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Linh vige k§ thuit dwge dé cap

Sang ché thudc linh vie céng nghé sinh hoc, cu thé 1a dé cap dén quy trinh san
xuét xenluloza vi sinh tir chiing Komagataeibacter nataicola BC-B0007 dung trong linh
vue y duge va m§ phim.

Tinh trang ky thudt ciia sing ché

Khai niém xenluloza vi khuén dugc S. Hestrin va M. Schramm nhéc dén 14n dau
ti€én nim 1954 khi phat hién ching Acetobacter xylinum (nay duoc goi 1a
Komagataeibacter xylinus) c¢6 kha niing sinh tdng hop 16p mang xenluloza trong méi
trudng co glucose va oxy (S. Hestrin v M. Schramm, 1954).

Kha niing tdng hop xenluloza vi sinh con dugc phat hién & mot sé nhém vi khudn
khac nhu Agrobacterium, Rhizobium, Sarcina, Pseudomonas, Achromobacter,
Alcaligenes, Aerobacter, Azotobacter, Zooglea, Gluconacetobacter (Bielecki S. 2005);
tuy nhién chi Gluconacetobacter cho chét lwgng xenluloza t6t nhat. Ngoai ra, nim 2008,
D. R. Nobles va R. M. Brown d3 chuyén gen sinh t6ng hop xenluloza tir G. xylinus vao
khudn lam dé tao dong khudn lam méi c6 kha ning téng hop xenluloza (Patent
US2008085520-A1; US7803601-B2).

Theo hé théng phén loai Bergey (2005), chi Gluconacetobacter thude ho vi khuin
Acetobacteraceae, ¢6 khoang 17 loai (Yamada va cs, 2012). Tuy nhién theo Yamada va
cdng su, trong chi ndy c6 si khac biét vé kiéu gen va kidu hinh gifra c4c loai, nhém dai
dién Gluconacetobacter liquefaciens cé kha ning di dong va tao sic t6 nau trong khi
nhém dai dién Gluconacetobacter xylinus khong cé kha nang nay. Do v8y nim 2012,
Yamada va cong sy chia chi Gluconacetobacter thanh hai chi mdéi 1a chi
Komagataeibacter (dai dién 1a Komagataeibacter xylinus) va chi Gluconacetobacier
(dai dién 18 Gluconacetobacter liquefaciens) (Yamada va cs, 2012). Chi mdéi
Komagataeibacter goém cac lodi: Komagataeibacter xylinus, Komagataeibacter
hansenii, Komagataeibacter europaeus, Komagataeibacter oboediens,
Komagataeibacter intermedius, Komagataeibacter swingsii, Komagataeibacter
rhaeticus, = Komagataeibacter  saccharivorans, Komagataeibacter  nataicola,

Komagataeibacter kombuchae va Komagataeibacter sucrofermentans.
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V& dic diém, cAu troc xenluloza vi sinh rat gidng véi cAu triic xenluloza thyc vat,
tuy nhién chiing khéc biét & sb lugng don phan D-glucose trong mét chudi dén dén khac
biét v& mirc d6 polymer héa. Vi dy, xenluloza trong sgi béng c6 mirc @ polymer héa
trén thanh t& bao bac mot khoang 2000 - 6000, bac hai — 13000 — 14000 don phén;
xenluloza trong gd — 8000 — 10000 don phan trong khi xenluloza tir vi khuén
Gluconacetobacter xylinus — 2000 — 6000 don phan (Bielecki S. 2005).

Kha ning ngdm nuéc ciia xenluloza vi sinh cao tir 96-98,2%. Khi nubi cdy & méi
trudng tinh s& tao mang, nudi cdy l4c s& tao thanh céc hat véi kich thuée tiiy thudce toc
d6 khudy. Cac soi xenluloza c6 thé & dang To. va IB, déy 13 loai xenluloza c6 trong thanh
t& bao thue vét va tho. Mang thu duoc bing phuong phép nudi ciy tinh ¢6 chira nhiéu
Io. hon 13 nuéi cdy lic (Steinbuichel A., 2005). Xenluloza Io tao cAu triic bén hon Ip.
Xenluloza vi sinh ¢6 chira dn gén 60% 13 Ia trong khi & thyc vat chi tdm 30%. O thyc
vat xenluloza IB chiém phan 16n (Sugiyama J., 1999).

Theo Bielecki (2005), xenluloza vi sinh ¢6 nhimg tinh chét vo cing doc d4o nhur
né c6 do tinh khiét rat cao, do tinh thé héa cao, mat do dat 300-900 kg/m3, 35 bén kéo
dirt 16m, kha nding hip thy, kha ning giit nude cao, dong thoi ¢ d6 co gifin, dan hdi va
d6 déo t6t. Ngodi ra, xenluloza vi sinh hodn todn khong doc hai, 1 mét polymer phén
hiy sinh hoc, tro dbi véi cac qud trinh trao ddi chét clia con ngudi.

Chinh vi thé, hién nay trén thé giéi, mot loat img dung ciia xenluloza vi sinh d4 va
dang dugc nghién ciru, trong d6 cac hudng chinh (M. Iguchi va cs, 2000; Bielecki S.
2005; Klemm D. va cs, 2005; Hernan Charreau va cs, 2013) nhu:

- M§¥ phdm: chét n dinh, mit na dudng dm;

- Cong nghiép dét may: vai, 18 16t;

- Vatliéu thim hut nudc;

- Du lich va thé thao: quﬁn 40 thé thao, 18u bat va thiét bi cim trai;

- Téi ché chét thai: bot dé loai bd chit bin, vat lidu dé hip phu doc 16, ché bién

khoang san va dau;

- Cbng nghé du khi: loc dau;

- Xir Iy nu6e thai: xir Iy nude thai bing phuong phap siéu loc;

- Phét thanh truyén hinh: mang cam tmg cho tai nghe

- Lam nghi€p: g0 nhén tao, van €p va container



3050

- Cong nghiép ché bién gidy: gidy chat luvong cao, stra chira gidy to Iuu triy, gidy
lau, khan tay v.v.
- Cong nghiép 6 t6: thén xe, cic b6 phin may bay v.v.
- Cong nghé cao: man hinh dién thoai thong minh (smartphone)
- Cong nghiép thyc phdm: thach dira, thuc phdm chitc ning b6 sung chét xo
V.V.

- Y dugc: da nhén tao, bang cé nhén, vat liéu lam ring gia, implant v.v.

- Str dung trong phong thi nghiém: mang c¢d dinh protein, thanh phin mai
trudng, ¢b dinh enzym, vi khudn v.v.

Mot sb san phidm d3 duoc ban thuong mai trén thi trudng nhu Nata de Coco
(Thach dira), san phdm ctia cong ty Xylos Corp. (M§) - Prima Cel™, san phim Biofill™
va Bioprocess™ ciia cong ty Fzmb GmbH Dic (P.R. Chawla va cs, 2009), BASYC®
(Bacterial Synthesised Cellulose) clia Friedrich Schiller University Jena (DPic),
Cellulon® ctia Weyerhaeuser Co. (Tacoma, Washington, M§) va Cetus Co. (Emeryville,
California, My) v.v.

Trong céc loai thubc chi Komagataeibacter, chi c6 Komagataeibacter xylinus
dwoc nghién ciru k§ va ¢ nhidu tmg dung rong rai nhat. Tai Viét Nam, mot s6 san phdm
nhu Nata de Coco (Thach dira), m3t na dudng am tir 14u d3 trd nén phd bién trén thi
triromg. K. xylinus duoc nudi chi yéu trén méi trudng nudce dira gia truyén thdng (g/1):
sucroza - 20, (NH4)2SO4 — 8, (NH4),HPO4 — 2, nudce dira — 1 lit.

Komagataeibacter nataicola duoc biét dén nam 2006 (Lisdiyanti va cs, 2006)
tuy nhién hiu nhir chwra ¢6 bt ky nghién ciru sdu ndo vé lodi nay mic du day 13 loai
dwoc phan Iap tir ngudn thach dira tai Déng Nam A.

O thoi diém hién tai chua c6 san phdm thuong mai héa nao tir Komagataeibacter
nataicola, va thidu cac nghién ciru chuyén siu vé méi trudng nudi cly ciing nhur cach
thire giir gibng, phuong phép, quy trinh san xuit xenluloza tir ching nay, dic biét thiéu
dan chimg cho thiy Komagataeibacter nataicola c6 thé tmg dung duge & quy md cong
nghiép, trong cc nganh dic thi nhu m§ phdm va y duoc.

Ban chat k§ thudt ciia sdng ché
Nhim dat duoe muyc dich néu trén, theo mét phuong an, sang ché dé xuit moi

truomg SY dé kich hoat chiing Komagataeibacter nataicola, trong d6 méi trizdng nay
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bao gdm céc thanh phan: sucroza 13 100 g/l, cao nim men I3 10 g/l, nude cat — 1 lit, moi
trudng nay c6 do pH =4.

Theo mdt phuong 4n khéc, sang ché dé xuit méi truéng BC1 dé nuébi cAy chiing
Komagataeibacter nataicola, trong 46 mdi trudng nay bao gdm céc thanh phén: sucroza
v6i luong nim trong khoang tir 30 dén 70 g/l, cao ndm men 13 3 g/, Na;HPO4 13 2 g/,
KoHPO4 12 2 g/l, (NH4)280414 2 g/l, nuée cét— 1 1it, méi truong nay cé 46 pH =4, trong
d6 ham luong nito tdng cia cao ndm men n3m trong khoang tir 5-8%.

Theo mét phuong 4n, séng ché d& xuit méi trudng BC2 d& nuodi cly ching
Komagataeibacter nataicola, trong 46 mdi trudng nay bao gbm céc thanh phén: sucroza
v6i luong ndm trong khoang tir 30 dén 70 g/l, cao ndm men 13 3 g/l, Na;HPOs12 2 g/l,
KoHPO4 14 2 g/, (NH2)280412 2 g/l, nudce cdt — 1 1it, moi trudng nay c¢é d6 pH =4, trong
d6 ham luong nito tdng ciia cao ndm men trong khoang tir 8-11%.

Theo mdt phuong 4n, sang ché d xult méi trudng BC3 @8 nudi cdy ching
Komagataeibacter nataicola, trong d6 moi trudng ndy bao gdm céc thanh phan: sucroza
13 100 g/, cao ndm men 13 3 g/l, pepton 13 1g/l, KoHPO: 13 2g/1, (NH4)SO0s 12 2 g/l;
vitamin B1 14 2 mg/l, vitamin B6 13 2 mg/l, nudc cdt — 1 1it, mébi trudmg ndy cé pH =4,
trong d6 ham luong nito tdng cla cao ndm men trong ngudng tir 8-11%.

Theo mot phuong 4n, sang ché @ xuét quy trinh san xuit xenluloza dang bot tir
ching Komagataeibacter nataicola BC-B0007 tiy tring bang ozon.

Theo m6t phwong 4n nita, sang ché dé xuat quy trinh san xuit xenluloza dang bot
tir ching Komagataeibacter nataicola BC-B0007 tdy tring bing NaOH 0,5%,

Theo mét phuong 4n khéc nita, sing ché d& xuit ching Komagataeibacter

nataicola BC-B0007, trong d6 ching nay ¢6 trinh tu néu trong SEQ ID No:1.

MO ta vin tit cdc hinh vé
Hinh 1A: M6 t3 hinh dang té bao chiing Komagataeibacter nataicola BC-B0007.
Hinh 1B: M6 ta hinh thai khuén lac ching Komagataeibacter nataicola BC-
B0007.
Hinh 2: M5 ta hé théng khay nudi cdy chiing Komagataeibacter nataicola BC-
B0007.
Hinh 3: Mo t4 mang xenluloza 43 xir Iy thu nhén tir chliing Komagataeibacter

nataicola BC-B0007 trén mdi truong BC1.
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Hinh 3A: M6 t4 mang xenluloza d& xir ly thu nhén tir chiing Komagataeibacter

nataicola BC-B0007 trén méi truomg BC1 sau 03 ngdy nudi cy.

Hinh 3B: M6 ta mang xenluloza d3 xir Iy thu nhén tir chiing Komagataeibacter

nataicola BC-B0007 trén méi truomg BC1 sau 07 ngay nudi cy.

Hinh 4: M6 t4 mang xenluloza thu nhén tir ching Komagataeibacter nataicola

BC-B0007 trén méi truong BC2 trong thoi gian 7 ngdy nudi ciy.

Hinh 5: B6t xenluloza thu nhén t&r Komagataeibacter nataicola BC-B0007.
MO ta chi tiét sing ché

Trong pham vi cia sang ché, ching vi khuén Komagataeibacter nataicola BC-
B0007 duoc sit dung. Day 14 chiing duoc sang loc va thu nhén tir cac mAu phén 1p tai
Bén Tre, Viét Nam. Komagataeibacter nataicola BC-B0007 ¢é trinh tir SEQ ID No: 1.

Theo két qua so sanh trinh tir trén GenBank, chiing twong thich 100% véi
Komagataeibacter nataicola, ching hién dugc luu gii trong B0 suu tip gidng vi sinh
vat — Trung tdm Coéng nghé Sinh hoc Thanh phd HO Chi Minh theo tén
Komagataeibacter nataicola BC-B0007.

Komagataeibacter nataicola BC-B0007 c¢6 dang hinh que, gram dm (-), kich
thudc trung binh tir 1,5 dén 2,5um. Té bao don, d6i va theo chudi ngén (hinh 1A), khuin
lac hinh tron, 181 & giita, b mit tron lang nhn (hinh 1B), hiéu khi bt bubdc, khéng di
d6ng, khong tao sic t6 ndu, cé kha ning oxy héa axetat va lactat dé tao COz va H>O,
chuyén hoa etanol thanh axit axetic, khong phat trién trén mdi truong cé tir 3% etanol
tré 18n, co kha ning tdng hop xenluloza ngoai bao. C6 thé sir dung dugc cac ngudn
dudng nhu arabinoza, riboza, xyloza, galactoza, glucoza, sucroza, maltoza. St dung
sucroza t6t hon glucoza. Phat trién trong méi trudng c6 dd pH ndm trong khoang tir 3
dén 6,5, khoang pH tdi uru ndm trong khoang tir 4 dén 6.

Chuing phét trién trén méi truong HS (tén viét tit cia moi truong S. Hestrin va
M. Schramm, 1954) (g/1): glucoza — 20, pepton — 5, cao nim men — 5, Na;HPOs — 2.7,
axit citric — 1,15, nude cht - 1 lit. Tuy nhién hi€u suat tao xenluloza khong cao, dat 8,14
g/l sau 07 ngay nudi cdy & nhiét d§ 28 + 2°C.

Trén moi trudng nude dira gia truyén thdng (g/1): sucroza — 20, (NH1)2S80: — 8,
(NH4)HPOs— 2, nude cit — 1 lit, lvgng xenluloza tao thanh dat 14,8 g/l sau 07 ngay

nudi cly & nhiét 46 28 + 2°C.



3050

Viéc phu thudc vao nudc dira d& san xudt dn dén khong chi dong dugc ngudn
nguyén liéu, kho phét trién & quy md coéng nghiép, do d6 sang ché dé xuét cong thirc
mdi trudng thay thé muede dira gia, don gian, cho ning sudt cao, an todn, c6 thé sir dung
trong nganh m§ phim vay dugc ddi véi chiing Komagataeibacter nataicola BC-B0007,

cu thé sang ché @& cap dén moi trudng c6 cac thanh phan nhur duéi day.

Theo mdt phuong 4n, sing ché dé cap dén méi truomg kich hoat SY (viét tht cia chit
“Sucrose Yeast extract”) (/1): sucroza — 100, cao ném men — 10, nurée cit — 1 lit, pH 4.

Theo mdt phwong 4n khéac, sang ché @& cip dén moi trudng BC1 (BC1 viét tit
cua chir “Bacterial Cellulose 1” hay “Biotechnology Center 17) (g/1): sucroza — tir 30
dén 70, cao ndm men — 3, NayHPOus — 2, KoHPOs — 2, (NH2 2S04 — 2, nuéc cat — 1 lit,
pH 4. Ham luong nito tng cia cao ndm men nim trong khoang tir 5-8%.

Theo m6t phuong 4n khac, sang ché dé cép dén moi trudng BC2 (BC2 viét tit
cta chir “Bacterial Cellulose 2” hay “Biotechnology Center 27) (g/1): sucroza — tir 30
dén 70, cao ndm men — 3, NayHPO4 — 2, KoHPO4 — 2, (NH4)SO4— 2, nuéc cht — 1 lit,
pH 4. Ham lwong nito tdng cia cao ndm men trong ngudng tir 8-11%.

Theo m6t phuong an khac, sang ché dé cip dén méi truong BC3 (BC3 viét tht ciia
chit “Bacterial Cellulose 3” hay “Biotechnology Center 3”) (g/1): sucroza - 100; cao nim
men - 3; pepton - 1; KoHPO; - 2; (NH4)2SO4 - 2; vitamin Bl - 0,002; vitamin B6 - 0,002;
nuée cét - 1 1it, pH 4. Ham lwong nito tong cia cao ndm men trong ngudng tir 8-11%.

Nang sudt tao xenluloza st dung cdc moi trudng nudi cay BC1, BC2, BC3 cao
glp tir 4-6 14n so véi sir dung mdi truong HS. Cac ching khac thude chi
Komagataeibacter nhu Komagataeibacter xylinus, Komagataeibacter hansenii v.v. déu
c6 thé phat trién tdt trén cAc mdi trudong nay.

Ngoai ra, sang ché dé cdp dén quy trinh san xut tao mang va bdt xenluloza tir
ching Komagataeibacter nataicola BC-B0007, trong d6 quy trinh nay bao gdm cac
budc nhur sau:

Budc 1: Kich hoat gidng. Chiing gitr trong ng giit gibng trong glyxerol 10% & -
80°C duoc mang ra dé & nhiét d@d phong trong vong 30 phut, sau d6 cly truyén sang dia
Petri ¢ chira 30 ml mdi truong SY hodc binh tam giac ¢6 chira 100 ml mdi truong SY,
nudi cdy tinh & 28°C, 03 ngay. Mbi trudng SY duge hép tiét tring & 115°C trong 20
phiit. Viée st dung céc dia Petri dé kich hoat gidng gitip ting bé mit thoang khi, tao
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didu kién cho vi khudn tao mang va nhan sinh khdi nhanh hon so v6i ding binh tam gidc
nhu phuong phép truyén thong.

Budc 2: Nhan giéng cp 1 va nhan gibng cép 2. Ching sau kich hoat dugc cy
truyén sang moi truong BC2 trong cic binh erlen 1 lit @& chuin bi nuéi mé 16m, ty 18
gibng — 10%, nudi cy & 28 + 2°C trong 07 ngay. Madi trudng BC2 duoc hip tiét tring
& 115°C trong 20 phut.

Buéc 3: Nubdi ciy tao mang mé Ién. Sir dung méi truéng BC1, BC2 hoic BC3 dé
nudi cdy. Ty 18 gibng: 10%, nudi & 28 + 2°C, thoi gian nudi tiy muc dich st dung. M6i
truong BC1, BC2, BC3 duoc chinh pH vé 4 bing axit axetic. Viéc chinh d6 pH v& 4 va
ndng d6 dudng cao trong cac mdi trrdng nay (tir 70 — 100 g/l) gitip gidm ty & nhiém &
mirc dudi 2%, thuan loi hon trong khau nudi cdy va dic biét 14 giam ty 16 nhiém trong
didu kién nudi ban tiét tring tai cic co s& san xudt hién nay. Méi trudng duoc tiét tring
& 115°C trong 20 phat.

Tuy muc dich c6 thé sir dung cic médi truong va thoi gian nudi cdy khac nhau:

Pé tao mang tring trong (vi du: 1am m3t na) dung mdi truong BC1, thdi gian
ngin tir 3-4 ngay.

Dé tao mang tuong dbi tring, day (vi du: 13m t& 16t) sir dung méi truong BC2,
thoi gian tir 5-7 ngay.

Néu chi quan tAm dén luong sinh khéi tao thanh (vi du: tao bdt gidy) sir dung moi
truong BC3, thoi gian trén 7 ngay.

Theo phuong phap truyén thong, mdi trudng sau tiét tring dugc db vao timg khay
kich thuée hinh chir nhat sao cho méi truong chiém khong qué 1/3 khay, cho ngudi dén
dudi 40°C thi thém ching véi ty 18 5-10%, sau d6 cac khay nay duoc boc gidy bao va
xép chong 1én nhau.

Tuy nhién, phuong phép ndy ¢6 mdt vai nhuge diém: ty 16 nhiém cao, sé lugng
cong nhén nhiéu, phai sir dung gidy bdo chua qua tiét trung va khé ty dong héa. Pic
biét, viéc boc bao roi xép chdng cac khay 1én nhau mat rit nhidu thoi gian va doi hoi
khu vire nuét céy phai c6 dién tich Ion.

Pé khic phuc, mdi trudmg sau khi tiét trung (dang & 115°C) dugc chay qua hé
théng trao dbi nhiét dang tAm dé ha nhiét 46 xuéng 35°C, sau d6 ching dugc thém vao

véi ty 16 1:10.
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Tiép theo, méi trudng chira chiing qua hé théng chiét rét tw dong dugc thém vao
c4c khay c6 dung tich 3200 ml kich thuéc 253 x 160 x 80 mm qua 16 tron trén khay. Céc
khay nay duoc hép khir tring tir trée hogic duoc lau con va xép chdng 1én nhau nhwr thé
hién trong Hinh 2. & mdi khay c6 2 16 tron dudng kinh 1 cm nim song song nhau & mit
trudc va mit sau dé rét moi trudong v gitr khay thoang khi. Tuy muc dich st dung (lam
mit na, t3 16t hay thu sinh khéi) ma luong méi truong chira chiing duge thém vao cho
phu hop.

Céc 15 nay c6 thé diroc che bang gidy loc d& hép tiét tring hodc khdng che. Nho xép
chdng c4c khay 16n nhau ma dién tich nha xuéng c6 thé giam tir 5-10 I4n, thuén tién trong
khau tién xir Iy khay nudi cdy, tr 3ong hoa duge khau chiét rét. Ngoai ra, do méi triomg da
dugc ha d6 pH xubng 4 va st dung ndng d duong cao nén ty 18 nhifm 14 rat thip.

Céc khay duoc dé yén trong phong t6i, nhiét do 28 + 2°C theo thoi gian tirong
tmg cho timg muc dich st dung (lam t3 16t, khin gidy, mit na hay thu sinh khdi v.v.).

V& dac tinh k§ thudt cia méng thu dugc sau nudi cdy bang ching
Komagataeibacter nataicola BC-B0007: trong 100 g mang sinh khdi thu dugc ¢6 chira
nude voi lugng ndm trong khoang tir 95 dén 97%, xenluloza véi lugng tir 2,8 dén 3,5%,
protein voi luong nho hon 0,1%, tro véi lrgng nhod hon 0,05%, lipit véi lugng nhé hon
0,005%. Nhu vay cir 100 g sinh khdi uét s& thu dugce tir 2,8 — 3,5 g xenluloza tinh chét,
c4c thanh phén khac ngoai trir nuc hiu nhu khong déang ké. Protein, lipit va tro nim
trong € bao, do vay dé thu dugc xenluloza tinh chét can xir Iy,

Budc 4: Xt Iy mang sau nudi ciy.

Tty muc dich str dung c6 2 cach xtt I¥: gitr nguyén cu tric mang hay tao dang bot.

Dé giir nguyén cAu triic mang, mang sau khi nudi cdy duoc rira sach bing nuéc,
sau d6 ép nude (46 Am dudi 60%), ngdm NaOH 0,5% dé ty trang va trung hoa axit, sau
d6 mang duoc ép NaOH (d6 4m dudi 60%), trung hoa va hdp khir tring (xem Hinh 3).

Pé tao dang bot, mang sau khi nudi cly duoc rira sach bing nuéc, sau d6 xay
nhuyén, tdy tring bang ozon hoic NaOH 0,5%, ép loai nudc, xay nhuyén tao dang bot,
sdy kho & nhiét d6 60°C dén khi ham luong nude giam xudng dudi 12% (xem Hinh 5).
Vi du thwe hién sang ché

Vi du 1: Kich hoat va nhén giéng: Ching Komagataeibacter nataicola BC-
B0007 gift trong glyxerol 10% & -80°C dugc 14y ra dé & nhiét 6 phong trong vong 30

phiit, sau d6 cdy truyén sangdia Petri c6 chira 30 ml mdi trudng SY néu trén, nudi cly &
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28 + 2°C, 03 ngay. Mbi truomg SY duoc hép tiét tring & 115°C trong 20 phut. Ching
sau kich hoat duogc ciy truyén sang méi truomg BC2 néu trén tir mot dén hai 14n dé chuén
bi du luong miu nudi mé 16n, ty 18 gibng 1a 10%, nudi cly & 28 + 2°C, trong thai gian
07 ngay. Moi truomg BC2 duoc hép tiét tring & 115°C trong 20 phut.

Viduy 2: Nudi ciy thu mang xenluloza méng 1am mit na: Chiing Komagataeibacter
naiaicola BC-B0007 giit trong glyxerol 10% & -80°C dugc mang ra dé & nhiét d6 phong
trong vong 30 phit, sau d6 cAy truyén sang dia Petri c6 chira 30 ml méi trudng SY néu
trén, nudi cdy & 28 % 2°C, trong thoi gian 03 ngay. Chiing sau kich hoat duoc cdy truyén
sang moi trudong BC2 néu trén tir mét dén hai 14n ¢ chuén bi dt lwong mAu nudi mé 16n,
t 18 gidng 1a 10%, nudi cdy & 28 + 2°C, trong thoi gian 07 ngay.

Mdi truong BC1 néu trén sau tiét tring qua hé thdng trao ddi nhiét dang tAm duoc
ha nhiét xudng 35°C, thém gibng 10% rdi duge rét qua hé théng chiét rét tu dong dé
thém vao cac khay c6 dung tich 3200 mlkich thudc 253 x 160 x 80 mm theo thé tich tir
150 — 250 ml qua 15 tron trén khay, nudi cdy & 28 + 2°C, trong théi gian 03 ngay. Cac
khay nay duoc hip khir tring tir trude hodc dugc lau cdn va xép chdng 18n nhau nhu
Hinh 2. O mbi khay c6 2 13 tron dudng kinh 1 cm ndm song song nhau & mit truée va
mat sau d& rot moi truong va gitr khay thoang khi. Cac 18 nay c6 thé dugc che bang gidy
loc d4 hap tiét tring hodic khong che. Cac moi trudng SY, BC1, BC2 néu trén dugc hép
tiét trung & 115°C trong 20 phat.

Vi du 3: Nubi cdy thu mang xenluloza lam t3 16t: Chiing Komagataeibacter
nataicola BC-B0007 giit trong glyxerol 10% & -80°C dugc mang ra dé & nhiét d6 phong
trong vong 30 phut, sau d6 cdy truyén sang dia Petri c6 chira 30 ml méi truong SY néu
trén, nubi cdy & 28 + 2°C, 03 ngay. Chiing sau kich hoat dugc cdy truyén sang méi
truomg BC2 néu trén tir mot dén hai 14n dé chudn bi du luong mAu nudi mé 16n, 1y 18
gidng 13 10%, nudi cly & 28 + 2°C, trong thdi gian 07 ngay.

MBoi trudng BC2 néu trén sau tiét tring qua hé théng trao d6i nhiét dang tAm dugc
ha nhiét xuéng 35°C, thém gi(‘mg 10% 61 dugc rét qua hé théng chiét rot tu dong dé
thém vao cac khay cé dung tich 3200 ml kich thudc 253 x 160 x 80 mm theo thé tich tir
400 — 450 m1 qua 13 tron trén khay, nudi ciy & 28°C, trong thoi gian 07 ngay. Cac khay
ndy duge hip khir trung tir trude hodic duoc lau cdn va xép chdng 16n nhau nhwr Hinh 2.
O mbi khay c6 2 18 tron duong kinh 1 cm nim song song nhau & mt triréc va mat sau

dé rét moi truomg va giir khay thoang khi. Céc 18 nay co6 thé duoc che bang gidy loc da
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hép tiét tring hodc khong che. Cac mdi truong SY, BC2 néu trén duoc hip tiét tring &
115°C trong 20 pht.

Vi du 4: Nudi ciy thu mang xenluloza phuc vu cic muc dich khac: Ching
Komagataeibacter nataicola BC-B0007 giit trong glyxerol 10% & -80°C dugc mang ra
dé & nhiét d6 phong trong vong 30 phiit, sau d6 cdy truyén sang dia Petri ¢6 chira 30 ml
mdi trudng SY néu trén, nudi cy & 28 + 2°C, 03 ngdy. Ching sau kich hoat duogc cy
truyén sang moi truong BC3 néu trén tir mot dén hai 1an dé chudn bi ¢t lwong mau nubdi
mé 16n, £y 18 gidng — 10%, nudi cly & 28 + 2°C, 7 ngay.

Moi truomg BC3 sau tiét tring qua hé thong trao dbi nhiét dang tAm duogc ha nhiét
xudng 35°C, thém gidng 10% rdi duoc rét qua hé thdng chiét rét tu dong dé thém vao
céc khay c6 dung tich 3200 ml kich thudc 253 x 160 x 80 mm theo thé tich tir 400 — 450
ml qua 18 tron trén khay & 28°C, 3 ngdy. Céc khay ndy duogc hip khir tring tir trudc hodc
duge lau c6n va xép chdng 1én nhau nhu Hinh 2. O mdi khay c6 2 13 tron dudng kinh 1
cm nam song song nhau & mit trudc va mit sau dé rot mdi trudng va gitr khay thoang
khi. Cac 18 nay c6 thé duoc che bing gidy loc d& hap tiét tring hosdc khong che. Cac mbi
truomg SY, BC3 duoc hép tiét tring & 115°C trong 20 pht.

Vi du 5: Xir Iy mang: Mang sau khi nuéi ciy duoc cho vao cac bdn thé tich 10 -
50 m? c6 canh khudy (toc d6: 500 — 1000 vong/phit) theo ty 16 mang/nudce: 1:1, riza sach
5 lan, sau d6 mang duogc ép nudc dé d6 dm dudi 60%, ngdm mang da ép nudc trong
dung dich NaOH 0,5% 24 tiéng dé ph4 v& té bao, tiy tring va trung hoa axit, sau do
mang dugc ép nudce (46 4m dudi 60%), trung hoa va hip khir tring.

Viduy 6: Tao dang bot téy tréng b:?mg ozon: Mang sau khi nudi céy duoc cho vao
cac bon thé tich 10 — 50 m® ¢6 canh khudy (tdc d6: 500 — 1000 vong/phit) theo ty 16
mang/nuéc: 1:1, rira sach 5 14n, trung hoa dén pH 7, sau d6 mang duoc xay nhuyén (tbc
d6 15000 — 20000 vong/phiit trong 5 phut), tiy mau bing ozon (ndng d6 bot trén 30%,
nhiét 3 25-35°C, théi gian tdy 5 phiit, ndng d6 ozon 100 g/m3), ép loai nuée, xay nhuyén
tao dang bot, sdy kho & nhiét 46 60°C dén khi ham Iuong nudc giam xubng dudsi 12%
(xem Hinh 5).

Vi du 7: Tao dang bot tdy tring bang NaOH 0,5%: Mang sau khi nudi cy dwoc
cho vao céc bdn thé tich 10 — 50 m? ¢6 canh khudy (tbc d6: 500 — 1000 vong/phut) theo
ty 16 mang/mude: 1:1, rira sach 5 13n, sau d6 mang duge xay nhuyén (tbc d6 15000 —

20000 vong/phiit trong 5 phiit), mang sau xay nhuyén dugc cho vao bdn ngdm véi NaOH
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0,5% trong 24 tiéng d& phé v t& bao, tAy tring va trung hoa axit, sau d6 ép loai nudc,
xay nhuyén tao dang bdt, siy kho & nhiét 46 60°C dén khi ham luong nude gidm xubng
duéi 12%.

Hiéu qua dat dwoc ciia sang ché

Hiéu suit thu nhén xenluloza tir Komagataeibacter nataicola BC-B0007 kha cao
so sanh véi cac mét sb ching Komagataeibacter xylinus. Vi du, lugng xenluloza dat
duoc khi nudi cdy trén méi truomg BC3 12 32,278 g/l sau 07 ngay nudi chy, két qua nay
cao hon so v6i Gluconacetobacter xylinus TFO 13773 (10,10 g/1), Acetobacter xylinum
VKM B880 (15,82 g/l), twong dwong véi chiing Acetobacter xylinum BPR2001 (36 g/).
Komagataeibacter nataicola BC-B0007 1a mét ching méi duoc ing dung dé san xuft
xenluloza, v&i hiéu suat thu nhin xenluloza nhu trén hoan toan cé thé thay thé duoc
ching Komagataeibacter xylinus trong phuong phép truyén théng va c6 thé sir dung
Komagataeibacter nataicola BC-B0007 dé san xuét xenluloza vi sinh & quy md cong
nghi€p (Hinh 4).

Céc mdi trudmg BC1, BC2, BC3 déu cho sinh khdi cao hon tir 3 @n 5 14n so véi
sir dung méi trudng nudc dira gia truyén théng (14,8 g/1) va méi truong HS (8,14 g/),
nhu vay cdc méi treomg nay cé thé st dung dé thay thé moi trudng nuéce dira. Ngoai ra,
trong thanh phan mdi trudng BC1, BC2, BC3 déu khéng chira nudc dira, khong phu
thudc vao ngudn nguyén liéu nay nén gia thanh 6n dinh, c6 thé san xuét quanh nim ma
khong phu thudce vao ving nguyén liéu, do viy day 12 méi trudng thay thé 1y tudng dé
tmg dung trong cong nghiép san xudt xenluloza vi sinh tir cdc ching thudc chi
Komagataeibacter.

Céc quy trinh san xuét xenluloza tir ching Komagataeibacter nataicola BC-
B0007 trén céc loai méi truomg BC1, BC2, BC3 déu c6 thoi gian nudi cly ngén (tir 3 —
7 ngay), thoi gian nubi cly giam gén mét nira so v6i quy trinh truyén thdng (tir 14 — 21
ngay). Quy trinh sir dung hé théng cac khay nudi ciy don gian (hinh 2), c6 thé gitip gidm
dién tich xudng nudi cdy xudng 3 — 5 14n, hé théng kin han ché nhifm so v6i c4c khay
nudi cdy boc bao truyén thdng va kha ning ty dong hod cao cho san xuét céng nghiép
khi str dung kém hé thong chiét rot tu dong.

San phdm xenluloza vi sinh tao thanh tir chiing Komagataeibacter nataicola BC-
BO0007 trén céc loai méi truong BC1, BC2, BC3 ¢6 d6 tinh khiét cao, xenluloza vi sinh
gén nhir 14 100% xenluloza tinh khiét khong co6 chira cac tap chit khé phén tach: lignin,
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hemixenluloza hay protein, lipit nhu trong céc loai xenluloza tir nhién khac (gd, bong,
day, gai, v.v.). Vi vdy, co thé sir dung xenluloza vi sinh dé san xudt cac loai san pham
@01 héi xenluloza tinh khiét, chat lugng cao nhu thuc phdm chirc ning, m§ phim, duoc
pham, v.v. Mang xenluloza thu dugc c6 kha ning gift 4m cao, git duoc cac hop chét
phdi tAm, d6 dai, bén t6t, than thién véi méi trudmg,co thé sir dung dé san xuét m3t na,
t3 16t, bing vé sinh, v.v. tdt hon so v6i céc loai vat liéu khac nhu gidy, PE, v.v. hay cac

vat li€u dét, khong dét khac.
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YEU CAU BAO HO

1. Quy trinh san xuét xenluloza dang mang tir chiing Komagataeibacter nataicola BC-
B0007, trong d6 quy trinh nay bao gbm céc budc:

bude 1: kich hoat giéng

chiing gift trong bng giit giéng trong glyxerol 10% & -80°C dugc liy ra dé &
nhiét d6 phong trong vong 30 phit, sau 46 cly truyén sang dia Petri c6 chira 30 ml moi
truong SY, hodc binh tam gidc ¢6 chira 100 ml méi truong SY, moéi truong SY bao
gdm c4c thanh phén: sucroza 13 100 g/l, cao nim men 13 10 g/, nudc cat — 1 lit, méi
truong nay c¢6 do pH = 4, nudi cdy tinh & 28 + 2°C, 03 ngdy, moi truong SY dugc hép
tiét tring & 115°C trong 20 phut;

buéc 2: nhan gibng cip 1 va nhéan gibng cp 2

chung sau kich hoat & budc 1 dugc cdy truyén sang méi truong BC2, moi
treong BC2 bao gbm céc thanh phén: sucroza véi lugng nam trong khoang tir 30 dén
70 g/, cao ndm men 12 3 g/l, Na,HPO4 12 2 g/1, KoHPO4 18 2 g/l, (NH4)2SO4 12 2 g/,
nuée cht — 1 lit, mdi trudng nay c6 d6 pH = 4, trong d6 ham lugng nito tbng cia cao
nAm men trong khoang tir 8-11%, da dugc tiét tring ¢ 115°C trong 20 phut, tir mot dén
hai 1an dé chudn bi du lwong miu nudi mé 16n, ty 1& gidng 13 10%, nudi cy & 28 £
2°C, trong thoi gian 07 ngay;

bude 3: nudi cdy tao mang xenluloza mé 16n bang cach:
nudi cy ching sau khi nhan gibng cip 1 va cép 2 thu duge & budc 2 trong mdi truong
BCl1, thoi gian 03 ngay dé tao mang c6 d9 tring trong, trong d6 mdi truong BC1 nay
bao gdm cac thanh phan: sucroza v6i lugng nim trong khoang tir 30 dén 70 g/l, cao
nAm men 12 3 g/, Na;HPO4 12 2 g/1, KoHPO41a 2 g/l, (NH4)2SO041a 2 g/1, nuée cit—1
1it, moi truong nay c6 do pH = 4, trong d6 ham lugng nito tbng clia cao nidm men nim
trong khoang tir 5-8% mdi truong nudi ciy sau tiét trung & 115°C trong 20 phut qua hé
théng trao dbi nhiét dang tAm dugc ha nhiét xubng 35°C, thém giéng 10% i duogc rot
qua hé thong chiét rot tu dong dé thém vao cac khay c¢6 dung tich 3200 ml kich thudc
253 x 160 x 80 mm theo thé tich tir 150 — 250 ml qua 15 tron trén khay, nu6i chy & 28
+ 2°C, c4c khay nay dwoc hip khi trung tir truée hode dugce lau cdn va xép chong lén
nhau; hodc

nudi cdy ching sau khi nhan gibng cip 1 va cAp 2 thu duge & budc 2 trong mdi
truong BC2, thoi gian 07 ngay dé tao mang tuong d6i trang va day, trong d6 méi

truong BC2 bao gbm cac thanh phén: sucroza voi lugng nam trong khoang tir 30 dén
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70 g/l, cao ndm men 1a 3 g/l, Na;HPO4 12 2 g/, KoHPO4 12 2 g/1, (NH4)2804 1a 2 g/,
nuée ct — 1 lit, moi trudng nay c6 dd pH = 4, trong d6 ham lugng nito tdng cua cao
ndm men trong khoang tr 8-11% mdi truong nudi chy sau tiét trung & 115°C trong 20
phtt qua hé théng trao ddi nhiét dang thm dugc ha nhiét xudng 35°C, thém gibng 10%
161 duge rét qua hé théng chiét rét tw dong dé thém vao cac khay c6 dung tich 3200 mi
kich thu6c 253 x 160 x 80 mm theo thé tich tir 150 — 250 ml qua 15 tron trén khay,
nubi cdy & 28 + 2°C, cac khay nay dugc hép khtr tring tir trude hodc duge lau cdn va
xép chdng 1én nhau; hodc

nudi cdy ching sau khi nhan gibng cép 1 va cAp 2 thu dugc & bude 2 trong mdi
truomg BC3, thdi gian tir 07 dén 09 ngdy dé tao mang c6 sinh khdi 16n, trong 46 mbi
truong BC3 bao gdm cac thanh phan: sucroza la 100 g/1, cao ndm men 13 3 g/l, pepton
12 1 g/1, KoaHPO4 12 2 g/, (NH4)2SO04 12 2 g/l; vitamin Bl la 2 mg/l, vitamin B6 1a 2
mg/l, nude cht — 1 lit, moi trudng ndy c¢6 pH = 4, trong d6 ham luong nito tbng cia cao
ndm men trong ngudng tir 8-11%, mdi trudng nudi cdy sau tiét trung & 115°C trong 20
phut qua hé théng trao ddi nhiét dang tAm dugc ha nhiét xuéng 35°C, thém giéng 10%
rdi duge rét qua hé théng chiét rét tw dong dé thém vao cac khay c6 dung tich 3200 ml
kich thude 253 x 160 x 80 mm theo thé tich tir 150 — 250 ml qua I3 tron trén khay,
nudi cdy & 28 + 2°C, cac khay nay duge hép khtr tring tir trude hodc duge lau con va
xép chong 1én nhau,

budce 4: xir ly mang

mang thu dugc sau khi nudi chy & bude 3 duge cho vao cac bdn thé tich 10 — 50
m® ¢6 canh khudy, téc do: 500 — 1000 vong/phut, theo ty 1& mang/uéc: 1:1 (khdi
luong), rira sach 5 l4n, sau d6 mang dugc ép nudc dé @6 4m dudi 60%, ngdm mang da
ép nudc trong dung dich NaOH 0,5% 24 tiéng, sau d6 mang dugc ép nudc dé d6 4m
duéi 60%, trung hoa va hip khit tring.
2. Quy trinh san xuét xenluloza dang bot tir chiing Komagataeibacter nataicola BC-
B0007 ty tring bing ozon, trong d6 quy trinh nay bao gdm cac buéc:

bude 1: kich hoat gidng

ching giit trong bng giit gidng trong glyxerol 10% & -80°C dugc lay ra & &
nhiét d6 phong trong vong 30 phut, sau do cdy truyén sang dia Petri c6 chira 30 ml mdi
truong SY, hodc binh tam gidc ¢6 chira 100 ml mdi truong SY, moi truong SY bao

gbm cac thanh phén: sucroza 1a 100 g/l, cao nim men 1a 10 g/l, nuée cat — 1 lit, moi
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treong nay c6 dd pH = 4, nudi cdy tinh & 28 + 2°C, 03 ngdy, méi truong SY dugc hép
tiét trung & 115°C trong 20 phut;

buéc 2: nhan gidng cip 1 va nhan gidng cip 2

ching sau kich hoat & buéc 1 dugc céy truyén sang mdi truong BC2, moi
treomg BC2 bao gbém cac thanh phan: sucroza véi lugng nim trong khoang tir 30 dén
70 g/, cao nim men 13 3 g/l, NapHPO4 12 2 g/, KoHPO4 12 2 g/l, (NH4)2S04 12 2 g/l
nude cat — 1 lit, moi trudng nay c6 do pH = 4, trong d6 ham lugng nito téng cda cao
ném men trong khoang tir 8-11%, da dugc tiét tring & 115°C trong 20 phi, tir mdt dén
hai 14n d& chudn bj da lwong miu nudi mé 16n, ty 18 gibng 14 10%, nudi cdy & 28 +
2°C, trong thoi gian 07 ngay;

bude 3: nudi cly tao mang mé 16n

nudi cdy chung sau khi nhan gidng cép 1 va cip 2 thu dugc & budc 2 trong moi
trudmg BC3, thoi gian tir 07 dén 09 ngay, trong d6 moi trudng BC3 bao gdm cac thanh
ph?m: sucroza la 100 g/l, cao ndm men 13 3 g/, pepton 1a 1g/l, KoHPO4 1a 2g/l,
(NH4)2S04 12 2 g/1; vitamin B1 13 2 mg/l, vitamin B6 1a 2 mg/l, nudc cat — 1 lit, moi
trudng ndy cé pH = 4, trong d6 ham lugng nito tbng ctia cao ndm men trong ngudng tlr
8-11%, moi truedong nudi cdy sau tiét tring & 115°C trong 20 phut qua hé théng trao ddi
nhiét dang tAm duoc ha nhiét xuéng 35°C, thém giéng 10% rdi dugc rét qua hé théng
chiét rot ty dong dé thém vao céac khay c6 dung tich 3200 ml kich thuée 253 x 160 x
80 mm theo thé tich tir 150 — 250 ml qua 15 tron trén Khay, nudi chy & 28 £ 2°C, céc
khay nay dugc hip khir tring tir truée hode duge lau cdn va xép chdng 1én nhau;

budc 4: tao dang bt tay tring bing ozon

mang sau khi nudi céy thu dugc & budc 3 dugce cho vao céc bon thé tich 10 — 50
m® ¢6 canh khudy, tbc dd: 500 — 1000 vong/phit, theo ty 1€ mang/nuée: 1:1 (khéi
lugng), rira sach 5 14n, trung hoa dén pH 7, sau d6 mang dugc xay nhuyén véi tbc do
15000 — 20000 vong/phut trong 5 phut, thy mau bing ozon & diéu kién ndng do bot
trén 30%, nhiét d6 25-35°C, thoi gian téy 5 phut, néng d6 ozon 100g/m?>, ép loai nudc,
xay nhuyén tao dang bot, séy kho & nhiét do 60°C dén khi ham luong nuéc gidm
xubng duéi 12%.
3. Quy trinh san xuit xenluloza dang bot tir chung Komagataeibacter nataicola BC-
B0007 ty tring bing NaOH 0,5%, trong d6 quy trinh nay bao gdm céc budc:

bude 1: kich hoat gidng
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chiing giir trong dng gitt gidng trong glyxerol 10% & -80°C dugc liy ra & &
nhiét d6 phong trong vong 30 phut, sau do cdy truyén sang dia Petri c6 chira 30 ml moi
trudng SY, hodc binh tam gidc ¢6 chira 100 ml méi truong SY, moi truong SY bao
gém cac thanh phén: sucroza l1a 100 g/l, cao nim men 1 10 g/1, nude cat — 1 lit, moi
trrdng ndy c6 d6 pH = 4, nuéi cAy tinh & 28 % 2°C, 03 ngay, méi trudng SY dugc hip
tiét trung & 115°C trong 20 phut;

bude 2: nhan gidng cép 1 va nhan giéng cip 2

ching sau kich hoat & buéc 1 dugc cdy truyén sang méi trudong BC2, moi
truomg BC2 bao gém cac thanh phan: sucroza véi lugng nim trong khoang tir 30 dén
70 g/l, cao nim men 13 3 g/l, NapHPO41a 2 g/1, KoHPO4 12 2 g/1, (NH4)28041a 2 g/l,
nude cat — 1 lit, moéi trudmg nay cé do pH = 4, trong d6 ham luwong nito tdng ctia cao
ndm men trong khoang tir 8-11%, da dugc tiét tring ¢ 115°C trong 20 phut, tr mot dén
hai 14n dé chuén bi du luong miu nudi mé 16m, ty 1& gidng 1a 10%, nudi ciy ¢ 28 +
2°C, trong thoi gian 07 ngay;

bude 3: nudi cdy tao mang mé 16n

nudi cdy ching sau khi nhan gibng cip 1 va cép 2 thu dugc & budce 2 trong moi
treong BC3, thoi gian tir 07 dén 09 ngay, trong d6 moi truong BC3 bao gdm cac thanh
phan: sucroza 1a 100 g/l, cao ndm men 13 3 g/, pepton 1a 1 g/l, KoHPO4 12 2 g/l
(NH4)2S0s 12 2 g/1; vitamin B1 13 2 mg/l, vitamin B6 1a 2 mg/l, nudc cht — 1 lit, moi
trudong nay c¢6 pH = 4, trong d6 ham luong nito téng ctia cao ndm men trong ngudng tir
8-11%, moi trudng nudi cdy sau tiét tring & 115°C trong 20 phit qua hé théng trao d6i
nhiét dang tAm duoc ha nhiét Xuéng 35°C, thém giéng 10% r6i dugc rét qua hé théng
chiét rot tw dong d& thém vao cac khay c6 dung tich 3200 ml kich thude 253 x 160 x
80 mm theo thé tich tir 150 — 250 ml qua 15 tron trén khay, nudi chy & 28 + 2°C, céc
khay nay dugc hép kh tring tir truéc hodc duge lau cdn va xép chdng 1én nhau;

budc 4: tao dang bot téy tréng b:?lng NaOH 0,5%
mang sau khi nu6i céy thu duoc & bude 3 duge cho vao cac bon thé tich 10 — 50 m? ¢6
canh khudy, tde do: 500 — 1000 vong/phut theo ty 1€ mang/nuéc: 1:1 (khéi lugng), rira
sach 5 14n, sau d6 mang duoc xay nhuyén véi tbc dd 15000 — 20000 vong/pht trong 5
phut, nﬁe‘mg sau xay nhuyén dugc cho vao bdn ngam véi NaOH 0,5% trong 24 tiéng dé
phé v t& bao, tAy tring va trung hoa axit, sau d6 ép loai nuéc, xay nhuyén tao dang

bot, shy khd & nhiét do 60°C dén khi ham lugng nude giam xudng dudi 12%.
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Hinh 2
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Hinh 3 A

Hinh 4
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<110>

<120>
BC-B0007

<160> 1

<210> 1
<211>
<212>
<213>.

ADN

<400> 1

agcgaacgct
cggacgggtg
aagctaatac
gttcgattag
agaggatgat
tggggaatat
ttttcggatt
ccggctaact

actgggcgta

cctgggggcet
gtgtagaggt
ctcatgactg
gtccacgctg
taacgcgata
acgggggccc
accagggctt
agcacaggtg
aacgagcgca
gccggtgaca
gggctacaca
atctcaaaaa
tcgctagtaa
gcccgtcaca

cagccgacca

1420

ggcggcatge
agtaacgcgt
cgcatgacac
ctagttggtg
cagccacact
tggacaatgg
gtaaagcact
tcgtgeccagce
aagggcgcgt
gcatttgata
gaaattcgta
acgctgaggc
taaacgatgt
agcacaccgc
gcacaagcgg
gacatgcgga
ctgcatggct
accctcgect
agccggagga
cgtgctacaa
gccgtctcag
tcgcggatca
ccatgggagt

cggtcgggtc

3050
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ttaacacatg
agggatctgt
ctgagggtca

gggtaaaggc
gggactgaga
gcgcaagcct
ttcagcgggg
agccgcggta
aggcggttga
cgtggcgact
gatattggga
gcgaaagcgt
gtgctggatg
ctggggagta
tggagcatgt
ggccgtgtcec
gtcgtcagct
ttagttgcca
aggtggggat
tggcggtgac
ttcggattgce
gcatgccgceg
tggtttgacc
agcgactggg

Komagataeibacter nataicola BC-B0007

caagtcgcac
ccacgggtgg
aaggcgcaag
ctaccaaggc
cacggcccag
gatccagcaa
acgatgatga
atacgaaggg
cacagtcaga
agagtgtgag
agaacaccgg
ggggagcaaa
ttgggtgact
cggccgcaag
ggtttaattc
agagatgggc
cgtgtcgtga
tcacgtctgg
gacgtcaagt
agtgggaagc
actctgcaac
gtgaatacgt
ttaagccggt
gtgaagtcta
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gaacctttcg
gggataactt
tcgeectgtgg
gatgatcgat
actcctacgg
tgcecgegtgt
cggtacccgce
ggcaagcgtt
tgtgaaattc
agagggttgt
tggcgaaggc
caggattaga
ttgtcattca
gttgaaactc
gaagcaacgc
atttctcgca
gatgttgggt
gtgggcactc
cctcatggcec
caggtagcga
tcgagtgcat
tccecgggect

gagcgaaccc

Trung tadm Céng nghé Sinh hoc thanh phd HS Chi Minh

gggttagtgg
tgggaaactg

aggaacctgce
agctggtctg
gaggcagcag
gtgaagaagg
agaagaagcc
gctcggaatg
ctgggcttaa
ggaattccca
ggcaacctgg
taccctggta
gtgtcgtagt
aaaggaattg
gcagaacctt
agagacctcc
taagtcccge
taaaggaact
cttatgtcct
taccgagccg
gaaggtggaa
tgtacacacc

gcaaggggcg

Quy trinh sa&n xudt xenluloza tlt ching Komagataeibacter nataicola

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1420





