap.
Chinh vi vdy, nhiéu cong trinh nghién cu trong va ngoai nudc hudng toi viée ting
cuong quéa trinh thuy phéan va rut ngdn thoi gian san XUA.

Do vay, cédc nghién ctru da st dung proteaza co san trong ca hodc thém proteaza
tir bén ngoai vao. Tuy nhién néu st dung hé proteaza sin c6 thoi gian 1én men van dai.
Con céc san phidm nudc mam ngan ngdy ding proteaza bén ngoai ¢6 gid tri cam quan
thdp, huong vi kém. Do vdy mdt trong cac hudng di hién nay la két hop bd sung thém
céc vi sinh VAt sinh huong trong nuée mam vao dich thily phén ca bing proteaza.

Heé vi sinh vat sinh huong dugc st dung ¢ Viét nam hién nay bao g6m Bacillus,
Lactobacillus, Clostridium, Lactococcus va Staphylococcus. Tuy nhién cdc chung su
dung déu la cdc chiing chiu man vira phai khoang 10% mudi nén kho ¢6 kha nang ton
tai, sinh proteinaza va sinh huong trong dich l1én men 25% mudi.

Hé vi sinh vat chiu mén sinh proteinaza va sinh huong da duoc nghién ctru st
dung & Thai Lan nhu Tetragenococcus sp., Staphylococcus sp., Virgibacillus sp. va
Halobacterium sp.. Trong sd céc loai vi sinh vét d6, Tetragenococcus halophilus dugc
danh gia co tiém nang. Théi Lan 12 nude dau tién st dung Tetragenococcus halophilus
MRC 10-1-3 va Tetragenococcus halophilus MCD 10-5-10 lam chung khoi dong cho
lén men nuge mam. Két qua cho-thdy Tetragenococcus halophilus MRC 10-1-3 va T.
halophilus MCD 10-5-10 ¢6 thé tao ra cac hop chat bay hoi 2-methylpropanal, 2-
methylbutanal. 3-methylbutanal, va benzaldehyt, cai thién thanh phén axit amin lam

tang ham lugng hau hét cac axit amin tor 2-14% trir 2 axit amin la serin va argin. Cac
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chung 7' halophilus rat da dang va c6 dic tinh phong pht. Trong khi chua c6 mot
nghién ctru nao phén lap Tetragenococcus sp. ciing nhu xac dinh ddc tinh cta chung ¢

Viét Nam néi chung va img dung trong nudc mam ndi riéng.
Béan chat ky thuit ciia sang ché

Muc dich cua sang ché 1a khac phuc dugc nhiing diém néu trén. Pé dat duogc
muc dich do, sing ché dé xuat ching Tetragenococcus halophilus V7-3 ¢6 kha nang
sinh trudng tot trén mot trudng khoang ¢é gid thanh ré hon so voi moi truong MRS ma
khong lam giam lugng sinh khéi thu duge va c6 kha ning sinh proteaza, lipaza,
aminopeptidaza va sinh céc hop chét bay hoi. Cu thé, sing ché dé cap dén ching
Tetragenococcus halophilus V7-3 phéan lap tor nude mam Ctra Hoi & Nghé An, Viét
Nam ¢6 kha nang sinh téng hop enzym aminopeptidaza thily phén protein thanh céc
axit amin va sinh cac hop chat bay hoi. Hoat tinh aminopeptidaza cta T. halophilus
V7-3 manh dbi voi Glu-pNA. Axit amin glutamic dong vai tro quan trong cho tao vi
umami. Ham luong 2 axit amin isoleucin va tyrosin cao hon cac chung khac tur 2 dén 4
lan. Hai axit amin ndy la cc axit amin khong thay thé. Cac hop chit bay hoi ctia V7-3
xac dinh dugc sau 6 thang lén men bao gé)m nHexan, 3,3-dimetyl-; hHexan, 2,4-
dimetyl-; axit pentanoic; phenol; axit oxalic, este hexyl neopentyl; axit oxalic, este
isohexyl neopentyl; axit sunfuric, este hexyl octyl; 1-hexanol,4-metyl-; axit formic,
octyl ester; axit formic, este decyl; benzyl 2-chloetyl sulfon; I-hexanol;
cyclobutaneetanol,b-metylen-; 1,2,3-trimetyldiaziridin; 2-heptanon, 6-metyl-; axit
pentanoic, este etyleste 2,2,2-trifloetyl; phenol, 3,5-dimethoxy-; axit dicloaxetic,4-
hexaeste decyl; axit terephthalic, este di(2-methoxyetyl). Viéc phan lap va xac dinh
chung do Phong Thi nghiém B mon Cong nghé sinh hoc - Vién Cong ngh¢ sinh hoc
va Cong nghé thuc phém, Truong Dai hoc Bach Khoa Ha Noi, Viét Nam tién hanh.
Chung vi khuén ndy co trinh tu 16s rADN dd duoc xdc dinh v6i tén phan loai la

Tetragenococcus halophilus V7-3.
M ta viin tit cac hinh vé
Hinh 1 14 anh chup khudn lac ctia Tetragenococcus halophilus V7-3.
Hinh 2 1a trinh tu viing 16s rADN ctia ching Tetragenococcus halophilus V'7-3.

Hinh 3 1a anh chup té bao Tetragenococcus halophilus V-3 .
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Mo ta chi tiét sang ché

Trong pham vi cla sang ché, chung vi khuan lactic chiu man 7. halophilus V-
3 sé& duogc boc 10 10 rang & day thong qua cac phuong an thuc hién sang ché.

Sang ché dé cap dén ching lactic chiu man 7. halophilus V7-3 c6 kha nang ung
dung lam ching khoi dong cho dich thuy phén protein ca biang Alcalaza va
Flavourzym, chi trong 6 thang da thu dugc nudc mam c6 huong vi tuong tu nude mam
[én men truyén théng. Chung Tetragenococcus halophilus V7-3 dugc phéan lap tlr
chugp mam Cira Hoi, Nghé An, dugc mo ta va dinh danh bai Phong Thi nghiém Bo
mon Cong nghé sinh hoc - Vién Coéng ngh¢ sinh hoc va Cong ngh¢ thuc pham, Trudng
Dai hoc Bach Khoa Ha noi, Viét Nam. Chung vi khuan nay co trinh ty vung 16s rADN
duge néu trong SEQ ID NO:1 va duge phan loai 1a Tetragenococcus halophilus V7-3.
Hién ching vi khuan nay dugc luu gitt & dang thuan khiét vé mat sinh hoc tai Phong
Thi nghiém B6 moén Cdng nghé sinh hoc - Vién Cong nghé sinh hoc va Cong nghé
thuc phém, Truong Pai hoc Bach Khoa Ha Noi, Viét Nam.

Ching Tetragenococcus halophilus V-3 dugc phan lap nhu sau: Pha lodng
mau chuop nuée mam & cdc mirc khéc nhau, 14y 100pl mau da pha loang cho vao dia
thach, trai déu trén moi truong MRS bd sung CaCOs3 0,5% va NaCl 5% dén khi mat
thach kho. Nuéi trong diéu kién yém khi & 30°C trong 3-5 ngay. Sau d6 tiép tuc cdy ria
khuan lac trén nhiing dia thach c6 thanh phan méi truong tuong tu, cdy ria cho dén khi
céc khuén lac tach ra riéng ré. Sau do, céy ria tinh sach trén cac dia thach tgi khi thu
dugc chung thudn.

Chung vi khuén duoc tach va danh s6 va kiém tra kha ning sinh trudng va sinh
proteaza trén mdi trudng MRS 18% NaCl, moi truong nudce lude ca co chua 25%
NaCl, kha ning sinh aminopeptidaza va kha nang sinh cac hop chét bay hoi tao huong
vi, phéan tich ham lugng axit amin va hop chét bay hoi trén dich thiy phén ca boi
proteaza dugc 1én men 6 thang. Chung V7-3 thu nhéan tor chuop mam Cta Hoi, Nghé
An duoc dénh sd 7-3, bude dau sinh tong hop aminopeptidaza ndi bao véi hoat do
1,64 U/mL va 1,42 U/mL ddi voi co chat Glu-pNA va Leu-pNA, sinh truéng nhanh va
manh trén moi truong MRS 18% NaCl, dugc chon phén loai dya trén ddc diém hinh
thai va trinh tu ving 16s rADN duwa trén cdp mdi  xudi 27F (5'
AGAGTTTGATCMTGGCTCAG 3") va moi nguoc 1492R (5'
TACGGYTACCTTGTTACGACTT 3") theo theo chu trinh nhiét: 95°C trong 5 phit,

-4-
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30 chu trinh (95°C trong 45 gidy, 56°C trong 60 gidy, 72°C trong 90 gidy), 72°C trong
S phut, gitr mau ¢ 4°C. Téc gia tién hanh, nghién ctru dic diém hinh thai vé khuén lac,
té bao va dic tinh hoa sinh cia Tetragenococcus halophilus V7-3 cling nhu nghién ctru
dong hoc qué trinh 1én men cta ching trén moi truong dich thuy phén ca. Pong thoi
tdc gia da nghién cru tim moi truong tdng sinh thay thé moi truong MRS ¢ gia thanh

giam 50%.

DPé dinh danh ching Tetragenococcus halophilus V7-3 theo sang ché, tién hanh
giai trinh ty vo1 cdp mdi str dung bao gdm:

Moi xubi: 27F (5 AGAGTTTGATCMTGGCTCAG 3"

Moi nguoc: 1492R (5' TACGGYTACCTTGTTACGACTT 3')

Két qua giai trinh tu thu duge trinh tu kich thudc la 1439bp nhu duoc thé hién
trong SEQ ID NO: 1, két qua nay dugc dung dé dinh danh bang cach st dung chuong
trinh BLAST (https://www.ncbi.nlm.nih.gov/) dé so sanh cac doan gen 16S rARN trén

ngan hang gen. Két qua cho thdy chiing Tetragenococcus halophilus V-3 theo sang
ché thudc chi Tetragenococcus va thudc loai halophilus, va ddy dugc xac dinh 1a mot

ching mai.

Trén moi truong MRS, ¢ nhiét do 30°C, khuan lac chung Tetragenococcus
halophilus V7-3 nho c6 duong kinh 1-2mm, mau trdng sita bong, hinh tron, 16i thap,
va min (Hinh 1). Chung phaét trién trong dai nhiét do tir 20 - 40°C, phat trién tt nhat &
nhiét d6 35°C, do pH sinh truong tir 4 - 9, tdt nhit 6 6.5 - 7.5, chiu duoc néng do mudi
dén 25% va c6 kha ning sinh truong trong diéu kién khong co mudi, phat trién tot nhat
& ndng d6 mudi 5-6,5%. Theo sang ché, ching Tetragenococcus halophilus V7-3
duoc ting sinh trén moi truong khoang véi thanh phin nhu sau cao ndm men 2%,
CH3COONa 1%, KoHPO4 0,5%, NazC¢HsO7 1%, Tween 80 0,1%, MgSO4.7H,0
0,02%, MnSO4.4 H,0 0,002%, glucoza 2%. So véi moi truong MRS thi moéi truong
nay co gia thanh ré hon. Theo sang ché chung Tetragenococcus halophilus V-3 khac
biét & chd, 1a chung vi khudn co kha nang sinh truéng nhanh trén nguyén liéu dich
thiy phan ca sau 6 thang c6 huong vi nude mam dic trung nude mam truyén thong, 6
chra ham lugng axit amin cao, ddc biét cac axit amin khong thay thé isoleucin va

tyrosin. Nudc mam sau 6 thdng 1én men cd chira cac hop chat bay hoi nhu axit
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pentanoic, este 2-propenyl; axit pentanoic, 2,2,4-trimetyl-3-hydroxy-, este isobutyl;
axit butanoic, 2,4-dibromo-, este etyl; 3-hexanol; phenol, 2-methoxy-4-(1-propenyl)-;
2-heptanon, 4,6-dimetyl-; axit sunfuric, este isohexyl pentyl; benzyl 2-cloetyl sulfon.
Nude mam sau 1én men 6 thang boi Tetragenococcus halophilus V7-3 ¢6 chira ham
lugng nito amin chiém hon 55% so v6i nito tong trong khi ham lugng dam thoi chi

chiém 15% so vdi nito tong.
Vi du thue hién sing ché

Céc vi du duéi day chi nham minh hoa cac phuong an thuc hién sang ché ma

khong lam han ché pham vi yéu cau bao hd cua sang ché.

Vi du 1: Mau chuop cd 1én men thang thtr 7 tai Ctra Hoi, Nghé An, Viét Nam
duoc ldy 200g vao lo nhyua va duge gl ngay vé phong thi nghiém Cong nghé sinh hoc,
Vién Céng nghé sinh hoc va Cong ngh¢ thuc pham, Trudong Pai hoc Bach Khoa Ha
Nbi. Pha loang thap phan mau chuop nudc mam bang NaCl 0.9 % & cac do pha lodng
105, 10, 107, LAy 100ul mau da pha loang cho vao dia thach, trai déu trén moi
trudong MRS b6 sung CaCOs3 0,5% va NaCl 5% dén khi mat thach kho. Nudi trong
diéu kién yém khi & 30°C trong 3-5 ngay. Sau do tiép tuc cdy ria khuén lac trén nhiing
dia thach c6 thanh phan moi truong tuong tu, cdy ria cho dén khi cac khuan lac tach ra

riéng ré. Sau do cdy ria tinh sach trén cac dia thach t6i khi thu duge ching thuan.
+ Kiém tra dac tinh sinh hoc

Ching Tetragenococcus halophilus V7-3 dugc nudi ciy yém khi trén mai truong
MRS chtra 5% NaCl va 0,5% CaCO3. Trén moi truong MRS, ¢ nhiét do 30°C, khuén
lac chung Tetragenococcus halophilus V-3 nho ¢6 duong kinh 1-2mm, mau tring stra
bdng, hinh tron. 161 thap, va min. Té bao chiing bat mau gram duong, dang cau khuan,
thudong cap doi hoac bon, kich thudce té bao tr 0,5-0,8 wm. Chung phat trién trong dai
nhiét do tr 20 - 40°C, phat trién t6t nhit & nhiét do 35°C, d6 pH sinh trudng tir 4 - 9,
t6t nhit & 6,5 - 7.5, chiu duge nong do mudi dén 25% va c6 kha ning sinh truong
trong diéu kién khong c6 mudi, phét trién tot nhat & ndng do mudi 5 - 6,5%. So Vi cic
ching Tetragenococcus halophilus khac chung Tetragenococcus halophilus V-3 ¢o
kha nang sinh truong nhanh trén moéi trvong MRS 18% NaCl va nuéc lude ca chira

25% NaCl. Chung Tetragenococcus halophilus V7-3 chi ¢6 kha ndng su dung D-
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fructoza and D-melibioza trong 50 loai duong cua kit API, it hon nhiéu so véi cac

chung Tetragenococcus halophilus khac thé hién su khac biét ctia ching.
+ Xac dinh trinh tu gen 16s rADN chiing Tetragenococcus halophilus V7-3

ADN tbng s6 vi khudn dugc tach chiét nhu sau: khuén lac dugc hoat hoa trong
moéi truong LB & 30°C, te do lic 150rpm trong 24 giv. Ly tam dich nudi vi khuan &
5000xG trong 10 phut ¢ 4°C, ldy sinh khdi té bao dé tach chiét ADN. Hoa tan sinh
khéi té bao trong 0,5ml dém (Tris-HCI, EDTA, NaCl, SDS). U phan tng ¢ nhiét do
phong trong 10 phut, siéu am 70% nang luong 5 phut on/ 5 phut off. B6 sung lysozym
20pg/ml, u ¢ nhiét do 37°C, trong 1 gio. B6 sung 0,15 ml CH3COOK, ly tim 1000xG,

thu dich trong. Tua ADN bing isopropanol ti 1& 1:1, ly tdm & 13000G trong 10 phut &
4°C thu tiia. Rura tia bang EtOH 70%. Lam kho tia va hoa tai lai ADN v6i 50pg H2O

deion da thanh trung sau d6 4 & 65°C, trong 5 phut. Sau do tién hanh kiém tra cac san

phim ciia PCR bang dién di trén gel agaroza 1%. S dung cdp moi dac hiéu
27F/1492R v6i trinh tu: cap moi xudi 27F (5 AGAGTTTGATCMTGGCTCAG 3') va
moi nguoc 1492R (5' TACGGYTACCTTGTTACGACTT 3') theo chu trinh nhiét:
95°C trong 5 phut, 30 chu trinh (95°C trong 45 gidy, 56°C trong 60 gidy, 72°C trong 90
gidy), 72°C trong 5 phut, gitt mau ¢ 4°C. Trinh tuy vung 16s rADN clia ching
Tetragenococcus halophilus V7-3 duoc thé hién trén Hinh 2 va SEQ ID NO: 1.

Vi du 2: Xac dinh hoat tinh aminopeptidaza va kha nang sinh hop chit bay hoi

cua Tetragenococcus halophilus V7-3

Chung Tetragenococcus halophilus V7-3 dugc nudi ciy trong mdi trudng MRS
chira 10% NaCl va duoc 0 & 30°C trong 5 ngay trong diéu kién yém khi. Cac té bao
duge thu bang cach ly tim & 10.000 x G trong 15 phut ¢ 4°C. Sau do, 250ul lysozym
Smg/ml dugc thém vao cac té bao va duge u & 37°C trong 1 gio. Sau do, céac té bao
duoc rira hai lan voi dung dich dém 0.2M (d¢ pH 7.5) va dugc hoa tan lai trong 2ml
dung dich dém tuong tu. Cac té bao da bi pha v& bang cach sir dung siéu 4m trong 2
phut. Xac té bao duogc loai bo biang cach ly tim & 10.000 x G trong 15 phut ¢ 4°C.
Dich ndi duoc st dung dé xac dinh hoat tinh aminopeptidaza ndi bao béng cach su

dung cac din xudt amino p-nitroanilide la Glu-pNA va Leu-pNA. Ching
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Tetragenococcus halophilus V7-3 ¢6 hoat tinh aminopeptidaza ni bao voi hoat do

1.64U/mL va 1.42U/mL ddi véi co chat Glu-pNA va Leu-pNA.

Dé xac dinh cac hop chat bay hoi, chiing Tetragenococcus halophilus V-3 thudn
khiét duoc céy vao 50ml nudce lude ca chira 25% NaCl va duge u ¢ 30°C trong 14
ngay trong didu kién yém khi. Sau 14 ngay, phan noi phia trén duge thu bang cach ly
tam & 10.000 x G trong 10 phut & 4°C. Cac hop chit d& bay hoi thu duoc bang cich
chung cat hoi nudce sau do 1a chiét bang diclometan. Sau d6, phén tich céc chit bay hoi
bing may sic ky HP 6890N Plus ctia Agilent Technologies duoc gan véi cot mao quan
silica HP-5 MS (30 mx 0,25mm, d6 day mang 0,25 5m) va két ndi voi may quang pho
khéi HP 5973 MSD duoc st dung cho phén tich GC/MS. Cac diéu kién phan tich la:
khi mang He (2ml./phut), nhiét do kim phun (PTV) 250°C, nhiét do dau do 260°C,
nhiét do ¢ot dugc lap trinh 60°C (gitr 2 phut) dén 220°C (gitr 10 phut) & 4°C/phut. Céc
diéu kién MS nhu sau: dién 4p ion hoa 70eV; dong phat xa 40mA; c6 thé quét pham vi
khéi luong tir 35 - 350amu véi téc do lay mau 1a 1,0 lan quét/s. Trén mai truong nude
ludc cé sau 14 ngay chung Tetragenococcus halophilus V7-3 sinh cac hgp chat bay hoi
phan tich dugc nhu axit pentanoic, 2-propenyl ester; axit pentanoic, 2,2,4-trimethyl-3-
hydroxy-, este isobutyl; axit butanoic, 2,4-dibromo-, este ethyl; 3-hexanol; phenol, 2-
methoxy-4-(1-propenyl)-; 2-heptanon, 4,6-dimethyl-; axit sunfuric, este isohexyl

pentyl; benzyl 2-chloroethyl sulfon.
Vi du 3: Tim mdi truong ting sinh cho Tetragenococcus halophilus V7-3

Chung Tetragenococcus halophilus V7-3 dugc nudi ciy trén mdi truong MRS
chuin chira 5% NaCl va méi truong khoang c6 thanh phan cao nam men 2%,
CH;COONa 1%, K HPO4 0,5%, NazCeHsO7 1%, Tween 80 0,1%, MgSO4.7H20
0,02%, MnSO4.4 H,0 0,002%, glucoza 2% va NaCl 5%. Két qua cho thiy sau 4 ngay
nudi cdy sé luogng té bao trén mdi trudng khodng thay thé cho sb té bao 1a 8,4%107 té
bao so voi mai truong MRS 1a 5,76%107. Két qua nay cho thay hoan toan c6 thé dung
mdi truong khodng thay thé moi truong MRS truyén thong dé tang sinh t¢ bao. Moi

truong khoang thay thé 6 gia thanh chi bang 50% so véi moi truong MRS chuan.

Vi du 4: Ung dung Tetragenococcus halophilus V7-3 lam chung khoi dong dé

tao huong vi nudc mam cho dich thiy phan ca boi proteaza
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Cé dugc xay nho, thém 0,25% (v/w) alcalaza 2,4l va thuy phan ¢ 65°C trong 2
gidr. Sau d6 lam ngudi dén 50°C va thém 0,5% Flavouzyme S00L va U trong 4 gio. Khi
ngudi dén 35°C thi thém 25% (w/w) NaCl va gibng khoi dong dé dat 10° té bao/g cé.
Qua trinh 1én men dugc thuc hién ¢ nhiét do 35°C trong 6 thang. Nudc mém thu sau 6
thang 1én men boi Tetragenococcus halophilus V7-3 dugc ¢ ham luong nito tong la
21g/L, ham lugng nito amin chiém 55%, ham luong dam thdi chi chiém 15% so véi
nito tong. Ham lugng cac axit amin ty do chiém 593mg/L trong dé ham luong céc axit
amin isoleucin va tyrosin tang tur 2-4 14n so v6i mau kiém ching va mau 1én men boi
cac chiing Tetragenococcus halophilus khac dat 130mg/L va 162mg/L. Céac hop chat
bay hoi xdc dinh dugc bao g61n hexan, 3,3-dimetyl-; hexan, 2,4-dimetyl-; axit
pentanoic; phenol; axit oxalic, este hexyl neopentylr; axit oxalic, este isohexyl
neopentyl; axit sunfuric, este hexyl octyl; 1-hexanol,4-methyl-; axit formic, este octyl;
axit formic, este decyl; benzyl 2-chloroethyl sulfon; 1-hexanol; cyclobutaneetanol,b-
metylen-; 1,2.3-trimetyldiaziridin; 2-heptanon, 6-metyl-; axit pentanoic, este etyleste
2.2 2-trifloetyl; phenol, 3.5-dimethoxy-; axit dicloaxetic,4-hexaeste decyl; axit

terephthalic, este di(2-methoxyetyl).
Hiéu qu4 dat duwgc cuia sang ché

Chung vi khudn Tetragenococcus halophilus V-3 theo sing ché duoc phan lap
tir chuop mam Cira Hoi, Nghé An, Viét Nam c6 kha ning sinh trudng t6t trén mai
truong khoang thay thé cho MRS c¢6 gia thanh thap hon, c6 kha ning sinh
aminopeptidaza cao va sinh céc hop chét bay hoi. Khi 1én men dich thiy phan protein
ca boi proteaza, chung Tetragenococcus halophilus V7-3 c6 kha ning tao huong vi
dic trung nude mam chi sau 6 thang 1én men. Nudc méam thu sau 6 thang 1én men boi
Tetragernococcus halophilus V7-3 dugc c¢6 ham luong nito tong la 21g/L, ham luong
nito amin chiém 55%, ham lugng dam thdi chi chiém 15% so véi nito téng. Ham
luong céc axit amin tu do chiém 593mg/L trong d6 ham luong cac axit amin isoleucin
va tyrosin tang tir 2-4 14n so v&i cac chung khac. Pidu nay dua ra kha ning tmg dung
chang vi khuan Tetragenococcus halophilus V7-3 trong cong nghiép tao huong vi cho

san xudt nudc mam ngdn ngay thiy phan bang proteaza.
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YEU CAU BAO HO

1. Chung vi khudn lactic chiu man Tetragenococcus halophilus V7-3 thuan khiét vé
mit sinh hoc ¢6 trinh tu ving 16s rADN 1a 1439bp véi trinh tw nhu duoc thé hién
trong SEQ ID NO: 1, trong d6 chung nay co6 kha nang sinh truéng tt trén moi trudng
khodng, c6 kha nang tao huong vi dac trung nudc mam chi sau 6 thang 1én men khi 1én
men dich thuy phén protein ca boi proteaza va san pham thu duge ¢6 ham lugng nito
téng la 21g/L, ham luong nito amin chiém 55%, ham lugng dam thdi chi chiém 15%
50 v6i nito tdng, ham luong cac axit amin tu do chiém 593mg/L, trong d6 ham luong
céc axit amin khong thay thé isoleucin va tyrosin tang tir 2-4 lan so véi cac chung khac

dat 130mg/L va 160 mg/L.

-10-
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Hinh 1

GCTATACATGCAGTCGAACGCTGCTTAAGAAGAAACTTCGGTTTTTTCTTAAGCGGAGTGGCGGACGGGTGAGT
AACACGTGGGGAACCTATCCATCAGCGGGGGATAACACTTGGARACAGGTGCTAATACCGCATACGGCTTTTTT
TCACCTGARAAGRAAAGCTCARAGGCGCTTTACAGCGTCACTGATGGCTGGTCCCGCGGTGCATTAGCCAGTTGGT
GAGGTAACGGCTCACCAARGCAACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGCAAGTCTGACCGAGCAACGCCGCG
TGAGTGAAGAAGGTTTTCGGATCGTARAGCTCTGTTGTCAGCAAAGAACAGGAGAAAGAGGAAATGCTTTTTCT
ATGACGGTAGCTGACCAGAARAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTT
GTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTGATTTAAGTCTGATGTGAAAGCCCCCAGCTCAACTGG
GGAGGGTCATTGGAAACTGGATCACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGARATGCG
TAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGTGG
GTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCC
CTTCAGTGCTGCAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCARAAGGAATT
GACGGGGGCCCGCACAAGCGGTGGAGCATGTEGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGAC
ATCCTTTGACCGCCCTAGAGATAGGGTTTCCCCTTCGGCGGCAAAGTGACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTATTGTTAGTTGCCAGCATTGAGTTGGG
CACTCTAGCAAGACTGCCGGTGACARACCGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACC
TGGGCTACACACGTGCTACAATGGGAAGTACAACGAGCAAGCCAAGCCGCAAGGCCTAGCGAATCTCTGAAAGC
TTCTCTCEAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATG
CCGCGGTGAATCCGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCAAAGTCGG
TGCGGCAACCCTTAGGGGAGCCAGCCGCCTAAG

Hinh 2
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Hinh 3
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DANH MUC TRINH TU

<110> TRUONG DAI HOC BACH KHOA HA NOI

<120> CHUNG VI KHUAN LACTIC CHIU MAN TETRAGENOCOCCUS

HALOPHILUS V7-3

<160> 1

<210> 1

<211> 1439

<212> ADN

<213> Tetragenococcus halophilus

<400> 1

GCTATACATG
GCGGACGGGT
AGGTGCTAAT
GCGTCACTGA
AGCAACGATG
CAGACTCCTA
CAACGCCGCG
GGAGAAAGAG
GTGCCAGCAG
GCGAGCGCAG
ATTGGAAACT
AATGCGTAGA
GCTGAGGCTC
AACGATGAGT
GCACTCCGCC

CACAAGCGGT

CAGTCGAACG

GAGTAACACG

ACCGCATACG

TGGCTGGTCC

CATAGCCGAC

A7

CGGGAGGCAG

TGAGTGAAGA

GAAATGCTTT

CCGCGGTAAT

GCGGTGATTT

GGATCACTTG

TATATGGAGG

GAAAGCGTGG

GCTAAGTGTT

TGGGGAGTAC

GGAGCATGTG

CTGCTTAAGA

TGGGGAACCT

GCTTTTTTTC

CGCGGTGCAT

CTGAGAGGGT

CAGTAGGGAA

AGGTTTTCGG

TTCTATGACG

ACGTAGGTGG

AAGTCTGATG

AGTGCAGAAG

AACACCAGTG

GTAGCAAACA

GGAGGGTTTC

GACCGCAAGG

GTTTAATTCG

AGAAACTTCG

ATCCATCAGC

ACCTGAAAGA

TAGCCAGTTG

GATCGGCCAC

TCTTCGGCAA

ATCGTAAAGC

GTAGCTGACC

CAAGCGTTGT

TGAAAGCCCC

AGGAGAGTGG

GCGAAGGCGG

GGATTAGATA

CGCCCTTCAG

TTGAAACTCA

AAGCAACGCG

-13-

GTTTTTTCTT

GGGGGATAAC

AAGCTCAAAG

GTGAGGTAAC

ACTGGGACTG

TGGACGCAAG

TCTGTTGTCA

AGAAAGCCAC

CCGGATTTAT

CAGCTCAACT

AATTCCATGT

CTCTCTGGTC

CCCTGGTAGT

TGCTGCAGTT

AAGGAATTGA

AAGAACCTTA

AAGCGGAGTG

ACTTGGAAAC

GCGCTTTACA

GGCTCACCAA

AGACACGGCC

TCTGACCGAG

GCAAAGAACA

GGCTAACTAC

TGGGCGTAAA

GGGGAGGGTC

GTAGCGGTGA

TGTAACTGAC

CCACGCCGTA

AACGCATTAA

CGGGGGCCCG

CCAGGTCTTG

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ACATCCTTTG

CATGGTTGTC

CTTATTGTTA

GAGGAAGGCG

TACAATGGGA

CTCTCAGTTC

CGGATCAGCA

CGAGAGTTTG

ACCGCCCTAG

GTCAGCTCGT

GTTGCCAGCA

GGGATGACGT

AGTACAACGA

GGATTGCAGG

TGCCGCGGTG

TAACACCCAA
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AGATAGGGTT

GTCGTGAGAT

TTGAGTTGGG

CAAATCATCA

GCAAGCCAAG

CTGCAACTCG

AATCCGTTCC

AGTCGGTGCG

TCCCCTTCGG

GTTGGGTTAA

CACTCTAGCA

TGCCCCTTAT

CCGCAAGGCC

CCTGCATGAA

CGGGCCTTGT

GCAACCCTTA
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GGGCAAAGTG

GTCCCGTAAC

AGACTGCCGG

GACCTGGGCT

TAGCGAATCT

GCCGGAATCG

ACACACCGCC

GGGGAGCCAG

ACAGGTGGTG

GAGCGCAACC

TGACAAACCG

ACACACGTGC

CTGAAAGCTT

CTAGTAATCG

CGTCACACCA

CCGCCTAAG

1020

1080

1140

1200

1260

1320

1380

1439





