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TOM TAT: Acetobacter xylinum 13 loai vi khuan gram am c6 dac tinh sinh tong hop bacterial cellulose
(BC). N6 duoc umg dung lam mach mau nhén tao cho vi phau thuat. Mang BC tao ra tir vi khuan nay con
dugc ding 1am da nhan tao kha dep vé mit thim my. Boi vi hydrophilicity cia n6 duge st dung lam vat
lidu thay thé da tam thoi khi bang trén vét thuong gitip cho viéc lanh vét thwong nhanh chéng. Vai tir
mang BC dugc dung lam man chén loa, cho san xuét micrd chét lugng cao. N6 con dugc dung tao ra than
hoat tinh soi vai cho hap thu khi doc. Két qua nghién ciru ctia chung t6i di kiém tra mot sé cac dic tinh
sinh hoc cua chung A. xylinum Dy; lya chon diéu kién thich hop cho ching ¢ nhiét d6 30°C; thoi gian 7
ngay; pH 5,0. TU chung 4. xylinum Dy thu dugc mang c6 dic tinh trong tréng, khong mui, c6 gia tri vé mit
cam quan. Mang BC nay c6 ban chit cellulose ¢6 thé dung lam mang tri bong.

Tir khéa: Acetobacter xylinum, bacterial cellulose, diéu kién, méi truong, vi khuan.

MO PAU

Vi khuin Acetobacter c6 kha ning tao mang
bacterial cellulose (BC) ¢ gia tri cao ¢ thé
ding 1am soi to nhan tao, san xudt micro cht
lugng cao, da nhén tao, bao bi polymer c6 ban
chit sinh hoc... Piac biét tr san phim cua
A. xylinum mang chét tai sinh md, tim dau mi u
hodc mdt sb san phém chiét suét tir thuc vat co
thé ding dé diéu tri bong rat t6t. Mang BC tam
diu mu u con co tac dung ngin khong cho vi
khuan gdy nhidm tring va lam mau lanh vét
thuong [4]. Trong cong b ‘ndy, ching t61 da
tién hanh nghién clru mot s6 dac tinh sinh hoc
va kha ning phat trién, tao ché pham mang BC
tor chung vi khuin A. xylinum Dey; tdi uu hoa
diéu kién nudi cdy cho ching vi khuin nay.
Nghién ctru nay c6 ¥ nghia la co s¢ cho cac
nghién ctru su hon vé mang BC, mo ra nhiéu
huéng Gng dung trong thuc té tir ching
vi khudn 4. xylinum.

PHUONG PHAP NGHIEN CUU
Vit liéu
Chung 4. xylinum Dy do phong thi nghiém

Vi sinh, Khoa ’Sinh hoc, Pai hoc Su pham
Ha Néi 2 cung cap.

Phuong phap

Khao sat mét sé ddc tinh sinh hoc, kiém tra
kha ning phat trién cta chang A. xylinum Do:
lam méu té bao, nhuém Gram, quan sat hinh
thai té bao vi khuan; nuéi cdy vi khuan trén moi
truong nudi cay tiéu chuan; nghién ctru mot sb
dac tinh sinh hoc ctia chung A4. xylinum Ds.

MBéi trudng tiéu chudn gdm: 20 w/v glucose;
2,0 w/v (NH4),SOy; 2,0 w/v KH,POy; 2,0 w/v
MgS0,.7H,0; nuéc duwa: 1000 ml; pH 5,0;
S/V =0,38.

Téi wu hoa diu kién nudi cdy cho vi khuin
A. xylinum Do trén moi truong tiéu chuan bang
phuong phap Box-Willson.

Thu ché phdm mang BC trén mdi truong 1én
men bé mat.

KET QUA VA THAO LUAN

Khio sat mdt sé dic tinh sinh hoc, kiém tra
khé ning phat trién cia chiing A. xylinum Dy

Dé khao sat mot sé dic tinh sinh hoc cua
ching 4. xylinum Ds, ching toi tién hanh nudi
cay chung vi khuan nghién clru trén moi truong
tiéu chuan; lam mau tiéu ban nhuém Gram,
quan sat trén kinh hién vi quang hoc co do
phong dai 1000 lan; kiém tra hoat tinh catalaza,
kha nang oxy hoa acetat va nhudém mang BC
bang KI. Két qua thi nghiém dan ra trén hinh 1-
4 va bang 1.
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Hinh 1. Két qua nhuom Gram

Vongphin gdi
CaCO
1/ o

Hinh 3. Kha nang oxy hoa acetate

Hinh 2. Hoat tinh catalase

V/ 4 L |

Hinh 4. Két qua nhuém mang BC vai KI

Bdng 1. Mot s6 dic tinh sinh hoc cta ching A. xylinum Do

Pac diém siph hoa cua Hién tuong Két qua
A. xylinum
Oxy hoa ethanol thanh acid acetic A‘C id aE:etic Atao ra s8 ‘két h(),p Vfﬁ CaC(Bg lam +
vong sang rong hon va tao 16p cén duc rd
Catalase Sui bot khi +
Hoyer Sinh khdi khong phat trién -
Chuyén hoa glucose thanh acid Vong sang xung quanh khuan lac +
dcilllll;}(’iigxyal::(zon glycerol  thanh Vong CuO xuit hién xung quanh khuin lac +
Kiém tra kha ning sinh sic t6 ndu | Khong thiy sic to niu _
Kiém tra tong hop cellulose Vang vi khuan xuat hién mau lam +
Nhuém Gram Bit mau hong Gram 4m

Nghién ctru trén hinh 1-4 va bang 1 nhan
thdy, ching vi khuan A. xylinum c6 dang hinh
que, Gram am, c6 hoat tinh catalaza, c6 kha
ning oxy hoa acetat va 1a mang BC [3]. Tur két
qua nghién ctru nay, ching toi khing dinh, day
la ching vi khuan A. xylinum nhung cin c6
nghién ciu tiép vé anh hudng cua didu kién
nudi cy t6i sy phat trién clia ching nghién ciru.
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Chung to1 lya chon phuong phap tim diéu kién
nudi cy t6i uu cho ching theo phuong phap
Box-Willson.
Tim diéu kién nuéi cdy t6i wu cho vi khuin
A. xylinum D, theo phlro'ng phap Box-Willson
Vi khuan dugc nudi cay theo phuong phap
bé mit véi thanh phan mdi trudng tidu chuin.
V6i thanh phian méi truong da chon nhu trén
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ching t6i tién hanh nghién ctu tiép diéu kién
nuoi cay toi uu cho ching vi khuan nay.

Thong thuong diéu kién méi truong nhu cac
yeéu t0 nhiét d9, thoi gian nudi va d¢ pH c6 moi
quan h¢ mat thiét va phu thudc lan nhau, chinh

Bdng 2. Khoang xéc dinh cta ba yéu té khao sat

vi vady, chung t6i chon ra mot sb yéu td can
khéo sat gdm nhiét d6, thoi gian nudi va do pH.
Khoéang xac dinh cia cac yéu t6 nhu sau: nhiét
do: (°C) x; [25 - 35]; thoi gian nudi: (ngay) x, [4
- 10]; pH: x3[3,5 - 6,5] (bang 2).

Mirc thi nghiém x; (°C) X, (ngdy) x3(pH)
Mirc gbc 30 7 5,0
Khoang bién d6i 5 3 1,5
Murc trén 35 10 6,5
Mtrc dudi 25 4 3,5

Chi tiéu can t6i wu kha ning tao khéi lwong
mang cua Acetobacter xylinum sp. Dy biéu thi
bfing y — max. Ma tran thyc nghiém duoc thiét
lap theo phuong phap yéu t& day du véi sé thi
nghiém. N = 2’ =38, trong do, 2 1a s6 mirc thi
nghiém ctia timg yéu td, 3 1a s yéu t6 anh huong,

Qua trinh thyc nghiém duogc tién hanh nhu

Bdng 3. Ma tran thyc nghiém va két qua

sau: trong qua trinh khao sat kha ning tao mang
xenlul6z cuia chiing nghién ctru, chiing t6i nhan
thdy, mang thuong bat dau hinh thanh tir ngay
thir ba, sau d6 mang diy nhanh. Sau 7 ngiy
(168 h) thu hoach va lam sach cellulose trung
hoa voi NaOH 0,5M ¢ 90°C trong thoi gian 1
gio va dem can tinh bang gam (g). Ma tran thyc
nghiém va két qua duoc ghi trong bang 3.

STN X1 X2 X3 Y1 Y2 Y3 B y SZJ
1 - - - 1,5 1,4 1,6 1,5 0,04
2 + - - 1,9 1,8 1,7 1,7 0,13
3 - + - 1,6 1,5 1,4 1,5 0,28
4 + + - 2,3 2,2 2,1 2,2 0,09
5 - - + 1,9 2,0 1,8 1,9 0,07
6 + - + 2.4 2,2 2,3 2,3 0,07
7 - + + 2,2 2,0 2,1 2,1 0,19
8 + + + 2,5 2,4 2,6 2,5 0,19
* 8% =1,06

Kiém tra sw hoi tu cua cdac so liéu theo tiéu
chuan Cochran

Chuan Cochran theo tinh toan: G, max/X S
=0,28/1,06 = 0,26. Gy, tra bang theo F; = n-1 =
3-1=2; F,=N=8. Chon a = 0,05, G, = 0,516.
Nhu vay, G, = 0,26 < G, = 0,516. Do d6, cac sb
liéu thu dugc c6 cung dd chinh xac nhu nhau.

Tinh cac hé sb cua phuong trinh héi qui co
dang y= b() + b1X12 + b2X22 + b3X32; tI'OIlg dé, bo
=X (y/N=1,96b =2(x, y)/N=243b,=X
(y)YN=1,74b; =2( y)/N =2,1.

Kiém tra sy co nghia cua cdc phwong trinh
hoi qui

Céc hé s co6 nghia khi /b/ > Sp.t.

Tinh Sy: phuong sai phan phdi cho timg thi
nghigm £8°% = £S%/N = 1,06/8 = 0,132; phuong
sai phan phdi cho mdi lan do S™y = S%/K =
0,132/3 = 0,044; phuong sai phan phoi cho moi
hé s6 ciia phuong trinh S’b = 8% y/b = 0,044/4
=0,011; Sb = 0,10. Tra bang chuan Studen f =
N (n-1)=8(3-1)=16; N=38, chon a = 0,05, ta
cot=2,13,S,.t=0,10 x 2,13 =0,23.

Vay tit ca cac hé sé ciia phuong trinh déu
c6 nghia.

Phuong trinh hoi qui ¢6 dang: y = 1,96 +
2,43x,” + 1,74, + 2,16x5".
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Kiém tra si thich img ciia mé hinh

Ung voi mdi gid tri coa x, ta nhan dugc 2
gia tri cia y, gia tri thu duoc béng thuc nghiém
va gid tri thu dugc do tinh toan. Néu sai léch
gitta hai gi4 tri naim dudi mirc cho phép thi mé
hinh da 1ap duoc xem la thich Gtng. M6 hinh
thich ung khi F; < F,,. Chuén Fisher theo tinh
toan & muc o = 0,05 ta c6 F, = 3,5; F,= 3,15.
Nhu vay, F,= 3,15 < F,= 3,5. M6 hinh thiét lap
dugc 1a thich ung.

Tiép theo can tbi wu hoa cac diéu kién nudi
cay theo Box-Willson. Pau tién chon budc nhay
ctia cac bién s6: Tl phuong trinh hdi qui da xay
dung théy hé sd cta x; ¢6 anh hudéng nhiéu t6i
qué trinh, ching t6i chon cho bién sé nay mot
budc nhay thich hop, kha thi trong thyc nghiém,

Ay = 1. Tu day, ta tinh dugc bude nhay cua cac
bién s6 con lai, A, =1, A; =0,5.

X4y dung ma tran tudng tuong - Ma tran bat
dau tir mirc xo. Ma trdn thi nghiém duoc ghi &
bang 4.

Qua thi nghiém chung t61 nhan théy, O thi
nghiém 3, khoi lugng mang dat gia tri cyc dai.
O cac mic thi nghiém khac, khdi lugng mang
tao thanh déu giam. Nhu vay, diéu kién i uu
dé nhan duoc mang dat gia tri cuc dai 0 nhiét do
30°C, thoi gian 7 ngay, ¢ diéu kién pH 5,0. Diéu
nay réat hop ly, boi vi nhiét d¢ thich hop cho vi
khuén phat trién tir 28-35°C, pH 3,5-6,5, két qua
nay ciling phu hop v6i nghién ciru cia Hong et
al. (2011 ) [2] cho rang, nhiét d6 thich hop la
30°C va pH 12 5,0.

Bdng 4. Tbi wru héa diéu kién nudi cay theo Box-Willson

nsg%;élr; x; (°C) X, (ngay) x3 (pH) Khéi luong mang Y (g/1)
1 28 5 4,0 3,1
2 29 6 4,5 3,3
3 30 7 5,0 35
4 31 8 5,5 3,4
5 32 9 6,0 3,3

Thu ché pham mang BC tir A. xylinum D,
Két qua san phérn lén men cho chung vi
khuén nghién ctru sau 7 ngay, trong diéu kién
nhiét d6 30°C, pH 5,0 theo phuong phdp nuoi
cdy tinh ¢ nhiét do phong s& thu dugc khoi
mang day, kich thudc tiry theo dién tich bé mat
binh nuéi, dé dang tach ra khoi moi trudng nuodi
cdy. Mang bat dau hinh thanh tir ngay thir ba va
dat gia tri cuc dai ¢ ngay 7, dac diém cua mang

Bang 5. Két qua xtr Iy mang BC

BC déo dai va dugc xur 1y, két qua thu duge dan
ra & bang 5 va hinh 5-6.

Qua két qua nghién ciru trén cho thiy, ching
vi khuan 4. xylinum Do c6 kha nang tao mang BC
trén moi truong tiéu chuan bang phuong phap lén
men bé mit, mang sau xir Iy c6 dac diém tring
trong, khong mui, dat gia tri cam quan. Mang BC
tAm mat ong hoac tim becberinclorid c6 thé ding
dap vét thwong ho, diéu tri bong.

STT Phuong phap xu 1y Mang BC thu duoc
y. 0 5 0
Pun V6i NaOH 3% ¢& 100°C trong Vang, mi hoi khét
| 30 phut
Trung hoa bing HCI 3% Mang B:C o vang chuyén sang mau trang
duc, khong mui
Ngam v6i NaOH ¢ nhiét d6 phong trong | Sau 2-3 lan xu ly, mang BC tr¢ nén trang
) 12 gio, tiép tuc ngdm (lap lai 2-3 1an) trong, khong mui
Trung hoa bing HCI 3% Z;z?lg trong, khong mui, dat vé gia tri cam
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Acetobacter
xylinum

Hinh 6. Mau mang BC sau xt ly tim mat ong (A), becberinclorid (B)

KET LUAN

Pi khao sat mot s6 dic tinh sinh hoc cua
ching vi khuan A. xylinum Do; ti wru hoa diéu
kién nudi cay cho vi khuan 4. xylinum Do theo
phuong phap Box-Willson thu duoc két qua véi
nhiét d6 thich hep 30°C, thoi gian thu mang 7
ngay, pH 5,0 1a diéu kién thich hgp cho sy phat
trién cua chung vi khuan A. xylinum Ds. C6 thé
nudi cdy thu sinh khéi mang BC, xir 1y thu
mang c6 mau tring trong, khong mui, dat gia tri
vé mit cam quan.
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CHOOSING THE BEST NUTRITION CONDITTION
FOR THE BACTERIA Acetobacter xylinum Dy

Dinh Thi Kim Nhung, Nguyen Thi Thuy Van
Hanoi Pedagogical University No2

SUMMARY

Acetobacter xylinum is a gram-negative bacterium, which characteristically synthesizes bacterial cellulose
(BC). It is used as artificial blood vessels for microsurgery. The extremely fine filament is used to produce a
new type of artificial leather with a mild touch. Thank to its hydrophilicity, it is used temporarily as a skin
substitute and in wound healing bandages. It is also being used for producing activated carbon fibre sheets for
absorption of toxic gas.

Our study aimed to examine some biological properties of strain 4. xylinum Dy; the optinum condition for
this strain was determined at temperature 30°C; time 7 days; pH 5.0. Bacterial cellulose membrane obtained
in white, odorless, valued in terms of sensory. It was also found that, the bacterial cellulose was a promising
candidate for burn wound treatment.

Keywords: Acetobacter xylinum, bacterial cellulose, bacteria, condition, culture.
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