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TOM TAT

Bacterial cellulose (BC) 1a mot loai polysaccharide co céu tao tuong tu cellulose thyc vat do vi sinh vat sinh t6ng
hop, trong d6 Komagataeibacter nataicola 1 chimg c6 kha ning sinh tong hop tao sinh khdi cellulose vi khuan
cao. Khao sat ngudng don yéu t6 anh huéng dén kha ning sinh téng hop cellulose vi khuédn tir ching
K. nataicola BC-B0007 cho thdy: chiing nay sinh tong hop cellulose & pH 4,0, ty 1¢ giéng 20%, & cic ngudng
gi4 trj sucrose 30 - 70 g/L, mat ri duong 0 - 50 g/L, thoi gian nuéi tir 7 - 11 ngay. Tdi wu hdéa méi trudng nudi
ciy K. nataicola BC-B0007 cho thiy luong sinh khdi kho cellulose vi khuén dat cao nhat khi nudi bang cong
thirc c6 thanh phan: BC NUTRI 02 10 g/L, sucrose 70 g/L, mat ri duong 50 g/L, thoi gian nudi 11 ngay. Mang
BC sau khi dugc xir Iy véi NaOH va acid citric ¢6 kha nang ngan can sy xdm nhap cua cac chung Escherichia
coli, Geotrichum candidum, Staphylococcus aureus ciing nhu khi dé ngoai méi trudng tu nhién sau 72 gio thir
nghiém. Mang BC két hop v&i chitosan 0,5% (BC-C 0,5%) c6 kha ning trc ché su sinh truong va phat trién ctia
Escherichia coli, Staphylococcus aureus. Khi sir dung mang BC-C dé bao quan ca chua, két qua thi nghiém cho
thiy do giam khéi lwong cua ca chua dugc bao quan bang mang BC-C ting it hon so v6i ca chua khong boc.
Tdng sb vi khuan hiéu khi & ca chua duoc boc bang mang BC-C 1 1,6 x 10> CFU/g, thip hon so véi 2,93 x 10* CFU/g,
2,73 x 10* CFU/g lan lugt & ca chua khong boc va ca chua duoc boc bang mang Ringo sau 21 ngay bao quan.
Téng $6 ndm men, méc & ca chua duge boc bé‘mg mang BC-C 1a 7,45 x 10° CFU/g, thép hon 2,88 x 10* CFU/g,
1,73 x 10* CFU/g lan luot so v6i ca chua khong boc va ca chua duge boc bing mang Ringo sau 21 ngdy bao
quan. Qua d6 cho thiy tiém ning sir dung mang cellulose vi khuan tam chitosan BC-C bao quén trai ciy tuoi.

Tir khéa: BC-B0007, cellulose vi khudn, Komagataeibacter nataicola, mang boc thyc phém, bacterial cellulose.

MO PAU

Viét Nam la quéc gia Déng Nam A c6 diéu kién khi hau va thd nhwéng thuan loi, véi khodng 70% dan sé lam
nghé néng va dién tich tréng cay an qua khoang 700000 ha, cho san lwong hang ndm khoang 7 triéu tAn qua cac
loai. Do d6 ching co tiém nang rat I&n dé phat trién san xuat va xuat khau. Tuy nhién, trong nhiéu ndm qua mtrc
tdn that trai cay sau thu hoach ctia Viét Nam lén dén 45% va chwa co nhiéu tién trién méc du da c6 nhidu nd lwc
dAu tw cho khau bao quan sau thu hoach. Pa sb trai cay hién nay déu dwoc bao quan bang cac vat liéu polymer
nhu polyethylene (PE), polyvinyle cloride (PVC), polystylene,... chiing cé thé gilp gii twoi 1au hon nhung lai co
hai cho strc khde ngwdi tiéu dung va mai trwéng xung quanh. Ham lwong chét dinh dwéng clia thwe phdm dwoc
bdo quan bang céac vat liéu polymer van bj suy gidm trong qua trinh bdo quan (L& Thi Minh Thuy, 2008). Hon
nira, thdi gian phan hiy cla cac vat liéu polymer kéo dai, khé x& Iy d&n dén gay & nhiém moi trwdng trén can,
dwdi nwéde va cé hai cho strc khde con ngudi (Lé HS Khanh Hy va ddng tac gid, 2016). Do d6 viéc cap bach hién
nay la tao ra mét loai mang boc cé ngudn gbc tw nhién d& phan hay sinh hoc nham khic phuc céac khuyét diém
cla mang boc polymer.

Komagataeibacter nataicola 13 vi khuan acetic, c6 thé sinh tdng hop mét lwong 16n cellulose vi khuan va chiu
dwoc ndng dd acid acetic cao, Gram am, hinh que, thdng hoac hoi cong, kich thwéc 0,5 - 1,0 pm, t& bao phan bé
don 1é hay theo cap, hodc dang chudi, khong di déng va khong sinh bao ti (Lisdiyanti et al., 2006).

Cellulose vi khuan la mét chudi polymer khéng phan nhanh bao gdm nhitng gbc D-glucose néi véi nhau béng lién
két B-1,4-glucan. Nhirng chudi glucan dwoc vi khuén tdng hop néi lai véi nhau thanh thd soi thir cap, c6 bé réng
1,5 nm. Céc thé soi thir cAp két lai thanh vi soi, nhirng vi soi tao thanh bé soi. Nhitng bé soi tao thanh dai cé
chidu day 3 - 4 nm va chiéu dai 130 - 177 nm (Iguchi et al., 2000). Cac dai cellulose vi khuan c6 chidu dai tr 1 - 9 um
tao thanh cAu tric mang lwéi day dac (Bielecki et al., 2001).

Chitosan 1a chudi polysaccharide thu dwoc tir qua trinh deacetyl héa chitin, hop chat c6 ngudn gbc tw nhién,
khéng doc va ré tién (Nguyén Thi Ngoc T4, Pham Thi Mai, 1995). Chitosan c6 nhitng d&c tinh wu viét nhw doc
tinh thap, hoat tinh sinh hoc cao, c6 kha ndng phan hly, twong thich sinh hoc, hoat tinh khang khuén cao (Rabea
et al., 2003).
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Trong nghién ctru nay, chung tdi tao mang cellulose vi khuan tlr chiing Komagataeibacter nataicola BC-B0007
tam chitosan (mang BC-C) va khao sat kha nang bao quan trai cay twoi cla mang nay.

NGUYEN VAT LIEU VA PHUONG PHAP
Nguyén liéu

Mai trwéng BC NUTRI 02 s dung trong 1&n men tao mang BC 1& san phdm khoa hoc dwoc nghién ctu béi
phdng Coéng nghé Vi sinh thudc ban quyén ctia Trung tdm Céng nghé Sinh hoc Tp. HCM. Cac méi trwong PDB,
TSB, TSA dwoc san xuét bdi hang Himedia, Merck. Thiét bi may méc siv dung trong nghién ciru dwoc sén xuét
tr cac hang Carl Zeiss, Mettler toledo, Memmert, Thermo scientific.

Nhan giéng ching Komagataeibacter nataicola BC-B0007

Gibng Komagataeibacter nataicola dwoc trir & ti déng -80° C trong dung dich glycerol, khi can S‘fl’ dung gicfnng
dwoc hoat hoa va tang sinh trong méi trwdng chira: BC NUTRI 02 10g/L, sucrose 70 g/L, pH 4 diéu chinh bang
acid acetic. Qua trinh ting sinh dién ra trong 7 ngay & diéu kién tinh, nhiét d6 28 + 2°C.

Khao sat don yéu t6 anh hwéng dén ning suat tao mang cellulose

Tién hanh khao sat 5 yéu t6 gdm pH (3 - 7), ty 1& giéng (5 - 30%), thei gian nudi (5 - 15 ngay), néng dd sucrose va
mat ri dwdng (10 - 100 g/L). Méi trvong duoc hép khtr tring & 115°C trong 20 phut, b sung 20% dich giéng lén
men vao moi trucyng Sau do6 phan ph0| 30 ml hén hop trén vao cac hop thi nghiém da hap khir trang. Qua trinh
I&n men dién ra & nhiét do 28 + 2°C. Tién hanh thu mang, rtra va sdy mang dén khéi lwong khong dbi. Can va lay
chi tiéu khdi lwong mang cellulose khé.

Téi wu héa méi trwvdng nudi cay tao mang BC bang phwong phap Full Factorial Design (FFD)

Thi nghiém FFD dwoc thiét ké nham nghién ctru va xac dinh anh hwéng riéng 1€ tirng yéu té va mic 6 twong
tac qua lai gitba chung dén két qua thu dwoc nho do gidm bét dwoc so lwong thi nghiém chung. Ba yeu td anh
hwéng dén nang suét tao mang cellulose Ian lwot gdm thdi gian nudi, ndng dé sucrose, ndng dd mat ri dwéong
dwoc chon lam bién khdo sat & 3 mirc do: mirc trén (+), mirc dwéi (-), mlre trung binh (0). V&i mire trén (+) va
murc dwdi (-) dwa vao khodng khao sat tr cac thi nghlem trwdc. Mrc trung binh (0) la gia tri trung binh cong clia
mec trén (+) va mic dwdi (-). Dwa vao két qua thuc té thi nghiém, xt ly két qua trén bang phan mem JMP
statistical Dlscovery 10.0 sé cho duwoc phwong trinh hdi quy tuyén tinh va tim ra dwoc nong do cac yéu tb anh
hwéng t&i khdi lwong cellulose. Dua vao két qua nay sé tim dwoc cong thire téi wu ly thuyét.

DPanh gia hiéu qua céng thirc t6i wu theo ly thuyét so v&i thwe té

Tién hanh nudi chiing K. nataicola BC-B0007 va thu nhan mang cellulose v&i thanh phan méi truéng 18n men
theo cdng thirc t6i wu. Thu mang va sy dén khéi lwong khong dbi.

Kiém tra kha nang can vi sinh vat ctia mang BC

Kiém tra kha ndng ngan can sy xam nhap cta cac chang E. coli ATCC 25922, S. aureus ATCC 10231 va
G. candidum qua mang BC b&ng cach d&t mang BC khd Ién trén bé mét thach. D6i v&i vi khudn, trai déu 0,1 ml
dich huyén phu trén mang, G & 35° C trong 24 gid. D6i v&i ndm, cat to ndm dat 1én mang, & 25° C trong 48 gio.
Kiém tra kha ndng can vi sinh vat trong khdng khi qua mang BC bing cach d&t mang kho 1&n trén bé mét thach,
m& ndp va dat dia nay & ngoai khong khi trong 24 gid, déng nép va 0 & 35°C trong 24 gid. Quan sat sy hién dién
cla vi sinh vat & phia trén va phia dw¢i mang.

Kiém tra kha nang trc ché vi khuan ciia mang BC-Chitosan (BC-C)

Chuan bi mang BC tdm chitosan bing cach ngdm mang BC trong trong dung dich chitosan 1, 2, 3, 4% trong
1 gidr, sdy mang & 45° C bang ti sy Memmert v&i tbc dd quat 100. Tién hanh trai 0,1 ml dich huyén phu vi khuan
E. coliva S. aureus (~10® CFU/ml) 1én bé mét thach, roi d4t cac mang thir 1én va G & 35° C. Theo d6i va ghi nhan
kha nang rc ché cua vi khuan & phia trén va dwéi mang sau 24 va 72 gio.

Panh gia kha nang bao quan trai cay cia mang BC-C

Ca chua la mét loai trai cay quan trong dwoc t’iéu thu r]hiéq trén toan thé gi¢i. Thoi gian gén day, viéc tiéu thu ca
chua da tang |én do nhirng lgi ich lién quan dén moét s6 chat nhw carotenoids, vitamin C. Tuy nhién, th&i gian bao

quan cua trai ca chua twong ddi ngan, thwong tir 2 - 3 tudn. Do dé, ca chua phai dwoc bdo quan ding cach sau
khi thu hoach dé duy tri chat lwvgng va tang thoi gian st dung.

Tién hanh thi nghiém v&i mau DC (Ca chua khéng boc mang), M1 (Ca chua dwoc boc mang BC-C), M2 (Ca chua
duwgc boc mang Ringo). Cac mau trén sé dwoc bdo quén & nhiét do 32 + 2° C va khao séat cac chi tiéu sau:
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Dé‘giém khéi lwong cia mau: Sau 3 ngay can khéi lwgng mau thi nghiém bang can phan tich. Tinh theo don vi
phan tram:

. m —m
Do giam khdi lwong ngay thir N (%) = T *100
1
Trong d6: m1 1a khéi lwvgng mau do dwoc ngay dau tién, mzkhéi lwgng méu do dwoc ngay thee N.

Tbng s6 vi sinh vat hiéu khi: sau 0, 7, 14 va 21 ngay cac mau thi nghiém dwoc xac dinh téng sb vi sinh vat hiéu
khi theo TCVN 5165:1990 va TCVN 5166:1990.

Phwong phap xt ly sé liéu

Tt ca s6 liéu dwgc xtr Iy théng ke, phan tich ANOVA bang phan mém Statgraphics va vé biéu do béng phan
mém Excel 2013. S6 liéu két qua toi wu hoa dwgc xi ly bang phan mém JMP statistical Discovery 10.0.

KET QUA VA THAO LUAN

Két qua khao sat don yéu té6 anh hwéng dén ning suat tao mang cellulose

Anh hwéng clia cac yéu té pH, ty 1& gidng, thoi gian nudi, néng dd sucrose va nng dd mat ri dwong dén nang
suét tao cellulose vi khuan do chiing Komagataeibacter nataicola BC-B007 sinh téng hop nhw trong hinh 1.
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Hinh 1. Két qua khao sat sw anh hwéng cia A) pH, B) ty Ié giéng, C) théi gian nuéi,
D) nong do sucrose, E) nong d6 mat ri dwong

pH thich thich hop nhat déi véi chiing K. Nataicola BC-B0007 1a pH 4 véi khéi lwong khé dat 0,547 + 0,0013 g/30 ml.
Khi tang pH tir 4 - 7 thi khéi lwong cellulose kho giam dan. O pH 3 va 3,5 khong nhan thay sw tao mang cellulose
(Hinh 1A).

Khi ty 1& gidng tang thi khéi lwgng cellulose ciing ting, trong d6 ty 1& gibng 30% cho khéi lwong cellulose cao nhét
véi gia tri dat 0,557 + 0,020 g/30 ml. Lwong cellulose & ty 1& gibng 20% 1a 0,509 + 0,015 g/30 ml, so v&i ty 1é
gibng 30% khong c6 sw chénh léch I&n (Hinh 1B). Trong thuc té san xuét, lwong gidng cang cao cang tranh s
tap nhiém, tuy nhién lwong gibng cang cao cang day gia thanh san pham Ién cao. Do d6, chon ty 1& gibng 20%
cho thi nghiém téi wu hoa.

Lwong cellulose tang nhanh tir ngay 1én men thtr 5 dén ngay the 11, véi gia tri tang ttr 0,473 dén 0,865 g/30 ml.
Tuy nhién, ttr ngay thir 12 dén ngay 15 khoi lwgng cellulose kho lai giém nhiéu hon so v&i ngay thir 11 (Hinh 1C).
Chon thoi gian nubi tr 7 - 11 ngay lam nguw&ng gié tri cho thi nghiém toi wu hoa.

Trong thi nghiém don yéu t6, khi tdng ndng dd sucrose tr 10 - 70 g/L thi khdi lwong cellulose ciing tang Ién, tuy
nhién néu tiép tuc tang dén 90 va 100 g/L thi lvong cellulose lai gidm xubng (Hinh 1D). Nong do sucrose tang lén
¢o xu hwdng e ché qua trinh sinh tdng hop cellulose vi khuén, do sy chénh I&ch ap suat thdm thau cia té bao
(Nguyén Lan Diing, 1976). Ndng do sucrose qua thap sé& khong du co chéat cho qua trinh sinh tdng hop cellulose.
Chon sucrose tir 30 - 70 g/L lam ngwéng gia tri cho thi nghiém téi wu hoa.

Hinh 1E cho thay, khi tding ndng d& mat ri duong tir 10 - 50 g/L thi lwong cellulose ciling tang lén. O nong do
70 g/L, khéi lwgng cellulose ciing téng nhung it, tlep tuc tang Ién 90 va 100 g/L lwgng cellulose gidm xuong Nong
dd mat ri duwong ting lén cé xu hwéng e ché qua trinh sinh tdng hop cellulose do sy chénh léch ap suét thdm
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th4u cua t& bao (Nguyén Lan Diing, 1976). Chon mat ri dwong tir 0 - 50 g/L 1am nguéng gia tri cho thi nghiém téi
wu hoéa.

Téi wu héa hdéa moi trwdng nudi cdy tao mang BC bang phwong FFD

O thi nghiém t6i wu hoa moi treeng nudi cy ching K. nataicola BC-B0007, ¢ dinh cac diéu kién nudi cay voi
BC NUTRI 02 10 g/L, pH 4, ty 1& gibng 20%, nhiét do 28 + 2°C. Cac yéu té anh huwdng dén ning suét tao mang
cellulose dwoc t6i wu theo phwong phap FFD bao gébm 9 nghiém thirc. Ngwéng gia tri clia cac yéu td 1an luot [a
X1: ndéng d6 sucrose (30 - 70 g/L), X2: néng d6 mat ri duwdng (0 - 50 g/L), Xa: thoi gian nuéi (7 - 11 ngay). Két qua
t6i wu héa xt ly bang phan mém JMP 10.0 nhw Hinh 2.
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Hinh 2. Két qua t6i wu héa méi trwéng nudi cdy bang phan mém 11 ngay, pH 4, ty 1& giong 20% (Hinh 2C).
JMP 10.0: A) So sanh khéi lwong mang cellulose khé glwa
phwong trinh ly thuyét va thye té, B) Mirc anh hwéng caa cac
yéu t6 dén khoi Iwo-ng mang cellulose kho, C) Gia tri téi wu ctia
cac yéu t6 trong qua trinh nudi cay

Panh gia hiéu qua céng thirc tdi wu theo ly thuyét

Dé kiém tra sy sai sb gitka mé hinh ly thuyet va thue t&, ching t6i tién hanh nudi va thu nhan cellulose véi thanh
phan moéi trwerng BC NUTRI 02 10 g/L ¢6 bd sung sucrose 70 g/L, mat ri dwérng 50 gL, thdi gian nudi 11 _ngay, ty
1& gibng 20%, pH 4. Khéi lwong cellulose kho sau 5 1an 13p lai dat 1,015 g/30 ml méi trwdng, gia tri nay n&m trong
khoang gia tri ly thuyét 0,85869 - 1,0963 (Hinh 2C). Diéu nay
ching t6 coéng thirc t6i wu theo ly thuyét c6 thé ap dung vao
thwe té san xuét.

Panh gia kha niang can va trc ché vi sinh vat cia mang
BC déi vé&i vi sinh vat

Sau 11 ngay nuéi cay thu mang, xt ly véi NaOH 3% trong
16 gi¢ va acid citric 0,5% trong 24 gi& thu dwgc mang co
mau vang nhat, mui diu, mang dwgc st¢ dung cho thi
nghiém can khuan.

Két qua sau 24 va 72 gi®» nudi 4, phia trén mang vi khuan van
phat trién binh thwong, phia dui mang khong thdy sw hién
dién cta khudn (Hinh 3a, 3b, 3c). Dbi v&i ndm, sau 72 va
96 gid phia trén mang to ndm van phat trién binh thudng,
phia dwéi mang khéng c6 (Hinh 3d). Chirng t6, mang BC c6
kha nang can vi sinh vat th&r nghiém (E. coli, S. aureus,

Hinh 3. Kha nang can vi sinh vat ciia mang BC G. candidum) dai dién cho nhom gram dwong, gram am va
a) Uc ché E. coli, b) Wc ché S. aureus, c) Wc ché vi  vi nAm ciing nhw cac vi sinh vat trong khéng khi, méc du vi
sinh vat trong khéng khi, d) U'c ché G. candidum  sinh vat van c6 thé phat trién trén mang nhwng khong thé
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moc xuyén qua mang, két quéa nay tuong tw voi két qué cta Bui Thi My Duyen va dbng tac gia (2019). Tur két qua
nay nhan thay vi sinh vat van c6 thé phat trién trén b& mat BC nhwng khéng thé di xuyén qua I6p BC dé phat trién
dudi bé mat thach.

Dwa vao hinh 4A va 4B sau 24 va 72 gi&, & mau BC (=) khudn moc nhiéu & ca phia trén va dwdi mang (Hinh a),
BC (+) khong c6 sw hién dién ctia khuan (E. coli, S. aureus) & ca phia trén va dwdi mang (Hinh b), ching té
chitosan c6 kha nang trc ché su sinh trwéng ctia khudn. Mang BC cé tdm chitosan & cac ndng d6 khac nhau sau
24 va 72 gio' phia trén mang khdng co su xuét hién clia khuan, phia dwéi mang hau nhw da Grc ché duoc sy phat
trién cta khuan. Pac biét, & BC-C 0,5% phia duwéi mang hau nhw khdng co sw xuét hién ctia khuan va tao ra
dwoc viing trc ché khuan rd rét sau 24 va 72 gi& (Hinh C). O cac nong d6 chitosan 1%, 2%, 3%, 4% (H|nh d, e, 9
h) mang BC-C bj khd va nhan, din dén mang nay kho tiép xuc véi bé mat thach nén khuan van co thé phat trién
& nhitng noi mang khong tiép xic. O’ day, chang tdi chon chitosan 0,5% tdm vao mang BC dé tién thi nghiém
bao quan trén trai cay.

A a) b) c) d) €) g h)

Sau 24 gio
Sau 24 gior

Sau 72 givr

-]
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o
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Hinh 4. Kha nang trc ché vi sinh vat ctia mang BC-Chitosan (BC-C) trén E. coli (A) va S. aureus (B)
a) BC (-): mang BC, b) BC (+): gidy + chitosan 2%, c) mang BC-C 0,5%, d) mang BC-C 1%, e) mang BC-C 2%,
g) mang BC-C 3%, h) mang BC-C 4%.

Panh gia kha nang bao quan trai cay ciia mang BC tdm chitosan 0,5% (BC-C 0,5%)

V& co ban sy hao hut trong trai cay la do qua trinh mét nwéc va do sw ho hap gitra cac chét hiru co c6 sén trong
trai cay goi 1a sy gidm khoi lvgng tw nhién (L&
Van Tan va dong tac gia, 2008).

Nhin chung, phan tram d6 giam khéi lwong cla
cac mau co6 xu hwéng téng va cé y nghia vé mat
théng ké v&i p<0,05. Qua hinh 5A, phan trém do
giam khéi lwgng ctia mau BC (mau khéng boc
mang) tdng cao nhat qua tirng ngay, sau dé dén
mau M1 (ca chua dugc boc mang BC-C 0,5%)
va cudi cung 1a mau M2 (ca chua duoc boc
mang Ringo). Mang Ringo cé dd gidm khéi
lwong thAp hon mang BC-C 0,5% khi bao quan
ca chua la do mang Ringo vé&i cac 16 siéu nhd
dan dén lam bi hoi nwéc trén mang nén khéi
lwgng trai ca chua khéng gidm nhiéu. Déi véi
mang BC-C c6 cac 16 mang tir 100 - 200 nm, do
thoang khi cao hon nén da giai phong bét nuwéc
ra bén ngoai dan dén khéi lwgng giam nhiéu hon. Nhé déc diém nay, nhivng tréi ca chua dwoc bao quan bang
mang BC-C 0,5% khong bi hu nhanh nhw mang Ringo.
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b

= =
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36 % BB AU
Thei gian bio quan (ngay)

Hinh 5. Chi tiéu danh gia kha nang bao quan trai cay cua mang
BC-C 0,5%. (A) Db giam khéi Iwovng cua ca chua qua tirng ngay,
(B) Hinh anh quan bao quan ca chua

Bang 1. Sé lwong vi khuan hiéu khi khuan va sé lwgng ndm men, méc c6 trong mau qua tirng ngay. Cac chir cai viét
thwong khac nhau trong cling mot hang biéu thi sw khac biét cé y nghia thdng ké (p<0,05)

Téng sé vi khudn hiéu khi (CFU/g) Téng sé nim men-méc (CFU/g)

Théigian (Ngay) pC M1 M2 Théi gian (Ngay) peC M1 M2
0 75673:1178 75671178 756721178 0 7050241785 705021785 705021785
7 9000521789 400022098  7000°:2098 7 11000:42500  20002:1414 5000822757
14 1350022074 125074281 11100°¢1124 14 2035052003 630071784 11050°:1618
21 30733':2030 16007775 2885012856 21 36200542750 7450741358  24750°:2879
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Trai cay chira nhidu nuwéc va cac chat dinh duwéng, day chinh 1a méi trwdng thich hop cho vi sinh vat phat trién.
Dbdng thei trong qué trinh bao quan theo thdi gian sé& hinh thanh nhitng bién ddi co ban trong trai cay, tao diéu
kién thuan lgi cho vi sinh vat xam nhap vao va phan hdy bén trong. K&t qua bang 1 cho thay, & mau BC lwgng vi
khuén va ndm men, méc c6 xu hwéng téng 1&n va tang nhiéu nhat, dén mau M2 va cubi ciing la mau M1. Mau M1
st dung mang BC-C 0,5% cho hiéu qua rat tét trong viéc (rc ché sw sinh trwdng va phat trién cla vi khuén va
ndm men, méc. Mau M2 ciing phan nao lam gidm sw phat trién cta vi sinh vat nhwng it hon so véi mau M1, didu
nay cho thay mang Ringo chi c6 kha nang Gc ché vi sinh vat trong mét khodng thdi gian nhét dinh. Mang boc
thwe phdm Ringo cé céc 16 siéu nhé nén van cé d6 thoang khi, trong trwéng hop ding bich nylon théng thuong
hoan toan khéng thoang khi thi trai cay twoi dé bi ing chi sau mét théi gian ngén bao quan.

KET LUAN

Két qua cho thdy Komagataeibacter nataicola BC-B0007 c6 kha n&ng sinh tdng hop cellulose tét trén méi trwong
nudi cly cé cong thirc nhuw sau: BC NUTRI 02 10g/L, sucrose 70 g/L, mat ri dwéng 50 g/L, gibng 20%, pH 4, thdi
gian nuéi 11 ngay, didu kién tinh, nhiét d6 28 + 2°C. Mang BC khdng tdm hoat chét ciing da cé kha néng can
khong cho vi sinh vat tham nhap. Mang BC tdm chitosan 0,5% c6 kha néng (rc ché (e ché mét phan sw phat trién
cla E. coli va S. aureus. Nhw vay, mang BC-C 0,5% c6 thé dung lam mang boc bao quan ca chua, chirng minh
tidm ndng rng dung dé& bao quan cac loai trai cay khac phuc vu cdng tac bao quan sau thu hoach, cling vé&i cac
wu diém nhw cé khad naéng phan hady sinh hoc, d6 théng thoang cao, khéng gay anh huéng dén strc khde con
ngwdi, giam nguy co sinh trwdng clia mam bénh va lam giam ti 1& hao hut khéi lwong tw nhién & qua trong qua
trinh bao quan. Tuy nhién, trong nghién ctru nay ching téi chwa xét dén cac loai trai cay dé dap nat vi mang BC
¢6 kha nang hut va gitr nwéce, ciing chwa nghién ctu tao 16p chdng thdm cho mang do vay day la van d& can tiép
tuc dwoc nghién ctru.

L&i cam on: Nghién ctru nay duwgre thure hién tai Phong Céng nghé Vi sinh thudc Trung tdm Cbéng nghé Sinh hoc
Thanh phé H6 Chi Minh. Téi xin chan thanh cdm on Trung tdm Céng nghé Sinh hoc Thanh phé Hb6 Chi Minh d4
cho phép va tao didu kién thuén loi, hé tro co s& vét chat dé t6i cé thé thuc hién nghién ctru nay, cdm on tién st
Phan My Hanh, thac sT Trdn Chi Hiéu, thac si Lé Thi Thuy Nhi d& huéng dan va hé tro toi.
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INVESTIGATION FOR FRUIT PRESERVATION ON BACTERIAL
CELLULOSE-CHITOSAN FILMS

Tran Thi Thanh Tién', Phan My Hanh, Tran Chi Hieu, Le Thi Thuy Nhi2"*

! Institute of Biotechnology and Food Technology - Industrial University of Ho Chi Minh City
2 Department of Microbial Biotechnology, Biotechnology Center of Ho Chi Minh City

SUMMARY

Bacterial cellulose (BC) is a polysaccharide that has similar structure to plant cellulose, synthesized by different
types of microorganisms, in which K. nataicola is a potential strain which has the capability of biosynthesis to
produce high yield of bacterial cellulose. The results of single factor (OFAT) experiments showed that
K. nataicola BC-B0007 produces high quantity of bacterial cellulose at pH 4,0, seeding rate of 20%, sucrose
concentration 30 - 70 g/L, molasses 0 - 50 g/L, cultivated from 7 - 11 days. Optimizing the medium for
cultivating of K. nataicola BC-B0007 showed that the dried bacterial cellulose biomass was highest at: BC
NUTRI 02 10 g/L, sucrose 70 g/L, molasses 50 g/L, cultivating time 11 days. The BC film after being treated
with NaOH and citric acid had the ability to prevent the penetration of Escherichia coli, Staphylococcus aureus,
Geotrichum candidum strains as well as other microorganisms when placing it in the natural environment after
72 hours of testing. The BC film combined with chitosan 0,5% (BC-C 0,5%) had the ability to inhibit the growth
and development of Escherichia coli and Staphylococcus aureus. When using BC-C film for tomato
preservation, the experimental results showed that the weight reduction of tomatoes which was preserved by BC-
C film less than unwrapped tomatoes. The total colony count of aerobic bacteria in tomatoes wrapped with BC-C
film after 21 days of storage was 1,6x10° CFU/g, which was less than 2,93x10* CFU/g, 2,73x10* CFU/g of
unwrapped tomatoes and tomatoes wrapped by Ringo films respectively. The total colony count of yeasts in
tomatoes wrapped with BC-C film after 21 days of storage was 7,45x10° CFU/g, which was less than hon
2,88x10* CFU/g, 1,73x10* CFU/g of unwrapped tomatoes and tomatoes wrapped by Ringo films respectively.
Thereby this research shows the potential of using bacterial cellulose-chitosan films (BC-C) to preserve fresh fruits.

Keywords: BC-B0007, Bacterial cellulose (BC), Komagataeibacter nataicola, Food wrap.
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