Tap chi Khoa hoc va Céng nghé 50 (4) (2012) 453-462

NGHIEN CUU VI KHUAN ACETOBACTER XYLINUM TAO MANG
BACTERIAL CELLULOSE UNG DUNG TRONG PIEU TRI BONG

Pinh Thi Kim Nhung’, Nguyén Thi Thuy Van, Trin Nhr Quynh
Bai hoc Suw pham Ha Noi 2
“Email: dtknhung @ gmail.com

Dén Toa soan: 10/5/2011; Chép nhén dang: 15/12/2012

TOM TAT

Tir 14 mau nguyén liéu phén 18p dugc 65 chung vi khuén, trong d6 chung A. xylinum BHN,
c6 kha nang tao mang BC t6t nhat. Chung A. xylinum BHN, c¢6 kha nang tao mang BC t6t nhat
trong moi trudng cé cic thanh phan (g/): glucose: 20 g, (NH4)2SO4 2 g KH2P04 2 g, Mg(SO)4:
2 g, nudc dua gia: 1 lit voi pH = 5,0; S/V = 0,8. Lugng giong ban dau tot nhat 1a 10 % va thoi
gian thu mang 1a sau 6 ngay. Mang BC do chung A. xylinum BHN, téng hop c6 soi cellulose
nho, dai, do bén kéo, do thiu khi cao; d6 thim hiit nude t6t c6 trién vong ung dung lam mang tri
bong.

Tir khéa: mang cellulose vi khuan, Acetobacter xylinum, diéu tri bong.

1. PAT VAN PE

Mang cellulose vi khuén (BC) cdu tao boi nhitng chudi polymer 1,4 glucopyranose mach
thing duoc tong hop tir mot s6 loai vi khuan, chu yéu 1a Acetobacter xylinum (A. xylinum).
Mang BC do A. xylinum tao ra c6 cAu tric héa hoc déng nhét véi cellulose thyc vat nhung lai c6
mot sb tinh chat héa 1f nhu: d6 bén co hoc va kha nang thiAm hiit nudc cao, duong kinh soi nho,
d6 tinh khiét cao, kha nang polymer héa 16n... Hién nay mang BC dugc xem la nguén nguyén
lidu m&i ¢6 tiém ning tng dung trong rat nhiéu linh vuc khac nhau nhu cong nghiép thuc pham,
cong nghé gidy, cong nghé san xudt pin.... [1 - 5], Trong linh vuc y hoc, mang BC da duogc mot
s6 nude trén thé gidi nghién ciru ing dung 1am mang tri bong, mét na dudng da, mach méu nhén
tao... [4, 6 - 8]. Bdo cdo nay tap trung nghién ctu vi khuén A. xylinum tao mang BC dugc phan
1ap tir mot s6 ngudn nguyén liéu & Viét Nam tmg dung trong diéu tri bong.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Nguyén liéu gdm 2 nhém

Nhém cé con: rugu vang, bia Nam Dinh, bia Winger, bia Heninger, bia Ha N¢i, bia Ninh
Binh, bia Vinh Tru.
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Nhom c6 dwong: chudi, tdo meo, nho, dira, nude dura, che xanh, ngudn tu pha (sacrose va
ethanol).

2.2. Phwong phap nghién ciru

Phuwong phdp vi sinh: Moi trudng da chuén bi 1am giau nguyén liéu theo 2 nhém c¢6 con
hoic c6 dudng, 1én men axetic véi thoi gian 5 - 7 ngay, vét mau mang phan 1ap tuyén cdc chung
Acetobacter theo phuong phdp cua Winogradski. Tir cdc chung da phan 1ap duoc tiép tuc so
tuyen Acetobacter bang cach cay trén moi truong thach dia c¢6 chira CaCOs tuyen chon chung c6
vong phan giai do sinh ra axit axetic hda tan CaCO; Tuyén chon tiép Acetobacter theo phuong
phéap cua Carr (1968) [9] ; Nghién ctru mét s6 ddc tinh sinh hoc; Quan sat té bao va mang BC
trén kinh hién vi; Xédc dinh s6 luogng té bao vi khuén bing phuwong phap xdc dinh mat d6 quang
thong qua gid tri OD trén Mdy so mau UV — vis (Nhat).

Phurong phdp hod hoc: xac dinh kha nang tong hop cellulose qua kiém tra kha ning bét
mau cua mang bang cich nhoé 1én d6 dung dich Lugol va H,SO, 60 % chuyén hod thanh mau
xanh lam; Po pH trén mdy do pH va chuidn do v6i NaOH 0,1 N c6 chi thi mau la
phenolphthalein.

Phurong phdp todn hoc: xtt 1i s6 liéu bang théng ké todn hoc
Phurong phdp tao vét bong ¢ thé, ding mang BC ddp lén vét bong

* M0 hinh gy bong ¢ tho: gdy bong nhan tao trén tho, dién tich gay bong khoang 6 cm’, tai
ving da da dugc cao 16ng ¢ tho. Sau khi gly bong, tién hanh dap ché pham mang BC tam dung
dich becberin clorid 0,1 % ngay 1én vét bong.

* Céc 10 thi nghiém dugc b tri nhu sau: Lo khong diéu tri dé vét huong ty lanh (C); 16 dép
gacy té (G); Pap mang BC tinh ché (BC); Pép gac tam dau mi u (G + M); Dap mang BC c6
tam dau mi u (BC + M) Boi dau mu u (M) Bo6i kem nghé (N); Bap gac tdm dau mi u va kem
nghé¢ (G + M + N); Dap mang BC tdm dau mi u va kem nghé (BC+ M +N)

Phuong phép danh gid két qua:
+ Theo ddi tinh trang vét thuong c6 nhidm tring hay khong.
+ Do dién tich vét thuong con lai theo thoi gian so véi dién tich ban dau.

2.3. Moi truong

Bang 1. Thanh phan méi truong.

STT Thanh phan MT 1 MT 2 MT 3 MT 4 MT5
1 Glucose 20¢g 20¢g 20¢g 20¢g 20¢g
2 (NH4)2SO;4 2g 2g 2g 3g 3g
3 KH,PO, 2g 2¢g 2g 2¢g 2g
4 MgS0O,.7H,O 2g 2¢g 2g 2¢g 2g
5 Cao ndm men 5g
6 Pepton S5¢g
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7 Ethanol 2 %

8 Acid acetic 2 % 2 % 2 % 2 % 2 %
9 Nudc dura gia 1000 ml 500 ml

10 | Dich chiét vo dira 200 ml
11 Nudc may 100 Oml 800 ml
12 Nudc cbt dira 1000 ml 500 ml

3. KET QUA VA THAO LUAN

3.1. Phan lap, tuyén chon vi khuin A. xylinum c6 kha ning tao mang BC

Lam giau mau nguyén liéu

|

Phin ldp thu céc chiing vi khuan tir mau mang
v
Tuyén chon céc ching c6 kha ning sinh acid
Tuyén chon céc chiing c6 kha flﬁng oxy hoa ethanol thanh acid
Tuyén chon cac chiing c{") kha ning oxy hoa acetate
v

i 3 2 r 2 w 2 ~ A - ne 3
Tuyen chon cac chiing ¢6 kha ning tao mang trén bé mat moéi trirong

I

3 = A L) a
Kiem tra ban chat cellulose clia mang

Hinh 1. Quy trinh phan 18p A.xylinum.

Tt céc nguén nguyén liéu tién hanh phén 1ap A. xylinum céc budc:

Buoc 1: 1am giau méu nguyén lidu véi muc dich tao moi trudng cho vi khuan A. xylinum
phét trién tot

Burde 2: phan 1ap vi khuan thudc chi Acerobacter.

Budre 3: tuyén chon vi khun A. xylinum tir cic chung Acetobacter.

Két qua tir 14 mau nguyén liéu phan lap thu duoc 65 chung vi khuén. Trong d6 chung vi
khuan BHN; 1a chung sinh truong nhanh, tao mang BC mong, dai. Tién hanh kiém tra mot s6
dic tinh sinh Ii, sinh hod nhén thay chung BHN2 ¢6 nhiéu dic diém trung hop voi loai A.
xylinum theo khoa phan loai Bergey. Vi thé tam goi la A. xylinum BHN; 1a do6i tuong nghién cuu
cho céc thi nghiém tiep theo.
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3.2. Lya chon méi trwong va diéu kién 1én men thich hop tao mang BC cho chiing
A. xylinum BHN,

3.2.1. Khao sdt kha nang tao mang BC ¢ cdc moi truong nudi ccfy khdc nhau.

Theo dodi kha nang tao mang trén cdc moi truong khdc nhau nhim tim dugc moi trudng
thich hop. Két qua thi nghiém duoc thé hién qua bang 2.

Bang 2. Khao sit kha nang tao mang ¢ cdc moi truong khac nhau.

Dic diém MTI MT2 MT3 MT4 MTS5
T'liorl gian ba\t dau xuat ) 3 4 3 4
hién mang (ngay)
Tinh chat cia mang Dai, nhin Dai Dai | Dai, nhin Erl:}?“g ket
Mau sdc ciia mang Tring séng | Tringnga | Tring Vang nga Vang
Khbi lugng ctia mang (g) 3,64 2,97 3,15 3,21 1,51
Kha nang chiu lyc Rét t6t | Trung binh Tét Tét | Rat kém
rlflgralg nang tham hit cua Rét t6t | Trung binh Tét Tét | Rat kém

Acetobacter xylinum BHN, thudc nhém vi sinh vat khuyét dudng can cung cép céc nhan
t kich thich sinh truéng, cdc vitamin trong chu trinh sdng. Tir két qua bang 2 cho thiy moi
truong 1 la moi truong phu hop nhit dé tao mang BC cua chung BHN,. Mdi truong nay khong
b6 sung cao men, pepton ma chi sir dung nguon nguyén liéu chinh la nude dira - mot nguyén licu
tu nhién c6 chtra nhiéu yéu t6 quan trong cho sy sinh trudng cua té bao. Két qua nghién ciru cia
chung t6i ciing kha phu hop véi mdt s tiac gia nhu Neelobon Suwannapinunt et al 2007 [11] va
Saibuatong, O.-a. & Phisalaphong, M. (2010) [14]; Do d6 chon mdi truong s6 1 1am moi truong
Ién men tao mang trong cic nghién ctru tiép theo.

3.2.2. Anh huéng cua thoi gian 1én men va ham lwong giong dén kha néng tao mang BC

Luong giéng va thoi gian nuoi céy a2 yéu t6 quan trong anh hudng trong qud trinh 1én
men cellulose vi khuan. Khao sat kha ning tao mang ciia chung BHN2 trong thoi gian 1én men
tir 4 - 8 ngay, phbi hop véi ti 1& giéng thay ddi 2 % dén 12 %, két qua dugc thé hién qua bang 3.

Két qua bang 3 cho thay v6i ti 16 gidng dudi 6% 1a khong pht hop: thoi gian 1€n men kéo
dai, san lugng BC thap va dé bi nhlem tap. Trong treong hgp muodn rit ngan thoi gian 1én men
thi c6 thé tang ti 1& gidng, ti 16 gidng 10 % véi 6 ngay 1én men hodc ti 18 gidng 12 % vdi 5 ngay 1én
men.

Theo David Holmes (2004) [12], ham luong glucose trong moi truong giam nhit sau 150
gid 1én men, tdc gia cho rang sau 6 ngay lén men, nguon cung cacbon ban dau da ~giam va vi
khuan bat dau sir dung acid gluconic va 5-keto acid gluconic trong qud trinh trao d6i chét. Sau
thoi gian 6 ngay do két tinh ciia mang dat trang thdi tot nhat.Vi vay quyét dinh st dung bd sung
ham lugng gidng ban dau 12 10 % va thu nhan mang sau 6 ngay 1én men.
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Bang 3. Anh huéng thoi gian 1én men va ham luong gidng dén kha ning tao mang.

ng lugng mang (g) tinh theo
hoi gian (ngay) 5 6 7 8
Ham luong giong (%)
2 2,56 2,82 3,01 3,25 3,39
4 2,78 3,03 3,24 3,41 3,52
6 2,91 3,26 3,43 3,68 3,79
8 3,15 3,45 3,62 3,79 3,90
10 3,37 3,67 3,81 3,91 4,15
12 3,56 3,81 4,02 4,19 4,21

3.2.3. Anh huwéng ciia pH ban dau

pH khéc nhau & nhiét d6 30 °C, két qua thé hién qua bang 4.

Bang 4. Anh huéng cia pH ban dau dén sy hinh thanh mang BC.

Dé xéc dinh pH thich hop cho 1én men thu nhan mang BC, tién hanh khao sit ¢ cic murc do

pH Pic diém ciia mang BC —
X +m 6 (%) Cu(%)
3.0 . 1,34 + 0,01 0,03 2,24
Mang mong, de rach

3.5 1,56 £ 0,02 0,02 1,28
4,0 3,21 +£0,02 0,02 0,62
4,5 3,51+0,01 0,03 0,85
5,0 Mang nhan, do day 2-3 mm 3,55 +0,03 0,03 0,82
5,5 3,47 +£0,03 0,03 0,86
6,0 3,32+0,02 0,03 0,90
6,5 2,67 £0,04 0,03 1,12
7,0 Ming mong, nhin 1,43 £0,02 0,01 0,41
8,0 1,34 £ 0,02 0,02 0,85
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Tir két qué bang 4 ta thdy A. xylinum sinh truéng t6t & pH tir 4 - 6 va dat gid trj cao nhét voi
pH: 5. Két qua nay cling phit hop véi nghién ctru ctia Helenius G et al [13]; Pikul Sanchavanakit N.
etal [14], Ross P., Mayer R., Benziman M .et al. [16, 17].
3.2.4. Anh huomg gitka dién tich bé mdt va thé tich dich 1én men. (11 1é S/V)
~ Khao st kha nang tao mang BC cua chung A. xylinum BHN, ¢ nhing ti 1¢ S/V khac nhau.
K&t qua duogc trinh bay ¢ bang 5.

Bdng 5. Anh hudng ti 18 dién tich bé mat va thé tich 1én men.

Ti 1€ » —
SIV (em™ h (cm) Dic diém mang BC X +m 5 (%) | C,(%)
0,5 2,00 , , 0,56 +£0,02 | 0,01 1,79
Mang rat mdéng, khong két tinh
0,6 1,67 1,34+£0,02 | 0,03 2,24
0,7 1,43 Mang c6 két tinh kém 2,45+0,01 | 0,04 1,63
0,8 1,25 3,67 0,03 | 0,03 0,82
0,9 1,11 Mang dai, d6 day 1 - 3 mm 3,34+0,03 | 0,04 1,20
1,0 1,00 3,23£0,01 | 0,04 1,24
1,5 0,67 Mang rét mong, rich 1,32 +0,01 | 0,05 3,79

S: dién tich bé mit nudi c?iy (cm?  h: d6 su ciia moi truong 1én men ( cm)
V: thé tich 1én men ( cm®)

A. xylinum 12 nhém hiéu khi bat budc nén oxy 12 yéu td rat can thiét cho sy sinh truong va
phaét trién ctia chiing. Chinh vi thé ti 1¢ S/V ¢6 anh hudng rat 16n dén kha nang tao mang BC. Két
qua ¢ bang 5 cho thay kha nang hinh thanh mang BC tot nhat 1a ¢ ti 1€ S/V = 0,8 vdi chiéu cao
mdi trudong trong dung cu nudi cay la 1,11 mm.

3.3. Mt s diic diém mang BC ciia chiing A.xylinum BHN, vi timg dung trong diéu tri béng

3.3.1. Bdc diém mang BC
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Hinh 2. Cau tric soi cellulose ctia mang BC.

Quan siat mang BC trén’kinh hién vi dién tir quét (SEM) loai FE — SEM 84800 HITACHI
véi d) phén gidi 1 nm cho thay mang cé cac sgi cellulose rat nho, manh, dong nhat, lién két chat
ché véi nhau (hinh 2).

Khéo sét mot sd dic tinh vat Ii cia mang BC. Két qua dugc trinh bay & bang 6.

Bdng 6. Mot s6 dic tinh vat If cia mang BC.

Tén phép thir Don vi Phuong phép Két qua
Do bén kéo kN/m ASTM D 828 - 93 3,62
Do thu khi ml/phuit TCVN 6891:2006 120

D6 tham hit nudc g/100cm’ - 6,84

Tir két qua trinh bay & bang trén nhan thiy mang BC do ching BHN, tong hop nén c6 do
dai, do tham hit nuéc, do thau khi tot, cac s¢i cellulose manh, dong nhat rat thich hop lam mang
tri bong.

3.3.2. Buéc ddu img dung mang BC lam mang tri bong trén tho

St dung mang BC c6 kich thudc 10x10cm; sau khi da xu i, tién hanh thir nghiém tri bong
trén tho theo phuong phép nghién ctru da trinh bay ¢ phan 2. Két qua nghién ctru dugc trinh bay
trén hinh 3 cho thay dbi véi 16 dleu tri bang phuong phdp bdi truc tlep kem ngh¢ va t1nh dau mi
u 1én vét thuong cho ti 18 1anh vét thuong nhanh hon so véi diing gac nhung mét s thi nghiém
cho théy c6 hién tugng nhiém tring vét thuong. Céc 16 thi nghi€ém dung mang BC cho Kkét qua ti
1¢ lanh vét thuong cao hon so véi diing gac c6 tim cdc chét hoat tinh twong ng. Néu diing kem
nghé va tinh ddu mi u bdi truc tiép 1én vét thuong c6 ti 18 lanh vét thuong & nhimng ngay dau
nhanh nhung khong c6 vat che phu vét thuong nén dé bi cic yéu tb bén ngoai xam nhap va kha
ning nhiém trling cao.

Céc 16 thi nghiém diing gac cho thay giam kha nang nhidm khudn nhung thoi gian lanh vét
thuong kéo dai hon. Cac thi nghiém dung mang BC cho tha”iy khong c6 hiéntugng hoai tir vét
thwong. Ti 1& lanh vét thuong cao hon so véi sir dung gac 1am vat che phu. Mang BC tim dau
mu u va nghé & ngay thir 15 ¢6 ti 1€ lanh vét thuong tuong duong véi ti 1€ lanh vét thuong &
ngay thtr 19 vdi 16 thi nghiém chi dung mang BC 1am vét che phu.

Ngoai ra, cic 16 thi nghiém dugc che phu boi mang BC c6 thé quan sat tryc tlép vét thuong
nho dic tinh tring trong ciia mang. Sir dung mang BC la vét che phu c6 kha nang ngan can sy
xam nhdp cua cdc yéu t6 bén ngoai nhu: bui, vi khuén. . . cao hon. Mang BC gitr cho moi trudong
vét thuong ludn khd rdo nho kha nang tham hiit dich ri vét thuong, 1am mat vét thuong gidp vét
thwong trdnh dugc sy nhiém tring.

Str dung mang BC nhu mot chat mang cdc chat c6 tac dung tdi sinh md cao nhung kha ning
khéng khuan kém dé tang kha nang lanh vét thuong duoc trinh bay trén bang 7 va hinh 3.
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Bdng 7. Ti 1€ lanh vét thuong tinh theo % dién tich vét bong ban d4u & céc 16 didu tri.

Ngay Ti 18 1anh (% theo dién tich vét béng ban diu)
Lo 1 3 7 11 15 19
Poi chirng 0,00 12,89 30,56 42,25 46,23 67,90
G 0,00 19,01 34,93 53,76 63,18 78,85
BC 0,00 24,90 4426 65,59 75,00 89,77
G+M 0,00 22,56 41,61 64,01 67,90 82,36
BC+M 0,00 41,23 41,23 70,82 82,92 92,54
M 0,00 34,93 38,12 45,25 62,39 75,00
N 0,00 30,12 4426 57,32 68,65 77,61
G+M+N 0,00 34,93 51,00 71,56 78,85 86,07
BC+M+N 0,00 41,22 57,32 77,61 88,45 99,56
100.00
.;-:.': 90.00 @ Chirng
T 80.00 - BG
E 70.00 oBC
S 60.00 0G+M
& 50.00 - mBC+M
S 4000 aM
£ 30.00 | aN
5. 2000 1 0 G+M+N
> 10.00 1 m BC+M+N
'—
0.00 A
1 3 7 11 15 19
Theoi gian (ngay)

Hinh 3. Biéu @b biéu dién ti 18 lanh vét thwong & céc 16 diéu tri.
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Lo C L6 BC

Hinh 4. Vét bong tho ngay thu 7.

4. KET LUAN

Tur 14 mau nguyén liéu phéan 1ap dugc 65 chung vi khuén, trong d6 ching A.xylinum BHN,

c6 kha nang tao mang BC t6t nhat. Chung A. xylinum BHN, c6 kha nang tao mang BC t6t nhat
trong mdi trudng c6 cdc thanh phan (g/1): glucose: 20 g, (NH,),SO0,: 2 g, KH,PO,: 2 g, Mg(SO),:
2 g, nude dira gia: 1lit voi pH = 5,0; S/V = 0,8. Lugng gidng ban dau tot nhit 1a 10 % va thoi
gian thu mang 1a sau 6 ngdy. Mang BC do chiing A.xylinum BHN, tong hop c6 soi cellulose nho,
dai, 6 bén kéo, do thiu khi cao; dd tham hit nude tdt cé trién vong tng dung lam mang tri

bong.
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ABSTRACT

RESEARCH ON ACETOBACTER XYLINUM PRODUCING
BACTERIAL CELLULOSE FOR THERAPEUTIC PURPOSE OF BURN
WOUND TREATMENT

Dinh Thi Kim Nhung’, Nguyen Thi Thuy Van, Tran Nhu Quynh
Hanoi Pedagogical University N2

"Email: dtknhung @ gmail.com

65 strains of A. xylinum were isolated from 14 samplu. The strains A. xylinum BHN, was

selected for bacterial cellulose production study. The optimum medium for the strain was
determined as (g/l): 20 w/v glucose; 20.0 (NH4),SO4: 2.0; KH,PO,4: 2.0; MgSO,4.7H,0: 2.0,
coconut milk 1000 ml; pH = 5.0; S/V = 0.8. It was also fourd that, the bacterial cellulose was a
promising candidade of burn wound treatment.

Keywords: cellulose bacterial membranes, Acetobacter xylinum, burn woud treatment.
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